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MACHINING LOCOMOTIVE FRAMES [> %sy 


PRACTICH AT THE JUNIATA SHOPS OF THE PENNSYLVANIA RAILROAD 


By FRANKLIN D, JONES* 


HE frame of a locomotive may be called the foundation 
or backbone, as it holds in position the driving and 
reversing mechanism, spring rigging and other im- 

portant parts which form the running gear. _The complete 
frame is composed of right and left sections which extend 
longitudinally from either the cylinders or “bumper” at the 
front, to the foot-plate at the rear of the fire-box. These sec-- 
tions are not always composed of one continuous piece, but are 


often formed of two or three parts which are joined or spliced 


together by tightly fitting taper bolts. The general arrangement 


‘Fig. 1. 


of the frame depends, of course, upon the design of the loco- 
motive. When the frame is erected, the two sections or halves 
are bolted to the cylinder castings and they are further stif- 
fened and held in alignment by cross-ties and braces. This 
matter of bracing is very important, as a rigid structure is 
necessary to withstand the severe strains to which the frame 
is subjected. As the driving wheels are held in position by 
the frame, the latter not only receives heavy fore-and-aft 
thrusts, but also severe lateral strains, especially when the 
locomotive strikes a curve at high speed; consequently, if 
the frame is weak and yielding, a fracture is only a question 
of time, and, from the beginning, there is likely to be more 
or Jess trouble with the driving wheel journals and rod bear- 
ings because the running gear is not held in alignment. De- 
signers have had considerable difficulty in providing adequate 
frame braces on locomotives equipped with the Stephenson 
valve mechanism, because of the room required between the 
frames for the eccentric rods, links, etc. This difficulty, how- 
ever, has been largely overcome » by the extensive use of the 
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Walschaerts valve gear which is located entirely outside of 
the driving wheels and permits braces to be used without in- 
terfering with the valve motion, and at a point where they 
are needed most. 

The machining of a locomotive frame would be a rather 
dificult proposition for the average machine shop, because 
of the size of the work and its unwieldy proportions, but in 
a modern locomotive shop, the operation is commonplace. At 
the Juniata shops of the Pennsylvania Railroad, the methods 
of handling this class of work are of exceptional interest, 


Planing Two Frames simultaneously on a Powerful Planer equipped with Five Tools 


principally because of the high standard of efficiency main- 
tained for the various machining operations. While this 
work is comparatively rough, if judged by the toolmaker’s 
standards, considerable accuracy is necessary for certain sur- 
faces, but the framework from start to finish is particularly 
noteworthy as an example of rapid machining rather than 
skillful and accurate work. The Juniata shops have, under 
normal conditions, a capacity for building a complete loco- 
motive every day, and this rate is sometimes exceeded, so 
that the machining of frames is an everyday occurrence. 
Practically all of the locomotives built in these shops at the 
present time, are equipped with cast-steel frames instead of 
wrought-iron frames which were used almost exclusively a 
few years ago. Frames that are cast are much cheaper than 
the forged type and another advantage of using cast steel is 


that pads or other projections can be easily and neatly 
formed on the frame pattern. 
Straightening and Planing the Frames 
The cast-steel frames are usually warped more or less as 


they come from the foundry, owing to unequal cooling, and. 
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it is necessary to straighten them prior to machining. This 
straightening is done under a large steam hammer as indi- 
cated in Fig. 2. The frame is heated sufficiently to insure 


a permanent “set”? when straightened, and it is made ap- 
proximately straight by giving it a few blows with the ham- 
The work is then ready for the first machining opera- 
Two frames 


mer. 
tion which is that of planing the sides and edges. 
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Fig. 2. Where the Warped Frames are straightened prior to Machining 


or sections are planed simultaneously on a very rigid planer 
having five tool-heads. A view of this machine taking a ‘rough- 
ing cut over the sides of two frames is shown in Fig. 1. 
The work is held on the platen by screw-stops and toe-dogs 
or “spuds” which are placed in an inclined position to force 
the work down. Stops are also set against the frames at the 
most advantageous positions to take the longitudinal thrust 
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\ 
have spongy, sandy spots, blow-holes or similar defects on 
the cope side, a generous allowance is left for planing in 
order to remove all porous material. Owing to the power 
of this machine, very heavy cuts can be taken without dif- 
ficulty, as indicated in the illustration Fig. 1. The planer 
is motor-driven and sometimes as much as 90 horsepower 
is required for driving, owing to the heavy “hogging” cuts, 
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Fig 3. Cast-steel Locomotive Frame on its Way to the Shop 


which are taken in the tough cast steel When roughing, 
the tools frequently cut to a depth of from 14; to % inch with 
a feed of 3/16 inch. ‘he average depth of cut for the five 
tools, however would be somewhat less then the figures given. 
After the three heads on the cross-rail ar started, the right 
and left side-heads are set for planing th edges. The work 
is set up for rough planing the first side, with the top edge 
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Fig. 4. Frame for a Passenger Locomotive of the 4-6-2 Type 5 


of the cut. Part of the time, all five planing tools are at work, 
the three tool-heads on the cross-rail being used to plane the 
sides of the two sections, while the right and left side-heads 
plane the edges. The three upper tools are started so that 
each rough planes about one-third of the surface formed by 
the two castings. In this way the roughing is, of course, 
done in mych less time than would be required if an ordinary 
two-head machine were employed. As many of these castings 


of each section outward. This is done sothat the top edges 
can be finished with reference to pads forbraces or brackets 
which are located on the inside of the to and bottom rails 
of the frames. After the roughing cuts ol1one side are com- 
pleted, the finishing cuts are taken with brad flat tools which 
are given a feed varying from 1 inch to inch per stroke. 
Only two of the cross-rail heads are use for finishing, so 
that each frame can be planed by a contiuous cut in order 
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to obtain a smooth surface free from ridges. The frames 
are next turned over for roughing and finishing the opposite 
side, which is the position of the work illustrated in Fig. 2. 
The opposite edge of each frame is’now in the outward posi- 
tion, thus permitting the ends of the pedestals to be rough 
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‘Fig. 5. Frame mounted on Horses for Laying-out Operation 


planed. The finishing tools are set for planing the second 
side by means of a post or height gage to which the cutting 
edges are adjusted. In this way the proper thickness is 
quickly obtained, although a fixed caliper gage is used to 
check this dimension. After the sides have been finished in 
this manner, a frame of the type illustrated in Fig. 4 is 
planed at A for the reception of the trailer frame 7 which 
fits into a pocket as shown. This pocket is finished to the 
correct width and depth in another machine, and this com- 
pletes the planer work. 


Laying Out the Frames 


_ The frames are next laid out for slotting, though this opera- 
tion is only necessary for every fifth or seventh frame (de- 
pending on the size) owing to the method of slotting them 
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are to be scribed, are moistened with water and then coated 
with a soft red stone called “keel.” This leaves a dull 
finish on which the scriber lines are easily seen. 

The templets are aligned by the planed edge of the frame 
and they enable the required outline to be quickly scribed 
on the finished surface. A number of bolt holes which can- 
not be drilled to good advantage by the use of jigs are also 
laid out by the use of templets which have small holes cor- 
responding in location with the holes to be drilled and these 
are transferred to the work by using a light punch. After 
the templet is removed, two concentric circles are stamped 
around each center with special punches similar to those 
shown in Fig. 6. These punches have V-shaped annular ridges 
which form neat rings or grooves, one of which represents 
the size of the hole while the other remains as a “witness” to 
show whether or not the hole has been drilled central, The 
punches are made in various sizes and they are much superior 
to the old method of scribing and dotting a circle, when lay- 
ing out holes. 


red 


Slotting the Frames 


The slotting operation, which is the next in the regular 
order, is’ performed by the large machine shown in Fig. 7. 
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Fig. 6. Special Punches used for laying out Holes 


A stack of from five to seven frames (the number depending 
on the size), can be slotted simultaneously, soc that it is only 
necessary to lay out the one which is to be placed on top. 


As the illustration shows, the machine has three slotting 
heads. These can be traversed longitudinally aloug the bed 
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Fig. '7. Large Three-head Slotter used for Slotting the Jaws of Locomotive Frames 


in stacks, as will be explained later. The work is placed 
on horses (as shown in Fig. 5) and steel templets are used 
to give the required outline. One of these templets conforms 
to the shape of the -pedestal jaws and another gives the 
outline for the cylinder fit at the front end. Before placing 
the templets on the frame, the surfaces on which finished lines 


by power and each slotting ram has a rapid power cross-move- 
ment, so that different heads can be easily and quickly ad- 
justed to the required position. In setting up a stack of 
these frames, each section is placed against angle-plates at the 
rear which are in line with the slotter bed. All the frames 
are first adjusted longitudinally in order that the faces of 
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all jaws will true up when the top frame has been planed to 
the lines previously scribed. The crosswise position of the 
work is then checked by testing the alignment of the lower 
frame with the bed. When this lower section is accurately 
located, the frames above are set by it in a crosswise direc- 
tion by using a large square. 


Fig. 8. Detail View of One of the Slotter Heads—Seven Frames are 
being slotted simultaneously 


This slotting. machine is operated by two men who proceed 
with the slotting operation in such a way that the three 
heads are used simultaneously as much as possible. The meth- 
od of machining a stack of three-jawed frames similar to the 
type illustrated in Fig. 4, will illustrate how the machine is 
handled. One man begins| slotting the shoe face m of the 
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tion to watch the slotting head which has been started on a 
finishing cut along pocket c by the second man. In this 
way the two men shift from one point to another, the order 
of.the operations depending, of course, on the arrangement or 
design of the frames being machined. 

Fig. 8 is a detailed view, showing one of the three slotter 
heads. The slotting ram and its reciprocating mechanism is 
carried by a slide S which can be traversed laterally along 
the cross-rail shown. The rapid-traverse movements of this 
slide and also the power movements for shifting the entire 
head longitudinally along the bed, are controlled by the ver- 
tical levers L seen at left end of cross-rail. This view shows 
the slotting tool just beginning a cut across the front or shoe 
face of the jaws. After the shoe faces f, m and 7, (which are 
square with the top of the frame) have been slotted, the 
tapering wedge faces ware finished. As those familiar with 
the construction of locomotives know, one side of the frame 
jaws is made tapering to provide an adjustment for taking 
up lost motion between the driving-wheel boxes and the frame 
shoes. It might also be mentioned, incidentally, that the rear 
jaws are given this taper rather than the front ones, because 
the latter are subjected to a greater pressure when the engine 
is running ahead and it is better to have this pressure against 
a vertical surface than one that is tapering. The taper or 
wedge side is planed, on this particular slotter, by swiveling 
the cross-rail on which the ram is mounted, to the required 
angle as indicated by suitable graduations. The slotting 
operation also includes the finishing of the top surfaces d, 
as well as the lower ends of the pedestals for the braces e 
which are bolted across each pair of jaws. In order to 
strengthen the frames, all corners have large fillets, and when 
these are being formed the slotting tools are turned by swivel- 
ing the tool-bar about its axis, the handwheel W (Fig. 8) 
being used for this purpose. 

The most important part of frame slotting, from a stand- 
point of accuracy, is that of planing the square shoe faces, 
which must be finished the right distance from-each other, 
within close limits, because these are the surfaces which de-. 


= 8, 
2 ae 


eminent 
en HACHINERY: 


anractreestter 


Fig. 9, Horizontal Milling Machine on which Trailer Frames are milled 


middle jaw, while the second man is rough planing the 
pocket c for the cylinder. When the first man has slotted the 
face of jaw m, he moves to the front and begins slotting shoe 
face f. In the meantime, the second man starts a finishing 
cut over surface c, and then begins work on the bracket pads 
b with the third head. The reason why the first man moves 
from the central jaw to the front, is that he is then in a posi- 


termine the location of the driving-wheels when shoes of a 
standard thickness are used. Gages are used for measuring 
these distances, the front and rear jaws being gaged from the 
central one which is machined first. The distance between 
shoulder h and face f is also carefully gaged, as this shoulder 
bears against the cylinder saddle and determines the longitu- 
dinal position of the frame. The jaw faces of the right and 
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left frame sections, must lie in the same plane and any irregu- 
larity in the location of shoulders h would affect the position 
of the jaws. The end & of each main section is also finished 
to provide a surface for locating the jig used for drilling the 
bolt holes for the trailer frame splice. Surface k is machined 
to a given distance from face r as shown by a fixed gage. 


Milling the Trailer Frames 


One of the most interesting operations on the frames is 
that of machining the section 7, Fig. 4, called the “trailer” 


Fig. 10. Hight Trailer Frames set up for Milling the Edges 


or rear frame. “Of course, it will be understood that these 
trailer frames are only used on locomotives of the passenger 
type having trailing wheels, which differ from the drivers 
in that they simply carry weight and are not connected by 
the side-rods. The trailer frames are forged and they are 
finished on the sides and edges in the powerful horizontal 
milling machine shown in Fig. 9. These forgings are not 
made very close to the finished size, because with the 
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Fig. 11. End.View ‘of Trailer Frames and Milling Machine 


improved milling practice, the metal is removed so rapidly, 
that it would not be economical to forge too close to the 
finished dimensions. The amount of metal removed in ma- 
chining these frames is indicated by the fact that a rough 
frame weighs about 2212 pounds, whereas one that is finished 
weighs only 1725 pounds. The frames are first milled on 
the sides, two being placed on the machine, at one time as 
illustrated in Fig. 9. The work is shimmed up with liners 
or thin wedges and it is held by ordinary clamps as shown. 
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A stop-bar is placed across the outer end to take the thrust 
of the cut. As the milling cutter advances, the clamps are 
shifted from one point to another. The cutter used is 33 
inches wide, and when the edges are being milled, practically 
the entire width of this cutter is in use. It consists of three 
11-inch units having inserted blades which are held in ac- 
curate helical grooves, giving a constant cutting angle for 
the full width of the blade. These cutters are made in the 
Juniata shops and they are partly responsible for the ef- 
ficient milling practice in connection with frame and rod 
work. 

After both sides of all the frames in a lot have been ma- 
chined, the edges are milled to the proper contour. At the 
present time, éight of these frames are milled on the edges 
simultaneously. The way the work is set up is indicated 
in Figs. 10, 11 and 12. Two broad clamps are placed across 
the top and the frames are held laterally by screw-stops along 
the sides. The rear clamp is provided with eight set-screws 
which insure a bearing on each frame section. The outer 
frame on the operator’s side, has lines showing the required 
outline for the finished edges. These lines are transferred 
from a steel templet before the frames are placed on the 
machine. The frames are first set up as shown in Fig. 10, 
and then they are turned over for milling the opposite edges. 
As section F, Fig. 13, and middle section I, are tapering, 
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Fig. 12. Stack of Trailer Frames blocked up for Milling Taper End 


it is necessary to block up the work as indicated in Fig. 12, 
in order: to secure a straight tapering surface. This particu- 
lar illustration shows the frames set for milling the tapered 
end F, Fig. 13. The irregular outline at the center and the 
radius at the wide end, are formed by adjusting the milling 
cutter vertically by hand as the work feeds forward. 

In order to show how rapidly these rough forgings are 
machined to the proper size and shape, we shall give the 
actual time required for milling the various surfaces of the 
frames and the approximate depth of the cut. The various 
surfaces to which the data refers are marked in Fig. 13 by 
letters, and the lengths in each case are also given. Part A 
having a length of 5 feet, 844| inches is milled in 56 minutes, 
and the average cut varies in depth from % to % inch. Of 
course it will be understood that the time specified is for 
eight frames, so that if we only consider one frame, section 
A is milled in 7 minutes. The time taken for section B is 21 
minutes and the depth of cut varies from 34 to % inch. The 
time for section C is 1 hour 6 minutes, depth of cut % to % 
inch; section D, time 43 minutes, depth of cut % inch; sec- 
tion E is finished by planing prior to milling operation; sec- 
tion F, time 1 hour 40 minutes, depth of cut 4% to 2% inches; 
section G, time 28 minutes, depth of cut % to 1 inch; section 
H, time 41 minutes, depth of cut, 1% to 214 inches; section 
I, 34 minutes, depth of cut 4% to % inch; section J is finished 
by planing; section K, time 1 hour 15 minutes, depth of cut 
14 to 1%) inch; section L is finished by planing; section M, 
time 55 minutes, depth of cut % to % inch; section N is 
finished by planing. The time given for milling the sides 
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K and M is for two frames. The amount of metal removed 
from the edges of the eight frames is approximately 1356 
pounds, whereas 2542 pounds are removed from the sides, 
giving a total of 3898 pounds. The total time required for 
milling the edges is 6 hours 29 minutes and for the sides, 
8 hours 40 minutes, giving a total cutting time of 15 hours 
9 minutes for eight frames, so that the amount of metal 
removed per hour of cutting time is approximately 257 
pounds. It should be mentioned that the foregoing figures 
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chine shop to the erecting department, as the work has now 
progressed to the point where it is ready for assembling. Be- 
fore referring to this last step in connection with the frame- 
work, attention should be called to the fact that all of thege 
different operations are performed progressively, the work be- 
ing advanced from one machine to the next without making any 
retrograde or backward movements. This is also true of 
other classes of work, the machines being arranged, as far as 
possible, so that the work moves along in a direct line as it 
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Fig. 13. Diagram showing Lengths of Milled Sections—Data covering Time and Average Depth of Cut is given in Text 


do not cover the time required for setting and clamping the 
work on the machine. 
Drilling and Finishing the Frames 

There are a great many parts attached to the frames, such 
as brackets for the spring and brake rigging, stiffening 
braces, pedestal braces and many other parts, all of which 
require bolt holes, so that the drill press work is quite ex- 
tensive, as is indicated in Fig. 4. Three large radial drill- 
ing machines are used for this work. The frame is first 
set up for drilling all the side holes, as shown in Fig. 14, 
and it is then placed in a vertical position for drilling the 


passes from the stock pile to the various machines and, 
finally, to the place where it is to be assembled. When we 
consider how many parts are incorporated in a single modern 
locomotive and then remember that approximately one such 
locomotive is being built daily at the Juniata shops, the im- 
portance of direct methods and their bearing on the rate of 
production can readily be appreciated. 

‘When the frames reach the erecting department all corners 
are rounded by pneumatic hammers (as indicated in Fig. 15) 
before assembling. The chisels used for this work are shown 
in Fig. 16. They are shaped somewhat like a gouge but have 
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Fig. 14. Gang of Three Radial Drilling Machines used for Locomotive Frame Work 


pedestal-brace bolt holes. Most of the holes are drilled by 
the use of plate jigs which are located by previously machined 
surfaces and, in some instances, by lines drawn for this pur- 
pose when the frame is laid out. High-speed steel drills are 
used and these are flooded with soda water so that very rapid 
work is possible. As it is important to have accurately fitting 
frame bolts, the various holes are finished by reaming at the 
time the frames are erected, as will be described later. 
After the frames are drilled they are removed from the ma- 


a concave cutting edge. The corners are finished to the 
required radius by a single cut and almost as smoothly and 
neatly as could be done in a planer with a form tool. Two 
frames which have been finished in this way and are ready 
for the erecting gang, are shown in Fig. 17. This rounding 
of corners gives the frames a finished appearance and also 
makes it much easier to handle them, as all sharp edges have 
been cut away. It is also thought that a frame having round 
corners is less liable to fracture than one having square 
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ragged corners, the theory being that a minute indentation 
at the corner may, in time, develop into a fracture. 

The main frame and the trailer frame (in this particular 
case) are next aligned and the bolt holes for the splice at A, 
Fig. 4, are reamed. After the splice bolts are inserted, the right 
and left frame sections are tied together by the different cross- 
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Fig. 15. Rounding the Corners of a Frame prior to Erecting 


braces, and this is the first step in erecting a locomotive. The 
two sections are mounted on blocks and jacks and they are 
then set level and parallel with each other. The various 
cross-ties and braces are temporarily clamped in position for 
reaming the previously drilled holes. As all the parts are 
accurately drilled, the holes are usually in close alignment 
so that little reaming is necessary to produce a smooth hole 
which will insure an even bearing throughout the length of 
the bolt. 

The reaming is done by means of an air motor, and the 
time required for reaming a hole and driving a bolt “‘home,” 
is a matter of seconds rather than minutes. The reamer 


is entered into the hole and the motor driving chuck is applied | 


to the end. As the reamer only has a taper of 3/32 inch per 
foot (which is the standard for all frame bolts) it is quickly 
fed to the required depth. The reamer is then backed out 
while it rotates in the same direction, and the chips are 
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Fig. 16. Gouge-shaped Chisel used for Rounding Corners 


blown from the hole by turning the air exhaust of the motor 
into it. A standard bolt is next inserted and driven home 
by a few blows of the sledge. This entire operation of ream- 
ing the hole, cleaning it and driving in the bolt, is done in 
a suprisingly short time. As these men are constantly at this 
work, they have become very expert. No gages are required 
for reaming, as the workmen know just how far to feed the 
reamer in for any given bolt. When a hole is being reamed, 
the motor is held by two men, while a third man measures the 
distance between the reamer driving chuck and the frame 
in order to determine when the reamer has reached the re- 
quired depth. When a reamer becomes too dull to work et- 
fectively, it is sharpened in a special grinding machine, The 
importance of keeping the reamers in good condition can 
‘best be appreciated by those who have tried to true up a hole 
with a dull reamer. Before the erection of the frames is com- 
plete, they must be bolted to the cylinder castings which form 
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the principal support at the front. Fig. 19 shows an assem- 
bled frame after the cylinders, braces, guide-yoke and other 
parts connected with the spring and brake rigging, have been 
attached. When the work has reached this stage, it is only a 
matter of a few hours when the frame will be buried behind 
the driving wheels of the assembled locomotive. Those who 
are interested in locomotive erection are referred to the article 
on this subject by Mr. Ralph E. Flanders, published in the 
railway edition of Macutnery for June, 1910. 


Turning Frame Bolts 
The method of turning the frame bolts used in assembling . 
the frames, is interesting, owing to the rapidity and simplicity 


Fig. 17. Frames after the Chipping is completed 


of the operation. The machine used resembles an ordinary 
four-spindle drilling machine, as will be seen by referring to 
Fig. 18. The spindles are equipped with chucks having hex- 
agonal pockets, not unlike a socket wrench, which fit the heads 
of the bolts and cause them to revolve while the body is being 
turned. The turning is done by cutter heads located in the 
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Fig. 18. Special Machine for Turning the Frame Bolts 


base. There are two heads for roughing and a similar number 
for finishing. The roughing heads have two blades or cut- 
ters which are about 5/16 inch or 3/8 inch thick and 1% inch 
long. These cutters are set diametrically opposite, and they 
remove the hard outer scale. The bolt ‘body is rough turned 
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close to the finished size, but this first operation leaves it 
straight or of one diameter throughout. The work is then 
placed in a finishing head. These heads also contain two cut- 
ters which differ from those used in the roughing heads in 
that they are as long, or longer, than the bolt body and are 
set to turn the bolt body to the required taper. The turning 


BO" maCHineny. 
Fig. 19. Frame after Cylinders, Braces and other Parts have 
been assembled 


operation, in each case, is performed by feeding the revolving 
bolt down through a cutter head just as a drill would be fed 
through its work. Several of these cutter heads may be seen 
at the base of the machine. They are mounted in floating hold- 
ers so that they can adjust themselves to the bolt being 
turned. Very rapid work can be done in this machine and 
one man keeps the four heads in operation. The threading 
of the bolts is done in regular bolt-threading machines. 


* * * 


The production of gold in 1910 amounted to $96,055,214. 
The total building construction in Chicago in 1910, including 
new buildings, additions and alterations, amounted to $96,- 
932,700. The sum of these two figures lacks more than twenty- 
two million dollars of ‘the actual destruction by fire in 
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PAWLING & HARNISCHFEGER HIGH- 
SPEED CRANE TROLLEYS 


The Pawling & Harnischfeger Co., Milwaukee, Wis., is the 
builder of the high-speed crane trolley here illustrated. 
These trolleys are of the “‘man-riding” type, that is, they have 
a cage for the operator, though this is not shown in the illus- 
tration. The travel speed of the trolley is about 700 feet 
per minute and the hoisting speed, with a 5-ton load, 250 
feet per minute. The trolley is of the “inside running” type 
and it operates on a plate girder cantilever arm as indicated 
in Fig. 1, which shows two of these high-speed hoists hand- 
ling rails at the wharf of the Texas City Transportation Co. 
The cantilever arm can be moved longitudinally about 
sixty feet beyond the face of the dock and over a boat tied 
to the wharf, as the illustration shows. This construction 
was adopted owing to the impossibility of moving a hinged 
apron of the ordinary construction, past the rigging of large 
sailing vessels. The extension of the cantilever arm also per- 
mits loading and unloading lighters tied on the outside of a 
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Fig. 1. Cranes at Wharf of Texas City Transportation Co. 
ship. A 100-horsepower mill type motor is used for hoisting, 
and a 385-horsepower railway motor carrying a foot-brake, for 
the traverse movement. The load is sustained by a disk mo- 
1or brake of large proportions and of a new design which 
will permit a quick adjustment of the air gap. 

The special feature of the hoisting mechanism is the ar- 
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Fig. 2. High-speed Hoist built by Pawling & Harnischfeger 


the United States of buildings and contents during 1910. 
Careful observation of the operation of automatic sprinklers 
leads to the inevitable conclusion that at least half of the 
$214,003,300 which went up in smoke could have been gaved 
if the principal buildings which burned had been adequately 
protected by this form of fire prevention apparatus. 


rangement for taking the hook off the hoisting rope and slip- 
ping the same rope into a single-rope grab bucket of the latch 
open type. Rope guards are arranged on the bucket in such 
a way that they can readily be opened when inserting the 
hoisting rope which is also the closing line of the bucket. 
A novel application of a single line bucket of this type is to 
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use it with a set of holding lines like ‘those used on a two- 
line bucket. The holding line is wound upon a drum operated 
by a motor which is just large enough to keep the slack out 
of the rope when raising or lowering. In this way it is pos- 
sible to discharge the bucket at any desired height by means 
of a large foot-operated band brake on the holding drum. 
When the bucket is fully open and therefore latched, the foot- 
’ brake is released and the weight of the empty bucket is again 
placed on the closing line. The bucket can then be lowered 
without closing until it strikes the stock pile. This design 
was developed in order to concentrate the entire capacity of 
the hoist motor on a single drum which is also used for the 
hook service. 
is disconnected and wound up on its drum which then remains 
at rest. The holding drum motor has about the same func- 
tion as the spring in a curtain roller in that it tends to run 
ahead of the hoist motor when going up and to lag ‘behind 
when lowering; therefore, the holding line is never slack and 
it is impossible to jerk the line when the bucket is discharged. 
In connection with the hook service, a lifting magnet of 2% 
tons capacity is used. The feed cables for this magnet are 
wound up and ‘paid out’ by a small motor-operated winding 
drum. The operation of this cable take-up is exactly the same 
as that of the holding drum mechanism, the cable being 
always under a slight tension whether raising or lowering. 
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EFFICIENCY IN CYLINDRICAL GRINDING* 


By F. B. JACOBS} 


Anyone who has followed the progress made in cylindrical 
grinding for the last ten or fifteen years, will admit that the 
present-day grinding machine, which owes a large part of its 
success to the modern grinding wheel, has been one of the 
prime factors in cutting down the cost of production, by fur- 
nishing a rapid and efficient method for accurately finishing the 
component parts of high-grade machinery. To follow the devel- 
opment of the grinding machine from the crude toolpost 
grinder of the early sixties, to the present-day self-contained 
grinder capable of finishing such work as chilled rolls for steel 
mills, piston-rods for marine engines, and an endless variety 
of work of like nature that heretofore was finished by the slow 
process of turning, would without doubt be very interesting. 
For the present, however, let us merely consider a few of the 
methods employed by up-to-date concerns for obtaining the 
maximum output from the grinding machine. 

The thoroughly up-to-date machinist who looks over the 
advertisements in the leading trade papers has probably 
noticed that the manufacturers of grinding machines are not 
at all bashful in their claims for the efficiency of their ma- 
chines, and that several makers of grinding wheels play a 
close second. But notwithstanding all that has been published 
concerning the efficiency of grinding machines and grinding 
wheels, the average shop foreman seems to be perfectly satis- 
fied as long as the operator of the grinding machine turns out 
work that is nicely finished, in just a little shorter time than 
it could be done by obsolete methods. 

There are several reasons for this condition of affairs: One 
is that the average shop foreman served his time before the 
introduction of modern grinding; another is that the majority 
of grinding machine operators have made themselves believe 
that because they are employed on accurate work, they should 
be a long time in doing it. Among other reasons are the 
improper selection of wheels, slow traverse speeds of work, 
running the wheel too far over the ends of the work, grinding 
long work without backresting, setting the reverse dogs for 
each individual piece, and neglecting to use the automatic 
cross-feed. These are by no means all of the reasons for cur- 
tailed production. However, they are the most important 


*Tor additional information on this and kindred subjects, see the 
following articles previously published in MACHINERY: ‘The Tield 
for Grinding—A Comment,” July, 1911; ‘‘Rough Turning vs. Rough 
Grinding of Crankshaft Pins,” March, 1911; “‘The Field for Grind- 
ing,’ January, 1911; “Precision Grinding,” January, 1911; “Grinding 
Economy,” July, 1910; “Grits and Grinding Chips,’ June, 1910, engi- 
neering edition; ‘‘Economy in Grinding,’ May, 1910; ‘Cylindrical 
Grinding,” May, 1909; ‘Helps and Don’ts ‘for Grinding,” August, 
“Grinding and Grinding Machines,” April, 1908; “Precision 
Grinding,’ September, 1907, engineering edition. 

+ Address: Care of the Carborundum Co., Niagara Falls, N. Y. 
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to be considered in the problem of 
ground work at minimum costs. 

The average shop foreman who served his time long before 
the introduction of modern grinding methods, has had no 
practical experience concerning them. For this reason he is 
satisfied with results that otherwise would be more closely 
investigated. The makers of grinding machines and grinding 
wheels are at the present time getting excellent results and 
high efficiency with their products, and there is no good reason 
why the average shop foreman cannot get the same results, 
if local conditions will permit. : 

As mentioned, the average grinding machine operator seems 
to have the idea that because he is employed on accurate work, 
he should be a long time in doing it, feeling his way along 
carefully, and at the end obtaining the finish by the slow and 
out-of-date method of letting the wheel “grind out.” In justice 
to the thousands of operators employed on grinding machines, 
it should be stated that the amount of time “killed” on the 
grinding job by “soldiering” is insignificant when compared 
to the time wasted through lack of knowledge concerning mod- 
ern methods. In nine cases out of ten, the grinding machine 
operator did not have a competent man to “break him in” on 
the job. He had to work out his own salvation. It was a 
case of making good or getting fired. ‘Therefore, he is not 
wholly to blame if he chose what seemed to be the easiest way 
of doing his work accurately. Another mistake, and one which 
is quite common in some localities, is to have the operator 
run two cylindrical grinding machines at once. The result is 
that one of the machines is running on a “blind” feed about 
half of the time. This may look all right, but it must be 
remembered that overhead expenses are going on while pro- 
duction is at a standstill. The practice recommended by the 
most successful makers of grinding machines, is that one oper- 
ator should run but one machine at a time, in order that 
the machine may produce the maximum of work. 


producing accurately 
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THE HUMOR OF RUNNING RAILWAY 
TRAINS ON TIME 


The idea of arranging railway timetables so that trains can 
actually run on time seems very funny to the London Globe, 
judging from the article published in its columns a few 
months ago regarding the West of France State Railway. 
Why it should be so funny to make the actual running time 
of trains agree with published schedules used and relied on 
by the traveling public is not clear to us. Perhaps this is 
only another manifestation of a queer sense of humor that 
is said to pervade the British Isles. An extract from the 
article which was headed “Railway Humor,” follows: 


“A novel method of promoting closer harmony between rail- 
way timetables and the actual running times of trains has 
been adopted by the West of France State Railway. That the 
trains on most of the French lines rarely ever run to the 
scheduled time has long been notorious, but it appears that 
this little inconvenience has been satisfactorily overcome by 
the administration of the line mentioned above, and that in 
the simplest manner imaginable. If the trains will not run 
according to the timetable, what could be easier than to re- 
vise the timetable so as to keep pace with the lagging trains? 
Here is a scheme that the subtle “Bradshaw” probably never 
dreamt of, and hence, no doubt, its grim retention of that 
bewildering maze of mathematical facts—as they ought to be. 
For “Bradshaw is no respecter of speed—or the lack of it. 
If a train is supposed to run from London to Birmingham 
in three hours, ‘“Bradshaw”’ simply says so, and there’s an end, 
even if the trains run twenty minutes late on each trip. But 
they have recently started arranging these matters better in 
France. 

“The new winter timetable of the West of France State 
Railway is not: based on preceding issues, but upon the actual 
times occupied by trains in their respective journeys during 
recent months. This system is certainly much easier than 
going to all the trouble of accelerating the service, and has 
besides the extra advantage that the trains on that line at 
least will no longer be late. Whereas hitherto the stipulated 
times of departures and arrivals were purely mythical, they 
will henceforth be statements of fact, unless, of course, it 
should again become necessary to apply additional brake 
power to the—timetable.” 


If this be humorous let all the countless travelers, who have 
wasted valuable hours at railway stations waiting for trains, 
join in one wild guffaw of laughter! Make timetables truth- 
ful? How ridiculous! 
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THE MANUFACTURE OF STEEL BALLS* 


ROUGH GRINDING, HARDENING, AND FINISH GRINDING 
By ROBERT H. GRANT+ 

In the article on ball making in the February number of 

MaAcuHINeERY, the methods of making the blanks and preparing 

them for the dry grinding were explained. In the present 

article the grinding and hardening operations will be dealt 
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Fig. 1. Battery of Harly Type of Ball Grinding Machines 


with. The old English method of grinding the balls was men- 
tioned in the previous article, the balls being ground between 
two circular plates, the upper one of which was revolved by 
hand. The increased demand for balls in the bicycle industry 
soon brought about improved methods for grinding, the first 
step being to fasten the top plate to the spindle of a drill 
press, while the bottom plate rested on the table of the ma- 
chine. In this 
way work was 
produced very 
much faster but 
no better qual- 
ity was obtained 
than formerly. 
About the 
time when the 
first steel balls 


were manufac- 
tured in this 
country, special 


grinding heads 
of a much more 
substantial 
character were 
devised. Fig, 1 
shows a row of 
oil grinders, 


such as were 
first _made in 
this country. 
Thes hea dss 
made in the 
form of a goose 
meck, and has 
three bearings. 
The lower, or 


main, bearing 
has a quill the 
same as a drill 
press, with a rack cut in it. A lever with pinion teeth 
cut on the end meshes with this rack and provides the 
means for raising and lowering the head. The spindle, which 
has a large faceplate fastened to the lower end, carries the 
upper grinding ring, which is fastened to the faceplate by 
three screws. The main drive is through a set of bevel gears 
on the countershaft directly over the spindle of the machine. 
A vertical shaft transmits the power from the countershaft 

* See Macuinery, February, 1912: ‘The Manufacture of Steel 
Balls—Making the Blanks.” 

7 Address: 912 Oakland Ave., Ann Arbor, Mich. 


.Fig. 2. Richardson’s Ball Grinder 
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to the spindle. As all the blanks at this time were either 
pressed or forged, instead of being turned, the amount of 
stock to be removed was considerably more than it is when 
turned ball blanks are used. For this reason the time re- 
quired for grinding 14-inch balls was from one-half to three- 
quarters of an hour, and if the rings were badly worn the balls 
would come out of the grinder considerably out of true. It 
was, therefore, necessary to devise a better and quicker pro- 
cess—a rough grinder—for removing the surface of the balls. 
It is especially necessary to remove the surface to.some depth 
when the balls are forged, as the outside is then apt to be 
decarbonized. 
The Richardson Rough Grinder 

The first rough grinder for balls, as far as the writer knows, 
was made by Mr. Henry Richardson, president of the Waltham 
Emery Wheel Co., Waltham, Mass., in 1877. Mr. Richardson, 
in speaking of this machine, has mentioned a few interesting 
facts about his experiments along this line. He took a regular 
16-inch bastard file and ground a 90-degree groove in the cen- 
ter, almost the entire length of the file. The groove was ground 
clear through the file so that it would allow a 5/16-inch ball 
to project through to such an extent that the ball could be 
ground by a wheel without the latter touching the file. An 
emery wheel was then fastened to the faceplate of a lathe, 
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Fig. 3. Diagrammatical View of Principal Arrangement in the 
Richardson Ball Grinder 


and the file was clamped to the carriage in a vertical position. 
A plate with an elongated slot, which could be moved up and 
down on the tailstock spindle, was then made. The file with 
the balls was now placed against the emery wheel, and the 
plate on the tailstock was placed against the balls. The lathe 
was then started. The balls at once began to move in the 
V-groove in the file, and by moving the plate on the tailstock 
spindle up and down, the balls were turned in all directions, 
producing in a very short time a blank which was a com- 
paratively true sphere. 

Mr. Richardson then made a trial machine which worked 
very satisfactorily, but as a photograph of this machine was 
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Machinery 
Fig. 4. Principle of the John J. Grant Rough Grinder—U. S. Patent 


No. 535,794 

never made, no record of its appearance is preserved. In 1878 
he went to England and sold the English patents to Mr. Wm. 
Bown. A sample machine, as shown in Fig. 2, was made at 
this time. The patent held by Mr. Richardson did not, how-: 
ever, properly cover the invention, so that he was unable to 


get full returns for his efforts. The only claim of any im- 
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portance which he held was as follows: a ring of balls in a 
V-groove, revolved by a driving ring and exposed to an emery 
wheel. This claim was the direct result of his experiments, 
and by itself was very far-reaching. It gave the ball makers, 
who soon began to spring up all over the country, a great deal 
of trouble in their efforts to “go around” it. 

As shown in Fig. 2, the emery wheel is placed on the lower 
spindle which is mounted in the movable head; this head is 
operated by the handwheels at the rear of the machine. The 


emery wheel is eccentric with the top ring, so that the whole - 


surface of the wheel will successively come in contact with 
the balls. This keeps the wheel in perfect shape. The 
V-groove in which the balls rest is formed by two annular 
rings or plates (see diagrammatical view in Fig. 3); the 
outer one is held and adjusted by three long bolts (shown in 
Fig. 2), while the inner plate is fastened to a rod which 
passes through the drive shaft to the top of the machine. 
This inner plate is operated by the middle lever shown, so 
that the balls thus can be “dropped” when finished. The driv- 
ing ring which revolves the balls is adjustable in an up and 
down direction by means of the lower lever, and is clamped 
in the proper position by the small lever on the main bearing. 
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upper or driving ring was so thin that it was possible to 
grind but a few balls before the emery wheel would wear it 
away. As shown in Fig. 4, the balls were held at the peri- 
phery of the stationary ring in a V-groove. The drive ring 
was extended over the balls far enough to drive them, and 
was driven by.a pulley on the spindle which held the drive 
ring. The speed was not over 60 revolutions per minute. A 
saddle, which was stationary on the base of the machine, car- 
ried the emery wheel heads, each head having two wheels, so 
that the surface coming in contact with the ball would be as 
wide as possible. The driving pulley was placed between the 
emery wheels, all being driven from the same countershaft. 
The upper or drive ring could be raised by a lever at the top 
of the machine, and the lower ring could be revolved by 
throwing out a latch with a foot lever. This allowed the ma- 
chine to be loaded and unloaded very rapidly. Notwithstand- 
ing the fact that this machine was very slow, as compared 
with the Richardson machine in which the emery wheel was 
on the balls at all times, it was successful, and it was possible 
for the Simonds company to produce a ball better than those 
produced by any other manufacturers, and the company, there- 
fore, soon controlled the ball trade. 


SS SSS 
finan 
—enrine 


WIZZ 


Sy 


NG Sets 
Pon 


ZA 


SJ 
el 
a 


7 


| 


=z Oo 


i 


\ 


WL 


Machinery 


Fig. 5. Robert H. Grant Dry Grinding Machine—U. S. Patent No. 520,019 


This driving ring runs in the opposite direction to the emery 
wheel; the latter is run at a peripheral speed of approxi- 
mately 5000 feet a minute. 

On account of the fact that the outside of the balls run 
faster than the inside, as they are driven around by the 
drive ring, the balls assume a spiral motion, thereby exposing 
all sides to the emery wheel. An approximately accurate 
sphere is thus produced. 

The John J. Grant Rough Grinder 

In 1888 when the Simonds Rolling Machine Co., of Fitch- 
burg, Mass., was grinding balls by the old English method, 
it could only produce balls which were true within 0.003 
inch. This accuracy was considered sufficient at that time. 
Mr. John J. Grant, who was at that time employed by this 
company, and who had improved the Simonds rolling machine, 
proceeded to devise a2 machine which made it possible to pro- 
duce balls far superior to any ever made. The principle of 
his first machine, which was a rough grinder, is shown in Fig. 
4. This machine produced excellent work, but was very slow 
in its operation, as the balls had to travel one-half of the 
circumference of the groove in the ring without coming in 
contact with the emery wheel. On balls of smaller sizes, the 


In 1891, the Grant Anti-Friction Ball Co. was formed by 
Mr. J. J. Grant, and a great many experiments in the dry 
grinding of balls without the V-path and drive ring were 
undertaken, but the experiments. were not successful. It was, 
therefore, necessary to buy Mr. Richardson’s patent, and 
around this was built the most successful dry grinder ever 
produced. 

The Robert H. Grant Dry Grinder 


In Fig. 5 are shown general and sectional views of the 
grinding machine designed by the writer, as originally made. 
It will be seen that the Richardson path is used in a modified 
form. The drive ring is driven through a gear on the drive 
ring holder, this gear, in turn, being driven by pinion U which 
is fastened to the shaft A. This shaft carries pulley C at its 
upper end. The cone B has a plate with hardened segments 
screwed to its lower end which form the inner part of the race 
N. The cone is fastened to the shaft D which is adjustable 
by collar #. On the upper end of the shaft is a spring F 
which is compressed between the collar J and the adjustable 
sleeve G. By means of the lever H, the shaft D can be low- 
ered, thereby allowing the balls to drop into a receptacle after 
being ground, as shown in the view to the right. On the 
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rear of the quill J, which carries the shaft D, is cut a rack 
in which pinion R works. The shaft 7 which operates pinion 
R is adjusted by the spring P, controlled by the handwheel S. 
On the lower part of the quill J is fastened the spider O which 
carries the ring M, to which are screwed the hardened seg- 
ments forming the outer path. 

It will be seen that when the rough forgings are placed in 
the V-path, the driving ring is stationary, but the inner ring 
can vibrate on account of the action of the spring F. The 
outer ring M is permitted to vibrate slightly through the 
means of the spider O, quill J, pinion R and spring P. In this 
way the rough forgings will be ground only on the high spots 
until the balls become round. 

The loading and unloading is done without stopping. When 
the balls are finished, the emery wheel is lowered and a pan 
is pushed under the path of the balls. The handle H is pulled 
down, thus allowing the balls to fall into the pan. The 
spider O is then lowered by means of the lever on the end of 
the shaft carrying pinion R. This allows the balls to be 
ground to be fed into the path WN, and permits the grinding 
to commence without interruption. 

The emery wheel, which is eccentric with the path of the 
balls, so as to allow the balls to successively cover the whole 
surface of the wheel, is carried by the lower head. The spin- 
dle K carries the pulley Q which is driven by a belt running 
over idlers to the countershaft above. Head Z is raised and 
lowered by the screw V and the bevel gears W. The indi- 
eator X, having a pointer as shown, is connected to this 
mechanism, and shows the operator how many thousandths 
inch more he must remove from the balls. With the intro- 
duction of this machine the cost of making palls was cut in 
two, and-the quality obtained was far superior to anything 
which had so far been produced. 

The Hawthorne Method of Rough Grinding 

About the time when the writer had designed the machine 

just described, the Hawthorne Mfg. Co., of Bangor, Me., de- 


Fig. 6. The Putnam Dry Grinder—U. 8S. Patent No. 664,823 


cided to enter into the manufacture of steel balls. This com- 
pany originally manufactured boot calks and other lumber- 
men’s supplies. Some articles were manufactured for this 
concern by the Simonds Rolling Machine Co., and representa- 
tives of the company frequently visited the Simonds plant. 
They observed the great number of balls that were begin- 
ning to be used in this country, and hence concluded to enter 
into this field. The first grinder employed by this company 
made use of sand instead of emery. A bed of sand had been 
found in which the grit was so hard that it would cut the 
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surface of a ball and last for a considerable length of time 
before being pulverized. The grinding was done in a closed 
path in which water and sand were used freely. The sand was 
fed from bins overhead, and washed out by water when pul- 
verized. This was a very cheap process, as far as the grinuing 
material was concerned, but did not produce a perfectly spher- 
ical blank. The oil or finishing grinders had to be relied upon 
to round up the balls, and a great many seconds and thirds 


were produced. The process was applicable, however, to the -- 
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Fig. 8. Arrangement of Balls in the Putnam Grinder 


small balls mostly used at that time, nearly all balls being 
employed in bicycles. For larger balls, such as are now used 
in automobiles and other machines of the present day, these 
machines would have been useless. ' 


The Putnam Ball Grinding Machine 
About 1899, Mr. H. M. Putnam, who for several years was 
connected with the Simonds Rolling Machine Co., started the 
Fitchburg Steel Ball Co., and invented a dry grinder, as shown 
in Figs. 6, 7 and 8. This machine, which had to be constructed 
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Fig. 7. Details of Principal Parts of the Putnam Grinding Machine 


without the Richardson path, was made in the following man- 
ner: The lower plate A which corresponds to the drive ring, 
was driven through the tube B which carries the pulley C. 
The plate D which is countersunk as indicated at H, Fig. 7, 
(see also Fig. 8) is made from saw steel and hardened; it is 
then forced onto spindle # which carries pulley G. The cylin- 
der H is adjustable by means of the screw thread K, and can 
thus, by means of handwheel O, be raised or lowered by the 
operator so that the balls will come in contact with the emery 
wheel L. This wheel is fastened to the upper spindle N, which 
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is driven from pulley M by a belt passing over two idler pul- 
leys to the countershaft on the floor, as shown. This machine 
is very simple, but it does not grind an accurate ball on ac- 
count of the balls being at various distances from the center, 
thereby giving them different rates of speed. The outer balls 
are ground faster than those at the center, and thus balls of 
all kinds of diameters and degrees of accuracy are produced. 
The balls are not held firmly in the path as in the Richardson 
grinder, but are simply confined in the countersunk holes so 
that they will not be thrown from the plate. This allows the 
ball to take its own course, and it becomes badly out of round 
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Fig. 9. The Hoffmann Ball Grinding Machine—U. S, Patent No. 803,164 


during the grinding process. The writer is of the opinion that 
this machine might have been improved, but the company 
discontinued business soon after the machine was built. 


The Chicago Steel Ball Co.’s Grinder 


About the same time the Chicago Steel Ball Co., of Chicago, 
Ill., brought out a dry grinder which had several good fea- 
tures, and which was somewhat similar in operation to the 
well-known Hoffmann machine which will be described in de- 
tail in the following. The Chicago Steel Ball Co.’s machine 
had the emery wheel and the drive wheel placed in a vertical 
position. There were several concentric circular paths on the 
drive ring, and the balls were transferred from one into 
another, thus giving the balls a different spiral motion on 
account of being at various distances from the center. This 
machine ground a very accurate ball, but on account of its 
poor construction and the poor method used for transferring 
the balls from one path to another, it was but little used, and, 
therefore, had no particular influence on ball manufacturing 
methods. 

The Hoffmann Grinder 


What may be considered as one of the best ball grinding 
machines constructed was invented in 1905 by Mr. E. G. Hoff- 
mann, who was at that time connected with the Hoffmann 
Ball Co., in England. ~his machine required several years for 
its development, but when completed it produced a very accu- 
rate ball, and is greatly appreciated by ball manufacturers. 

In the article on ball manufacture published in the Feb- 
ruary number of Macurnery, the Hoffmann ball turning ma- 
chine was described. The blanks produced by this machine 
are accurate, and but little grinding is required on them. 
These balls, therefore, are especially suited for grinding in 
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the Hoffmann grinder, as this machine is very slow, and can- 
not be used to advantage on pressed blanks or forgings, unless 
they have been previously rough ground by some other pro- 
cess. The machine is automatic, and requires little or no 
attention, except for gaging the balls at intervals during the 
grinding. The machine requires from three to five hours for 
removing 0.001 inch on a %-inch ball. 

In Fig. 9, diagrammatical .illustrations of the Hoffmann 
machine as originally designed, are shown. Pulley D is driven 
by a belt from the countershaft, and revolves upon a sta- 
tionary shaft B. 'The pulley is fastened to the disk C which 
has a series of grooves in its face. Plate A, which also has a 
series of concentric grooves to correspond with those on disk 
C, is stationary and is fastened to shaft B. The balls are 
placed in the machine so as to fill all the concentric grooves, 
spring # forcing disk C against plate A, thus holding the balls 
in place. The machine is then started, and the balls, by 
means of the mixer and interchanger shown in two views at 
H and K, are changed from one groove to another. 

As indicated at H, K and UL, slots F are cut through the 
stationary disk, a slot being directly opposite each of 
the grooves M. In each slot is placed a finger N which 
projects slightly beyond the bottom of the groove into the 
corresponding groove in the rotating disk C. The function of 
the finger is to stand in the path of the balls so as to posi- 
tively dislodge each ball from the groove as it reaches the 
point where the finger is located. Hach finger discharges the 
ball from the corresponding groove upon a table G@ which 
affords a surface upon which the balls may roll, and which 
also directs the balls back toward the grooves below the fin- 
gers, the table being slightly inclined toward the lower por- 
tion of the slots F. It will be seen that this keeps the balls 
moving from one groove to another so as to place them at 
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Fig.10. Improved Hoffmann Ball Grinding Machine—U. 8S. Patent No. 868,926 


different distances from the center at each revolution of plate 
A. This results in the grinding of a very accurate ball. 

The grinding is done with oil and emery introduced in the 
required quantities upon the table G, and fed into the machine 
by the balls. This machine was further improved by the in- 
troduction of an emery wheel in place of the grinding ring 0. 
The improvement was very marked, as the grinder 0, when 
made of cast iron, was apt to be spongy, and softer in some 
spots than in others; it would, therefore, quickly wear out of 
shape. The replacing of this disk by the emery wheel over- 
came these difficulties. Kerosene oil is used to keep the 
grooves clear of the loose particles of abrasive material, and 
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prevents the balls from being badly scratched or cut. A very 
peculiar fact about this grinder is that the emery wheel is 
run at only 75 revolutions per minute, instead of at the peri- 
pheral speed of 5000 feet, generally required by emery wheel 
manufacturers. 


Annealing and Hardening 


After the balls have been rough ground so as to r_move all 
scale and decarbonized surface resulting from tre forging 
operation, they are taken to the hardening room where they 
are first annealed. This annealing removes any internal 
stresses caused by forging or other methods of blanking. The 


Fig. 11. Section of Ball Heating Furnace, made by the American 
Gas Furnace Co. 


process, as indicated in Fig. 11, is automatic. The balls are 
fed into the hopper B which is revolved by a worm and worm- 
wheel placed at the opposite end of the machine. From this 
hopper the balls are fed into the spiral H which they follow 
until they reach the opposite end, where they drop into the 
outer spiral H, which is revolved in the opposite direction. 
Finally the balls fall out of the cylinder at J into the funnel K. 
The machine is heated by gas with burners at R, thus pre- 
venting the heat from coming into direct contact with the 
balls and decarbonizing the surface. 

After being annealed, the balls are put through the same 
machine to be heated for the hardening. They are heated 
to exactly 1275 degrees F., the temperature being determined 
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Fig. 12. Tanks used for Quenching Balls 


by a pyrometer. The thermo-couple is placed near the point 
where the bails leave the cylinder. 

The smaller balls are dropped into a reservoir of oil, while 
the larger ones are immersed in brine. The oil reservoir, 
shown at A in Fig. 12, consists of a length of 30-inch water 
pipe, one end being provided with a head strongly bolted 
to it so that it is water-tight. The pipe is sunk into the 
ground so that the top can receive the balls, as indicated at 
L, Fig. 11. Inside of this cast-iron pipe is placed a coil of 
1% inch water pipe, in which cold water is circulated in 


MACHINERY 


March, 1912 


order to keep the bath cool. A rod with a number of inverted 
galvanized iron cones B, adjustably fastened onto the rod by 
the holders C, is then placed in the bath. (Parts B and C are 
also shown in detail in Fig. 12.) When the balls drop into the 
bath in the pipe, they strike the side of the upper cone, 
which shoots them off at an angle until they strike the 
opposite side of the next cone; this reverses their direction 
of motion, so that they reach the basket at the bottom in a 
zigzag path, thoroughly cooled off. When the balls are thus | 
cooled off, the rod with the basket at the lower end is pulled 
out, andthe balls in the basket are allowed to drain, the 
oil draining back into the pipe. 

The best oil for the hardening of balls is cotton-seed oil; 
while it is very expensive, it has sufficient body to cool the 
balls thoroughly, and it does not need to be replaced. It is 
only necessary to add to it, from time to time, due to the loss 
from evaporation. 

The larger balls are hardened in brine. The machine 
shown in Fig. 11 is placed at the edge of a tank of the type 
shown at D, Fig. 12. This tank has a series of shutters made 
in the form of steps overlapping each other as indicated. 
These steps force the balls to traverse in a zigzag path 
through the brine in the tank for a considerable time before 
dropping into the basket at the bottom. 
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Fig. 13, General View of the Grant Dry Grinding Machine, with Samples 
of Largest and Smallest Balls ground in it ) 

The largest balls are heated for hardening by being placed 
on the tiling of a regular casehardening furnace, similar to 
that made by the Brown & Sharpe Mfg. Co., and are allowed 
to heat slowly through to the center, the balls being revolved 
gradually. Two or more balls, according to size, are then 
placed in a wire basket and rapidly swung to and fro in 
the brine tank until thoroughly cooled off. All balls, as soon 
as they are taken from the hardening tanks are placed in 
a kettle of boiling soda, not only for the purpose of washing 
them, but also to prevent the air from coming in contact 
with them at a time when they are extremely hard. The 
balls are then placed in the drawing kettles, which are 
filled with oil heated to 325 degrees: F. 


Finish Grinding 


The balls are now ready to return to. the finish dry grind- 
ing department, where the same machine as shown in Fig. 5 
is used (except that a finer grade of emery wheel is em- 
ployed) to reduce the balls to the proper size for the oil 
grinders. For this finish dry grinding the inner and outer 
segment are ground true, so that the path formed is a perfect 
track for the balls, 
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In Fig. 18, the improved Grant machine (Fig. 5) is shown, 
with the two extremes in size of balls which this machine 
will grind. In Fig. 14 is shown the special grinding ma- 
chine which is used for grinding the segments that form 
the path for the balls. These special grinders are very simple 
in construction, the wheel head being solid and the spindle 
on which the segment plate is fastened being driven by a 
worm through a shaft from a pulley in the rear. The two 
adjustments up and down and in and out are operated by the 
shafts which project in the front. By this grinding, the 
segments are made absolutely true, and by grinding the drive 
ring by the emery wheel on the machine on which it is used, 
the balls will make contact on three points absolutely true 
with each other, and hence the balls produced will be abso- 
lute spheres, ready for the final oil grinding. 


Fig. 14. Special Grinding Machine used for Grinding the Segments for 

, the Path of the Balls in the Machine shown in Fig, 13 

Fig. 17 shows the ordinary type of oil grinders. These are 
usually placed in groups of three. The machines are provided 
with a quill, on which a rack is cut for raising and lowering 
the head by means of the lever shown projecting at the front 
of the machine. The machines run about 450 revolutions 
per minute. The oil grinding constitutes the final finishing 
operation, and requires considerable skill. The operator must 
know just how much oil and emery to use, and how long to 
run the rings so as to make the balls round up. 


Fig. 15. Ring Turning Lathe for Dressing the Oil Grinder Rings 


Assume, for example, that a man is to finish grind balls 
¥%, inch in size. In Fig. 16 is shown a diagrammatical section 
of the grinding rings. The circular path of the balls is 
usually 16 inches in diameter. A half circular groove is cut 
in the bottom ring, as indicated, and a small channel is cut 
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at the bottom of the groove to allow the oil and emery to 
reach the bottom of the ball. The top ring is simply a cylin- 
der shrunk onto a plate. This plate can be used over and 
over again, by merely breaking off the cylinder when used 
up and shrinking a new ring in place. The upper cylinder 
has a shallow groove in it for the balls. After the balls have 
been placed in the ring, the oil and emery are poured in, and 
the upper ring is lowered 
onto the balls, the machine 
then being ready to start. 
The %-inch balls should 
have 0.006 inch left for the 
finishing operation. The op- 
erator gages the balls and 
sets his clock on the head 
of the machine as many 
minutes ahead of the clock 
in the room as he knows 
will be required to obtain 
very nearly the final size. 
At this time he must stop 
the head and again measure 
the balls. The operator runs 
three heads, and as each 
head finishes its work at different intervals, he has ample 
time to stop any one head ‘and take out three or four balls 
from different parts of the ring. After washing them in 
benzine, he measures them with his micrometer, testing both 
the size and roundness; if not to size, he replaces them 
and applies the required amount of oil, emery and speed, 
until he obtains a ball that is as nearly perfect as possible 
in all respects. 3 

The grinding ring should be of porous medium soft cast 
iron, as the oil grinding is merely a lapping process, and the 
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Fig. 16. Illustration of Principle of 
Action of Oil Grinders 


Fig. 177. The Oil Grinders 


ring must wear away to allow the balls to round up. On 
account of the larger diameter at the outside Y than at the 
inside X of the balls, Fig. 16, there is a greater peripheral 
speed at the outside. This causes the balls to move in a 
spiral path as they revolve, so as to bring all points of the 
surface in contact with the ring. The operator, when using 
a new ring for the first time, must make allowance for the 
ring not having become penetrated with emery, and also for 
its being cold. Later the output can be greatly increased. 
The heads on the grinders must be kept in perfect alignment, 
so that the balls will be ground on the entire circumference 
of the rings. 

Fig. 15 shows a special ring turning lathe for dressing the 
oil grinder rings. It is necessary that these rings be free 
from chatter marks and imperfections of any kind, so that 
even the first sets of balls ground by them will be perfect; 
otherwise the first balls would have to be classified as seconds 
or thirds on account of poor grinding. 
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SHOULD ENGINEERING SOCIETIES PAY 
FOR CONTRIBUTIONS ? 


The papers read before American engineering societies are 
of two main classes. One class describes installations of ma- 
chinery and apparatus, and the considerations that had to be 
taken into account by the engineers in charge. These papers 
are generally valuable and unobjectionable, notwithstanding 
their advertising nature. The advertising that the concerns 
and engineers get from the presentation of papers is the incen- 
tive that causes them to be prepared. The other class comes 
from college professors, and chiefly describes tests conducted 
by students for their theses. The professor advertises him- 
self and his college with little effort by giving the results of 
his students’ investigations in a paper. These papers are 
legitimate and commendable when the investigations have led 
to results of practical value. Both classes of papers are con- 
tributed at little or no cost to the authors and mean little or 
no personal sacrifice. 

A third class of contributions, of which there are entirely too 
few examples, comes from men who give their personal time 
and energy to the subjects of their papers. They give freely to 
the engineering world that which has cost them much thought 
and time to reduce to a form that can be generally understood 
and appreciated. Great credit is due them for their generosity 
and enterprise. But, is the brief recognition accorded these 
able men adequate compensation? Is not the American So- 
ciety of Mechanical Engineers losing many valuable contribu- 
tions that would be offered by individuals if they could afford 
to give the time and labor to their preparation? How can the 
difficulty be met except by offering compensation for the re- 
sults of investigation made by men who cannot afford to give 
their work freely? 

The society’s sub-committee on machine shop practice is 
required to present those details of practice that can be col- 
lected and described only by the men in daily contact with the 
conditions of manufacturing. These men are generally paid 
wages much lower than the salaries of engineers, yet we ask 
them to contribute their time and energy for the benefit of 
the mechanical engineering world, Their reward is the honor 
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of having their papers read before the society, which is prob- 
ably highly appreciated, but which may be of little actual 
value to the individual. Will the ethics of engineering socie- 
ties prevent doing what seems necessary to secure the records 
of the most advanced practice? 


* * * 


HARDENING VS. TEMPERING 


A contributor to Macurnery has written a letter in reference 
to the tool tempering furnace described in October, 1911, tak- 
ing exception to calling it a tempering furnace when it is 
clearly a hardening furnace. . 

The exception is well taken. Every reader of MACHINERY 
who knows anything about hardening steel is well aware of 
the distinction between hardening and tempering. To harden 
a piece of carbon steel, we must heat it to a “cherry red,” then 
quench it in a bath which is usually pure cold water. In. 
the state produced by cooling in the bath the steel is too 
hard for use, being brittle and liable to chip or crack. The 
hardness is reduced by heating the piece to the temperature 
which experience has demonstrated to be sufficient to reduce 
the hardness to that consistent with the use of the tool. 

Heat treatment of carbon steel almost invariably consists 
of two operations, first hardening and then “drawing” the 
hardness or tempering it to the required degree. The defini- 
tion of ‘tempering’ in the Standard Dictionary, edition of 
1899 is: “To bring (a metal) to a certain degree of hardness 
by heat and suddenly cooling. In tempering steel, the metal 
is usually heated until it assumes a color, as yellow, brown, 
purple, or blue, and then piunged into water. The degree 
of heat (as shown by the color) at which the cooling takes 
place determines the degree of hardness.” 

This definition clearly shows a lack of understanding of 
the distinction between hardening and tempering, but in jus- 
tice to the lexicographer it may be said that tempering is a 
term that is often loosely used to mean both hardening and 


_ tempering, that is, both operations necessary for the proper 


heat treatment of carbon steel, although it should not be so 
used by those who know and understand the true meaning of 


the term. 
* * * 


THE GROWTH OF THE MOTOR TRUCK 
INDUSTRY 


The recent automobile shows held in New York City were - 
startling revelations to many business men of the importance 
of the motor truck industry, from both the manufacturers’ and 
users’ standpoints. For several years it has been the fashion 
of editors, economists and others to deplore the fact that the 
inventive genius and manufacturing enterptise of the country 
apparently was almost exclusively concentrated on the im- 
provement and construction of automobiles for pleasure. It 
seemed that the more useful and enduring business of com- 
mercial car building was practically neglected. While these 
strictures were in the main true, the developments of the 
past two or three years show that a substantial body of 
designers and builders was planning and making commercial 
vehicles that are satisfactorily meeting the exacting demands 
of business in large cities and towns. 

Commercial trucks have arrived at the practical stage, and 
although they still have defects and undesirable complexities, 
the men capable of operating them are becoming available, 
and business concerns are using them. The expense of keep- 
ing horses in large cities grows greater every year. Stables 
must be located where rents are low, and this means in sec- 
tions generally remote from business centers. The time lost 
in traveling between the stables and the warehouses is a 
serious item which becomes still more serious in Manhattan 
where stabling is available mostly in Brooklyn and Jersey 
City. Ferriage and bridge tolls are added costs of daily 
operation. . 

In times of weather stress, horses are subject to accidents 
and the. ills incident to exposure. Loads must be reduced or 
teams doubled to move normal loads. The motor truck is 
subject to mechanical troubles, but its practically unlimited 
power, great capacity, speed and short overall length’ are 
advantages that will become more and more apparent as driv- 
ers become trained to operate trucks efficiently. 
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To secure greater efficiency of men and trucks, power load- 
ing and unloading facilities will be developed. These will not 
only accelerate the moving of freight, but will make the opera- 
tion of power trucks more attractive to a desirable class of 
men. One of the existing difficulties is getting men competent 
to drive motor trucks who are willing and able to handle 
heavy boxes and parcels. Cranes that will lift a box from 
the sidewalk to the truck will make the loading quicker, easier 
and safer for men and merchandise. 4 

It is interesting to reflect on the change that will inevitably 
develop in the personnel of truck drivers. As a class they 
are now known as ignorant, “horsey” and abusive men, more 
familiar with saloons than churches. When they become 
largely a class of men trained to efficiently control powerful 
road locomotives, the discipline of mind and body necessary 
to the understanding of machinery and its control must neces- 
sarily produce in them the characteristics of a more desirable 
class of citizens. A drunken driver of a power truck will 
be too dangerous to tolerate, and he must disappear. 
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STANDARDIZATION WORK OF THES. A. E. 


The work of standardizing the characteristics of automobile 
elements undertaken by the Society of Automobile Engineers is 
preceeding satisfactorily, notwithstanding the many difficulties 
that beset it. The general method followed is adjusting shapes, 
center distances, dimensions and capacities of accessories to 
common standards that will insure interchangeability, and 
thus make possible variations of the equipment without neces- 
sitating changes in the construction of the basic structure to 
accommodate them. 

Standardization will enable the manufacturer and the user 
of automobiles to change from one make of motor car element 
to another at pleasure. Take for example the magneto. To 
secure interchangeability of magnetos, it is essential that the 
distance from the base to the shaft center of all magnetos 
shall be a standard dimension; also that the distance from 
the bolt holes to the end of the taper shaft, the taper of the 
shaft and the overall height, length and width, be common. 
Within these restrictions, each maker will be free to express 
his ideals of construction and design without interference. 
The advantages that should accrue from this standardization 
work, carried on as it is under the direction of representative 
automobile engineers, can hardly be overestimated. 

The work of the committees also includes fixing the physical 
and chemical characteristics of aluminum and copper alloys, 
iron and steel, etc. Committees have been appointed on the 
following subjects: aluminum and copper alloys, pall and 
roller bearings, broaches, carbureters, frame sections, gear 
tooth shapes, iron and steel, leaf and coil springs, lock wash- 
ers, miscellaneous parts, automobile nomenclature, seamless 
steel tubes, sheet metals, truck standards, wheel dimensions 
and fastenings for tires. The secretary of the society in 
alluding to the difficulties of the work says: 

The old-fashioned practice of wrapping a given process 
up in mystery, or surrounding it with a halo of secrecy 
still persists. Trade secrets still exist and petty jealous- 
ies still continue, and all of these prevent frankness and 
the accumulation of complete committee knowledge. It 
is not fair to ask that all trade se¢rets be laid before 
committees, nor is it necessary that trade secrets should 
be exposed in order to give sufficient knowledge to a 
committee to enable it to proceed intelligently. It is 
fair to ask that all personal feeling and all trade 
jealousy be laid aside for the benefit of all concerned. 
The work of our society in adopting standards has re- 
ceived hearty recommendation from many outside 
sources, and only a few comments to the effect that the 
society was attempting the impossible. It is probably a 

_safe statement to make that even these unfavorable com- 

_ments would not have been made had the writers of 

.them been familiar with what the committee were really 

trying to do. The adverse critics have been universally 


those who have not come forward, attended the meetings 
or even read any of the material placed before them, 


* * * 


Practically all the vanadium used in the United States is 
obtained from Peru, South America. Extensive deposits of 
vanadium ore are located there and are controlled by Ameri- 
can interests. 


MACHINERY 


513 


MILLING AXIAL TEETH IN CUTTER AND 
REAMER BLANKS*t 


By GEORGE W. BURLEYt 


The ordinary method of setting the fluting cutter when 
milling axial teeth in cutter and reamer blanks, parallel to 
the axes of the blanks, is a cut-and-try method which, while 
it may give fairly good results in the hands of a skilled oper- 
ator, is nevertheless rather wasteful of time and, in the 
majority of cases, indefinite in its results. The first part of 
the operation is to set the fluting cutter central with respect 
to the axis of the blank. In other words, where the fluting 
cutter is a single-angle cutter—as is usual for this class of 
work—it is arranged so that the vertical face is in the vertical 
plane passing through the axis of the blank, as is indicated 
in Fig. 1. The next step in the operation is to arrange the 
cutter so as to obtain the correct depth of flute. This is done 
by raising, in the first place, the knee, table, and blank an 
amount which, under any given circumstances, experience has 
indicated to be approximately correct. 

With the blank in this position, two consecutive grooves 
are milled, the movement of the blank when indexing being 
in the direction represented by the arrow in Fig. 1. If the 
width of the land formed between the two grooves is about 
right, the position of the blank is assumed to be correct, and 
all the teeth are cut with the blank in this position. If the 
width of the land appears to be too great, the blank is further 
elevated so as to deepen the grooves, the amount of additional 
elevation being left entirely to the judgment of the operator. 
If the width of the land is too small, then the blank is lowered 


ch 
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Figs. 1 and 2. Diagrams illustrating Method of Finding Formula for 
Depth of Tooth Space 
slightly to reduce the depth of the cut and increase the width 
of the land. This is obviously an inexact method and one not 
calculated to produce satisfactory results. 

An exact method of determining the depth of the cut 
required for any given conditions in regard to the number 
of teeth to be cut in the blank, the diameter or radius of the 
blank, the angle of the fluting mill, and the width of the land 
to be formed, can, however, be adopted, the result of applying 
such a method always being satisfactory. The following is 
a consideration of the case. The conditions are shown in 


Wig. 2. 

Let 

* With Data Sheet Supplement. : : : 

+ The following articles relating to the design and manufacture of 
milling cutters and reamers have previously been published in 
MACHINERY: “Setting Angles for Inserted-tooth High-speed Milling 
Cutters,” December, 1911: “Hace Milling Cutters for Finishing,’ 


December. 1911; ‘Milling Radial Teeth in Cutter Blanks,’ November 
and December, 1911, engineering edition: ‘‘Recutting Milling Cutters 
without Annealing,’”’ December, 1911; ‘Method of Setting Cutter for 
luting Spiral Mills,” September, 1911; ‘“Fluting Spiral Mills,” 
August, 1911; “Fixture for Backing off Milling Cutters in the Lathe,” 
June, 1911: “The Making of Reamers,’”’ July, August, and Septembe”, 


1911 (see also the articles referred to in a note with the July install 
ment) ; ‘Relief of Teeth of Cutters and Reamers,’ May, 1911; ‘“Mill- 
ing Cutters and -Their Efficiency,’ May: 1911, engineering edition; 
“Reamers for Cutting Brass,’ April, 1911; “Spacing the Cutting 
Edges of Reamers,’” February, 1911; ‘Spacing of Cutting Edges of 
Reamers,”’ November, 1910; “Apparatus for Hardening Milling Cut- 
ters,” June, 1910; ‘“Nicked Tooth Milling Cutters,’ April, 1910: 
“Milling Cutters with Inserted Teeth,’’ December. 1909; ‘“‘Length of 


Recess in the Bore of Milling Cutters,” December, 1909, engineering 
edition; “‘Lathe Attachment for Backing off Teeth of Stepped Ream- 


ers,” November, 1909; “Fixture for Grinding Radius Cutters,’ Novem- 
ber, 1909; “Clearance on Milling Cutters,” Mareh, 1909. (See also 
the references to additional information given in a note with this 


last mentioned article.) 
¢ Address; University of Sheffield, Sheffield, England, 


514 


N =the number of teeth (assumed to be equally spaced) to 
be cut in the blank. 

W =the width of the land to be formed on each tooth. 

8 =the angle of the fluting or grooving cutter. 


@é—=the angle subtended at the center of the cutter or reamer ° 


by each tooth. 
Then 
6= 360 + N 
and may be called the tooth angle of the cutter or reamer. 
Let the radius of the finished (i. e. ground) cutter or reamer 
be Rk; @ is the angle subtended at the center of the cutter or 
reamer by the circular arc from which is formed the land 
of width W. This land may be either flat (as when formed 
by ‘a cup-wheel) or concave (as when formed by a disk-wheel), 
but, in each case, the width of the land is measured in a 
straight line. The difference between the actual width of the 
land ground and the arc length (Fig. 2) is exceedingly small 
(though, other things being equal, it will depend upon the 
clearance), and, therefore, in this connection negligible. As 
the arc W subtends an angle ¢ at the center of the cutter or 
reamer, the angle (@—®@) is the angle subtended by a chord 


(6— ¢) 
2 


(6 — $) ) ( <—") 
y = 180 — 790 — — +B} = 90 — FB — — 
2 2 


The angle ¢ in degrees is obtained from W ~ R, which is ¢ 
in circular measure. The chord C is, obviously, a function of 
radius R; hence its value is ¢ R, where c is a constant for 
any particular values of 6 and ¢ (from which it can be calcu- 


C. The angle 6=90— , and 


lated) and, therefore, of N and ——. 


Let @=the depth of the cut required. Then, from Fig. 2, 


ad Gale 
sin y wk sin B : 
from which we get 
aa AN 
c Rsin < 90 — § Bp — = pa 
ce R sin y | Dim \ 
ee 
sin 6 sin p 
Ot 
ec Rcos |p — - 
2 
- 5: (1) 
sin p 
Recapitulation 


It will be seen that by means of this formula, the depth 
of cut required for any given set of conditions can be calcu- 
lated, the steps in the calculation being as follows: @ is 
obtained from W-+R (the value of which is selected according 
to whether it is a milling cutter or a reamer which is to be 
fluted, and according to the kind of work which it has to 
perform. For medium-sized milling cutters, the quotient 
W +R varies from 0.020 to 0.060, while for reamers and small 
cutters its value lies between 0.040 and 0.120; 6 is calculated 
from 360 N; cR is taken from a table of chords, it being 


Pa 
the chord corresponding to (6@—#); and cos (6 ———_) and 
2 


sin 6 are taken from the trigonometrical tables. Substituting 
the latter three values in Equation (1), we determine the 
depth of cut required. 

It should be noted here that the very slight rounding which 
is usually given to the extreme angular point of the fluting 
cutter has been neglected in this consideration of the problem. 
This is because it is not possible to deal with it in a simple 
manner, and also because the amount of rounding is, in the 
majority of cases, not sufficient to affect materially the results 
of our calculations. 

For practical purposes, the above formula is cumbersome, 
and, therefore, almost useless. To make it useful and of prac- 
tical value, it has been converted into another formula, namely: 

CS 2 4 (2) 
in which # is the depth of cut for a cutter or reamer of unit 
radius, and is equal to 
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sin 8 

This is a constant for any given set of conditions, since, in 
such a case, W, N, and B, and, therefore, W + R, 6, ¢, and c 
will have fixed values. In the accompanying Data Sheet Sup- 
plement are given the values of z for a large number of differ- — 
ent combinations of W+R, N, and 8; W+R ranging from 
0.020 to 0.120 by increments of 0.020; N ranging from 6 to 
44 by steps of 2; and 8 varying from 50 to 85 degrees. 

Since the radius of the cutter or reamer blank is invariably 
made greater than the required radius of the finished cutter 
or reamer—the usual allowance on the diameter being about 
0.008 inch per inch of diameter*—it is necessary to modify 
Formula (2) in order to fit it for application to conditions 
actually prevailing in practice. Obviously, in this case, to 
xz R must be added the difference between the radius of the 
blank and that of the finished cutter or reamer. Hence, the 
formula is: 

d=xR-+ (k,—R) (3) 
where R,—the radius of the blank. Another form is this: 
a=R,— (1—s2) R (4) 

Hither of these two formulas may be used in practice, the 
value of x being taken from the accompanying tables in the 
Supplement. 

To illustrate the use of this method, we will take the case of 
the fluting of a 5-inch cutter, which is to have 36 teeth, and 
a land-width ratio (i. e. W+R) of 0.020, the angle of the 
fluting cutter being 60 degrees. The blank, we will suppose, 
has been turned to a radius of 2.520. inches. Then, by con- 
sulting the accompanying tables, we find that «0.1013, and, 
therefore «R—0.2532 inch; but (R,—R)=0.020 inch; 
hence, @— 0.2532 + 0.020 = 0.273 inch, which is the required 
depth, and is an amount which can be easily read off the 
micrometer dial of the elevating screw of the milling machine. 

It may sometimes be necessary to determine the value of x 
for a set of data not included in the accompanying tables. 
In such a case, this value can be calculated sufficiently accur- 
ately by the “simple proportion’ method. To exemplify the 
use of the tables for this purpose, let us take the case of the 
fluting of a cutter involving the following data: 

N= 40 teeth; 
B= 70 degrees; and 

W - R= 0.050. 

From the tables we- find that when W+R=0.040, x= 
0.0494, and when W + R=0.060, x = 0.0402. Therefore, when 


0.0494 + 0.0402 


WR equals 0.050, «= = 0.0448 inch. 


2 

When there are differences in regard to two of the data, 
the determination of # is a more complicated problem than 
the above. Take, for example, the case where N=—831 teeth, 
8B =65 degrees, and W-+ R=0.030. In this case, the values 
of « for 30 and 32 teeth when W + R=0.030 are first calcu- 
lated as above, and then their mean is taken as the required 
value of a Thus, x for 30 teeth —0.1018 (by above method) ; 
0.1018 + 0.0911 


for 32 teeth, c= 0.0911; and for 31 teeth, r= 
2 


= 0.0964 inch. 

This method of determining the value of a for intermediate 
combinations is sufficiently close for all numbers of teeth 
above 12, and all the angles of fluting cutters in general use. 

* * * 


The invention of a new kind of armor-plate is reported from 
Germany. The peculiarity of the new armor is its extreme 
lightness as compared with the Krupp armor, while it is said 
to have equal, if not greater, resisting power. The armor is 
made of an aluminum alloy faced with a thin hardened steel 
plate. The naval authorities have made tests and reported 
favorably upon the new armor, and gun shields made from it 
have been ordered for one of the new German cruisers. 


* This allowance is rather too liberal for large diameters. The 
allowances for grinding should not be in exact proportion to the diam- 
eters, as this gives ttoo large values for cutters of large size. How- 
ever, the assumption made has no influence on the formulas or on the 
tables. Anyone who prefers to use a smaller allowance for grinding 
can do so, and yet make use of the tables.—Epriror. 


® 


March, 1912 


MANUFACTURE OF LINCOLN-WILLIAMS 
TWIST DRILLS 


By CHESTER L. LUCAS* 

Twist drills are such common tools about a machine shop 
that it is surprising how little is generally understood about 
the methods employed in their manufacture. Any machinist 


can tell how a tap is made and any good toolmaker can make 
one, but we seldom hear of a twist drill being made in the 
average shop. This no doubt is due to the special machinery 
therefore 


necessary to mill and relieve the flutes properly; 
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are the cutting-off machines that cut the larger sizes of steel 
to length. The operator at the right is sharpening a saw for 
the cold-sawing machine that is used for cutting up some of 
the steel. For all drills, the steel is selected enough larger 
than the finish size to admit the turning off of all the “skin” 
from the outside of the stock. 

The lengths of steel are next centered on one end and 
pointed on the other end to an included angle of 121 degrees. 
This end of the blank is used as the blade end of the finished 
drill and obviates the wasting of 144 inch of steel that would be 
necessary if centered in the usual way. The blank, centered 


Fig. 1. Results of the Important Operations in Making a Twist Drill 


the manufacture of twist drills is almost exclusively in the 
hands of specialists. 

One: of the well-known firms in this line is the Lincoln- 
Williams Co., of Taunton, Mass. The company has moved into 
a new brick factory of modern design that is well equipped for 
the manufacture of twist drills. The entire factory is devoted 
to making this one product, involving the use of much special 
machinery. Through the courtesy of the management, the 
writer was allowed ‘to photograph and describe some of the 
interesting operations connected with the work. 


<3 Preparation of the Steel 
The stock room in which the steel is stored is kept locked 


all of the time, and access is permitted to very few men. . 


and pointed, may be seen at B, Fig. 1. The smaller sizes of 
drill blanks are cut off and centered in screw machines, as 
illustrated in Fig. 3, and the very small drills are cut off and 
pointed only, no center being required. This work is done 
in Brown &@Sharpe automatic screw machines. 


Forging, Annealing and Straightening 

A good many drills of the smaller sizes are made with ‘taper 
shanks that are much larger than the body of the drill, usually 
with either No. 1 or No. 2 Morse tapers. 
the stock for such drills is forged down, reducing the blade 
section approximately to size. This operation is shown in 
Fig. 4, and of course it is obviious that this treatment improves 
the steel and results in a better drill. 


Fig. 2. Cutting off the Stock 


The reason for this is to prevent the different brands of steel 
from getting mixed. As both high-speed and carbon steel 
are employed in making the various standard and special 
drills, and as the smaller sizes of drill rod vary but a few 
thousandths of an inch between sizes, the importance of this 
precaution is apparent. 

Fig. 2 shows the cutting-off department, where the bars are 
cut to lengths, one of which appears at A, Fig. 1. At the left 
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Fig. 3. Pointing and Centering the Drill Blanks 


The blanks must now be annealed to facilitate the turning. 
Fig. 5 shows one of the large oil furnaces in which the blanks 
are heated. Cast-iron boxes, one of which may be seen being 
taken from the furnace, are filled with the lengths of steel, 
covered and sealed and placed in the furnace. Here they are 
heated slowly for a number of hours and allowed to cool very 
gradually. 

The straightening operation jis illustrated in Fig. 6. 
the operator is shown straightening forged blanks. 


Here 
These 


After being cut off, , 


Poa 
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blanks have been centered and pointed. He places a blank 
between the centers of the bench fixture A. gives it a twirl, 
at the same time noticing the high points with relation to the 
adjustable rest B. To facilitate the work, a screen C is placed 
so as to diffuse the light; when artificial light is needed, it is 
placed behind this 
screen. After  lo- 
cating a high point, 
the operator takes 
the drill from the 
centers, places it 
across the supports 
of the straighten- 
ing press D, and 
bends it slightly to 
straighten it. In 
view of. the fact 
that the work de- 
pends wholly upon 
judgment, it is sur- 
prising how well 
and how quickly 
the blanks are 
straightened. 
A straightening 
stand is used for 
the larger blanks. 
The stand is sur- 
mounted with an 
iron surface plate 
upon which the 
blanks are rolled. This operation shows up the high places and 
the blanks are straightened in a largerscrew press not shown. 


Fig, 4. Forging the Blanks for Special Drills 


Rough- and Finish-turning 


The small and medium sized drills are turned on lathes like 
that shown in Fig. 7. The work is held on male and female 
centers and driven by a dog in the usual way. The tools are 
made of high-speed steel, and for every turning operation in 
drill-making in this factory tool-holders with high-speed steel 
bits are employed. Hach lathe performs but a gingle opera- 
tion. One lathe rough-turns the shank; the next lathe rough- 
turns the blade; a third lathe finish-turns the shank and the 
fourth lathe finish-turns the blade. In turning, an allowance 
of from 0.005 to 0.007 inch is allowed for the grinding on this 
small and medium sized work. At A, Fig. 7, is a gage for 
testing the size from time to time. These lathes are fitted 
with automatic feed-releasing mechanism so that one operator 
may attend to four machines without trouble. This mechan- 
ism consists of a bracket B, bolted to the carriage; through 
this bracket a pin extends downward, coming in contact with 


Fig. 5. Annealing the Blanks 


arm C at the proper time to throw the internal half-nut out of 
mesh with the lead-screw at the end of the cut. 

The operation of turning the large blanks is essentially the 
same as the smaller work, except that the limits allowed on 
drills up to 14% inch range from 0.008 to 0.012 inch. In a 
good many instances, the drills are simply rough-turned, and, 
as shown in Fig. 8, are ground to within the limits allowed 
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for hardening and final grinding. This is quicker than turn- 
ing and leaves a good surface for the succeeding operations. - 
Milling the Tangs and Finishing the Ends 

Fig. 9 illustrates the method of milling the tang. The drill 
blank A is held in clamp B, while the two cutters 0, which 
are mounted at the 
proper distance 
apart, mill the 
tang. At D may be 
seen the worm and 
worm gear that are 
disengaged auto- 
, matically at the end 
of the cut. li takes 
about half a minute 
to cut the tang of 
a ¥%-inch drill. The 
partly completed 


drill now appears 

ASpateO oe Hue mie 
Another simple 

operation, shown 


in Kigel0s iss that 
of rounding the 
shank end of the 
drill. This is done 
to remove corners 
and edges that 
might otherwise 
become _ bruised, 
thus interfering 
with the fit of the taper shank. The drill blank A is held in 
the clamp B and fed into the box-tool C that shapes 
the end of the shank. Both tool and holder are very strong. 
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Fig. 6. Straightening the Blanks 


Milling the Grooves 


One of the most interesting operations connected with the 
making of twist drills is the milling of tthe flutes. Fig. 11 
shows a small section of the department where the flutes in 
the large drills are milled. ‘ne drill blanks are fed downward 
to a pair of cutters that simultaneously mill the two grooves. 
Of course, it is obvious that the drill must turn while the 
milling operation is being performed, so as to obtain the spiral 
flutes. These machines are semi-automatic in their operation, 
so that one operator can keep several of the machines in opera- 
tion without difficulty. The result of the milling is shown at 
Ding seals 

The method of grooving the small drills is essentially the 
same, although the machines are of the horizontal type. Fig. 
12 shows a row of the machines that are used in milling 
the grooves in drills under %4 inch in diameter. By means of 


Fig. 7. Turning the Blanks 


the same automatic feed-releasing mechanism as is used on 
the turning lathes and tang-milling machines, the feed is 
thrown out at the end of the milling operation. While being 
milled, the drill is automatically turned to give the spiral 
cut to the grooves. As the small drills have straight shanks, 
they may be held by chucks while being milled. In milling, 
a cutting compound, of borax, lardoleum and water, is used. 
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Increase Twist 
To many men, the meaning of “increase twist’ as applied 
to twist drills is not clearly understood. A drill with increase 
twist is grooved at a constantly increasing angle of spiral, 
commencing at the point. This variation in the angle of the 
groove is brought about by the gradual decreasing of the rate 
at which the drill blank turns while being fed to the groov- 
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Fig. 8. Grinding the Blade Section, preparatory to Milling 


ing cutters, the forward movement of the drill remaining con- 
stant. Thus the “twist” steadily increases. The reason for 
cutting the grooves with increase twist is to increase the area 
of the groove as it progresses towards the shank, thus allow- 


Fig. 9. Milling the Tangs 


ing the chips more room to work out of the grooves. 

At first thought it is not quite clear how the increasing of 
the angle of spiral, or twist, increases the area of the groove. 
Suppose, to take the extreme view, there were no turning of 
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Milling the Clearance to the Grooves 
The edges of the cutting lips of twist drills must be given 
clearance the same as any other metal-cutting tool. The clear- 
ance on Lincoln-Williams drills is milled with cutters; “cut- 
ter-cleared” they are termed in the trade. One of the machines 
for milling clearance may be seen in Fig. 13. The drill is 
From 


held in the sleeve A that runs loosely in tailstock B. 


Milling the Grooves 


the point, it is drawn through bushing 0, at the same time 
being slowly turned. Cutter D works through an opening in 
this bushing, removing the clearance. The amount of metal 
removed for clearance depends, of course, upon the size of the 


Fig. 12. Milling the Grooves in the Small Drills 


drill, varying from approximately 1/32 inch on the large drills 
to a few thousandths inch on the smallest drills. 

The illustration Fig. 14 shows the principle that is fol- 
lowed in “clearing” drills by milling. In a cutter-cleared drill, 


Fig. 10. Rounding the Ends of the Shanks 


the drill while being grooved; in such a case it is 
apparent that the resulting straight groove would be much 
wider than a spiral groove of any angle. To increase the angle 
of spiral is to approach the straight line; therefore any increase 
in the angle of spiral or twist, increases the width of the 
groove and consequently, its area. 


Fig. 13, Clearing the Drills 


the stock ‘s milled away in a straight cut, commencing a short 
distance from the cutting side of the lip and extending parallel 
to the length of the drill into the groove behind. The result 
is a clean, even clearance throughout the length of the drill, 
as may be seen at #, Fig. 1. 

The ends of the blades of the drills are next relieved, or 
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sharpened, as we would call it if the drills were ready for use, 
and then another equally simple operation follows: that of 
marking: the name upon the recess between the shank and 
blade. The size is also stamped on at this time, and the drills 
are ready for hardening. 


Hardening the Drills 


After the clearance has been given to the ends of the lips 
of the drills they are ready for hardening. Fig. 15 shows a 
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Fig. 14. Details of Clearing Operation 


section of the department where the high-speed drills are | 


hardened. The furnaces are all gas furnaces and are of sev- 
eral sizes so as to accommodate the different sizes of drills 
that must be heated. One of the hardeners is shown heating 
a drill preparatory to hardening in the oil tank behind him. 


Fig. 15. Hardening High-speed Drills 


For hardening these high-speed steel drills the furnaces are 
regulated to control the heat at approximately 2300 degrees. 

In hardening the carbon steel drills, lead pots are used for 
heating the drills. Fig. 16 shows one of the hardeners at work 
hardening carbon steel drills. The tank for quenching is an 
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Fig. 16. Hardening Carbon Steel Drills 


ordinary hogshead filled with brine. The brine is kept cool 
and at a constant temperature by means of a circulation of 
cold water that passes through a coil of pipe within the brine 
barrel. 
be seen in the right foreground of Fig. 16; thus the continu- 
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March, 1912 


ous stream of cold water circulating through tthe coil main- 
tains an even temperature in the hardening tank. 

The special tongs used in hardening small drills may be seen 
in the background of Fig. 17. These tongs will hold twelve 
drills so they may be hardened at once. One jaw of the tongs 
is grooved with twelve parallel grooves, while the other jaw 
holds a flat spring that has twelve ‘fingers’ that bear upon 
the drills, compensating for any unevenness in the other jaw. 
The smaller pair of tongs is for holding small drills, as 
shown. At the right of this illustration may be seen two lots 
of small drills that are ready for hardening, and in the fore- 
ground is a lot of drills that has just been hardened. Fig. 18 
is shown to illustrate the way in which tthe small drills are 
hardened. The lead pot is heated from beneath by fuel oil. 
The surface of the molten lead is kept cavered with broken 
charcoal to prevent the formation of dross. It takes but a few 
seconds to heat up a row of drills and but a few seconds to 
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Fig. 17. Special Tongs used in Hardening Small Drills 
quench them, so the work proceeds very rapidly. With the 
above method of even heating, and the constant temperature 
of the hardening bath, there can be little chance for poorly 


hardened drills, if the steel is of good quality—and it is. 


Oil-tempering the Drills 

Hot 0:1 furnishes the best known method of tempering any 
kind of a tool that requires an even temper throughout its 
length, and, of 
course, it is desir- 
able that drills be 
evenly tempered 
throughout their 
lengths. At A, Fig. 
19, may be seen 
the tank in which 
the drills in this 
faetory are oil-tem- 
pered. As will be 
noticed, the tank is 
on rollers, running 
on a track above 
the gas furnace B. 
TMhieriderd Liss ware 
placed in an iron 
basket CO, lowered 
into the hot oil, 
and left there until 
they have been 
brought up to the 
temperature of the 
oil, which is ap- 
proximately 450 de- 
grees F. This gives ~ 
the drills a degree of toughness that it is impossible to attain 
in any other way. The box D contains sawdust for drying the 
drills after being taken from the hot oil. At Ff, Fig. 1, may be 
seen the drill after hardening. 
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Fig. 18. Method of heating Drills in Lead Pots 


Straightening 
In spite of all ‘the precautions that are taken to have the 
drills come from the hardening tank straight, a good many 
drills will be warped to a more or less degree. To straighten 
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such drills, they must be heated at the top of the curve and 
pressure applied. This operation is practically the same as 
the cold straightening being done in Fig. 6, except that the 
small drills, under 14-inch, are straightened on a lead block 
with a soft metal hammer. Heat is applied with a small gas 


torch. 
Cleaning out and Grinding 


After leaving the hardening department, the drills go to 
the cleaning bench, where they are brushed out with fine emery 
and oil as shown in Fig. 20. The operator takes three or four 
drills at once, and holding them at the angle of the flutes, 
brushes out all of the scale and dirt left by the hardening 
process. 

The final operation in the making of a twist drill is to grind 
the shank and blade true with the centers, for of course there 
is bound to be a little distortion, even after straightening 
Other reasons for grinding afiter hardening are to size the drill 
_and give it sharpness throughout the length of the blade. This 
operation is illustrated in Fig. 21, the finished drill being 
shown at G, Fig. 1. 


Inspecting and Testing 
After hardening, every drill is examined for fire cracks and 
tested for hardness. After grinding, each drill is tested for 
size of blade and correctness of taper in the shank, if the drill 
is of the tapered-shank variety. In addition, drills are selected 
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Fig. 19. Tempering Drills 
at random from the different lots, and tested in actual use, 
for the Lincoln-Williams Co. believes that the proof of the 
drills is in the drilling. For this purpose, semi-annealed steel 
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Fig. 21. Grinding the Hardened Drills 


is used, and careful records are kept of the performances of 
the tested drills. 
Welding Special Shanks 
Fig. 22 illustrates the operation of electric welding special 
shanks to small drills that are used by woodworkers in bit- 
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Fig. 20. Cleaning out the Drills 
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braces. The special square shanks are first forged; the drills 
are made and hardened and the last operation is to weld the 
two parts together. The drill is held in the spring collet that 
is closed by handwheel B. Several of these collets, which are 


made of copper, maybe seen in the block G. At # is a rack 
of drills and at F may be seen a box of shanks. The shank is 
held in the head A of the machine. The current quickly 
brings each part to a welding heat; hand- 
wheel OC runs the head of the machine 
forward, uniting the two parts while at 
a white heat. The operation of the head, 
by means of the handwheel, automatically 
admits and cuts off the current that comes 
through the coil at D. By means of the 
handwheel that may be seen at the right 
of the coil, the amount of current may be 
regulated to suit any of the sizes of drills 
that are required to be welded to special 
shanks. With this machine, approxi- 
mately 4000 drills may be welded per day 


of ten hours. 
* * * 


GASOLINE OR OATS ? 


Many persons who have studied the 
case of the auto vs. the horse are of the 
opinion that within ten years the use of 
horses will be forbidden upon the streets 
in the congested parts of cities. One of - 
these experts asserts that by 1920 not a 
horse will be allowed south of Fourteenth 
St. on Manhattan Island. Another author- 
ity says that today the horse is hamper- 
ing business in all the crowded delivery 
sections of cities and that horse-drawn vehicles take up so 
much room that in New York City alone, if the horse were 
done away with, three hundred miles of streets could be saved. 

It is all a question of dollars and cents, this gasoline or 
oats proposition. Even with an ordinary pleasure automobile 
it simmers down to that. Tests have shown that the balance 
is in favor of the motor-car just as it is in the case of the 
heavier vehicles that do the truck-horse work. A six days’ 
trial, for purposes of comparison, was made not long ago. 
The automobile ran four hundred and fifty-seven miles in that 
time at a cost of one and one-half cent per passenger per mile. 
Depreciation was charged in this cost, too. With a horse and 
buggy the distance covered in the six days was one hundred 
and ninety-seven miles and the cost. was nearly two cents per 
passenger per mile—Harper’s Weekly. 


* % % 


The National Twist Drill & Tool Co., Detroit, Mich., uses a 
simple method of etching on cutters-and other tools. The 
steel is brushed with asphaltum varnish which is allowed to 
stand a few minutes until it thickens and hardens to the 
right degree. Then the desired inscription is pressed through 
the asphaltum with a rubber stamp and the etching fluid (aqua 
regia) is applied with a medicine dropper. Good results are 
obtained, but some practice and experience are required to 
judge just when the varnish has dried to the right consistency. 
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OIL GROOVE CUTTING TOOL* 


A SPECIAL TURRET TOOL FOR THE BROWN & SHARPE 
AUTOMATIC SCREW MACHINE 


By DOUGLAS T. HAMILTON} 


Cutting a helical oil groove 
in a cylindrical piece of work 
in the Brown & Sharpe auto- 
matic screw machines is a feat, 
the successful accomplishment 
of which demonstrates some 
of the possibilities of these 

Oil-grooved Pin machines in the hands of a re- 
sourceful designer. A turret tool for performing this work 
was designed by the Brown & Sharpe Mfg. Co., and was used 
for cutting an oil groove in a needle bar connection pin for 
the ‘Wilcox & Gibbs sewing machine. This turret tool, which 
is illustrated in Figs. 1, 2, 3 and 4, is designed on the generat- 
ing crank principle, so that the cutting tool is moved back 
and forth in a straight path parallel with the axis of the 
work while the latter is rotating. The cutting tool while 


Fig. 1. Oil Groove Cutting Tool showing Driver and Cutter 


being longitudinally traversed is at the same time fed into 
the work to the desired devth by means of a rising block held 
on the cross-slide. 


Operation of the Oil Groove Cutting Tool 


The oil groove cutting tool shown in Figs. 1, 2, 3 and 4 is 
operated in the following manner+ After the end of the work 


Fig. 2, Rear View of Oil Groove Cutting Tool showing Crank- Tool-slide, etc. 


has been knurled, the turret is advanced, bringing the driver 
A into contact with the knurled end of the work. The rotat- 
ing motion of the work is transmitted by driver A to spindle 


* For a description of other tools on the generating principle.: built 
by the Brown & Sharpe Mfg. Co., see the following articles: “Cut- 
ting ITelical Gears on the Brown & Shaype Automatic Serew Ma- 
chines, April, 1909; and “Attachment for Cutting Helical Steel Gears,” 
August, 1909. 
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B, the latter being connected to the driver by a pin C fitting 
in an elongated hole in the spindle. The spindle B is pro- 
vided with helical teeth that mesh with the helical gear D, 
held on a shaft EH to which link F is eccentrically connected. 
The other end of link F is pivoted to the crank-slide G, which 
fits in a V-groove cut in the main body H. The tool-slide JZ, 
which fits in a V-groove in the swinging member J is con- 
nected to the crank-slide G by a tongued block K held by two 
screws in a slot cut in the crank-slide. : 

When the driver A is in contact with the work, the front 
cross-slide is advanced and the rising block coming in contact 


Machinery 


Fig. 3. End and Side Elevations of Oil Groove Cutting Tool 


with the end a of the set-screw L forces in the swinging mem- 
ber J carrying the turning tool @. While this is taking place, 
the turning tool is being traversed back and forth by means 
of the crank mechanism, and thus produces the helical groove 
in the work. Upon the completion of the oil .groove, the 
cross-slide drops back, and the coil spring N returns the swing- 
ing member to its former position; and when the turret drops 
back, the coil spring O returns the driver A to its out” po- 
sition. 


Construction of the Oil Groove Cutting Tool 


This tool embodies some features in its design which could 
be incorporated in other turret tools of the generating type, 
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Fig. 4. Diagram showing Operation of the Oil Groove Cutting Tool 


so that a description of its construction might be of value. 
Referring to Figs. 3 and 4, it will be seen tnat the driver A 
is countersunk and knurled on the end, and is provided with 
a shoulder against which the spring O abuts. The driver is 
prevented from coming out of the spindle B by a pin C, driven 
into the former and fitting in an elongated hole in the spin- 
dle. This pin also acts as a stop to prevent further move- 
ment of the driver A, when it has once conie in contact with 
the work. 

The driving spindle B is made from machine steel, counter- 
bored to receive the driver A, and provided with helically 
cut teeth. To take the thrust of the driver coming up against 
the work, the rear end of the spindle is provided’ with a 
hardened block P; this block bears against a ball Q held in 
the nut R, which is screwed into the shank of the holder. The 
spindle is retained in the main body H by a hollow-nut S, and 
runs in a phosphor-bronze bearing. The helical gear D is held 
on the end of the crank stud # which runs in a phosphor- 
bronze bearing, by a nut as shown, and is retained in the 
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correct relation to the eccentric by the slot 7 which fits the 
flattened sides of the stud. 

As the swinging member carrying the tool-slide must have 
a slight movement across the face of the main holder, it is 
necessary that the two slides be flexibly connected. This is 
accomplished by inserting a block K, which is provided with 
a tongue to fit in the slot cut in the crank-slide G. The tongue 
extends down through an elongated slot in the slide, and fits 
in a corresponding slot in the tool-slide J. The slot in slide 


REAR 
TOOLPOST 


Machinery 


Fig. 5. Stop used on the Rear Cross-slide for Gaging the Stock to Length 


G is greater in width than the tongue on the block K so that 
a slight adjustment for the tool-slide is provided. This ad- 
justment makes it possible to start the cutting tool in the 
correct relation to the end of the work and the driver. 
Obtaining the Throw of the Crank 

Referring to the illustration Fig. 7, where a sample of the 
work jis shown at A, it will be seen that the oil groove is to 
make one complete revolution in 0.282 inch for both forward 
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Fig. 6. Cams used in Making and Cutting the Oil Groove in the Needle 
Bar Connection Pin shown at A in Fig. 7 
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and return strokes, giving two revolutions in all. The path 
of the oil groove is more clearly shown in the initial illustra- 
tion. Now it is evident that the speed at which the tool-slide 
travels must be less than that at which the work is rotating, 
or in other words, the work must make four revolutions when 
the crank is making one complete turn. The helical gears are 
therefore made in a ratio of 4 to 1. 

As this tool is operated by a crank mechanism, it follows 
that the cutting tool is given a variable movement; that is, 
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it starts up slowly, then increases in speed as it approaches.- 
the center, and decreases in speed as it reaches full throw, 
the same movement being repeated on the return stroke. To 
obtain the required throw of the eccentric, construct a square 
having sides equal in length to 0.282 inch, and cirecumscribe 
a circle about it.. The radius r of this circle, see B, Fig. 7, 
will then equal the required amount of throw of the crank. 
The radius r is found by the following formula: 


0.282 


2 0.141 


ib 


= 0.200 inch approximately. 
0.707 


Referring to the diagram in the left-hand lower corner of 
Fig. 4, it will be seen that the first one-eighth revolution of 
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Fig. '7. Order of Operations and Feeds used in Making the Needle 
Bar Connection Pin 
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the crank, which equals one-half revolution of the work, gives 
a longitudinal movement to the tool of about 0.060 inch. The 
next revolution of the work (or one-quarter revolution of the 
erank) gives a movement of 0.280 inch, while the remaining 
forward movement gives a travel of approximately 0.060 inch. 
The same movement is given to the tool on the return of the 
crank, the complete travel of which is 0.400 inch. The groove 
produced by the tool when its motion is retarded is not re- 
quired. Hence, when the piece is faced and cut off to 0.282 
inch, it leaves an oil groove which makes two complete revolu- 
tions around the work. The two half revolutions of the groove 
on each end are removed by the facing tool held in the tur- 
ret and the circular cut-off tool on the cross-slide. 
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The chart, Fig. 7, illustrates the tools used and the order 
in which they are applied. ‘By a close inspection of this chart 
it will be seen that the turret jis full of tools, so that it is 
necessary to provide some other means for gaging the stock 
to length. This is accomplished by fastening a block A to the 
rear toolpost as shown in Fig. 5. This block A is furnished 
with an elongated slot so that it can be swung up out of the 
way to remove the short piece of the bar left in the chuck 
when it is exhausted. The slot straddles the body diameter 
of the clamping screw B, which is used in holding the circu- 
lar cut-off tool to the toolpost. The toolpost is drilled and 
tapped to receive the shoulder screw C, which acts as a ful- 
crum for the block A. In the forward end of the block A is 
held a screw D which acts as a stop for the stock. This screw 
is held when adjusted to the correct position by a set-screw H 
bearing upon a brass shoe, which prevents the thread on the 
screw D from being bruised. 


Order of Operations 


The order of operations followed in completing the needle 
bar connecting pin is shown in Fig. 7. - The first operation 
is to feed the stock to the stop; then the rear cross-slide drops 
back and the knurling tool is brought in and knurls the end 
of the work. The turret is now revolved, bringing the oil 
groove cutting tool into operation which produces the oil 
groove. The turret dwells, holding the driver in contact with 
the work while the swinging memoper is being advanced by 
the rising block on the front cross-slide, which feeds the tool 
in to the correct depth. While this is taking place the tool- 
slide, of course, is driven back and forth across the face of 
the work by the crank mechanism. 

After the oil groove is completed, the turret is again re- 
volved and the drill is brought in to counterbore the front end 
of the work. The turret is then revolved to bring the tapping 
size drill in, which drills a hole completely through the work. 
While the drilling is being accomplished, the front cross-slide 
is advanced, bringing the circular form tool into operation, 
which turns down the work tc the correct outside diameter. 
The cross-slide then backs out of the way and the turret is 
revolved, bringing the tap into operation. After the tapping 
is completed, the turret is again revolved and the work faced 
to the correct length by a facing tool held in the turret. After 
this, the rear cross-slide advances, holding the circular cut-off 
tool, which severs the completed piece from the bar. 

The cams used in making this piece are shown in Fig. 6, 
where the uses of the various lobes are clearly indicated. It 
will be noticed that four one-hundredths of the cam surface is 
allowed between the points where the turret dwells with the 
oil grooving tool and the cross-slide begins to force the cutting 
tool into the work. This amount of clearance is necessary 
because of the relative positions of the lead and the cross- 
Slide levers. The procedure to follow in designing a set of 
cams for performing operations accomplished by swing tools 
was illustrated and described in the article entitled ‘Internal 
Cutting Tools” which appeared in the November, 1910, number 
of MACHINERY. ; 

* * * 

A petrol-electric omnibus has been introduced in London 
and extensive tests have been made with it. It is fitted with 
a four-cylinder engine driving a dynamo which, in turn, sup- 
plies the driving current for the motors of the vehicle. The 
advantages of the design over the regular gasoline engine 
omnibus are said to be that considerable economy in the use 
of fuel is possible, that the control of the vehicle is made 
simpler and more effective, and that the arrangement in- 
creases the life of the engine, as the shocks from clutching 
and de-clutching, which are ordinarily so destructive, are elim- 
inated. 

* * * 

A maker of twist drills investigated a complaint of a cus- 
tomer who had split several drills in drilling a drop forging. 
He found that the forging was made with a depression in 
the center where the hole was drilled, but the depression was 
of a lesser included angle than the standard drill angle of 118 
degrees. The result was that the lips of the drill “hogged in” 
without having a support for the point. Splitting was inevit- 
able. Changing the angle of the drill to conform to the angle 
in the forging stopped the trouble. 
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THE PROBLEM OF FOUR TANGENT 
CIRCLES* 


By WILLIAM W. JOHNSON} 


The problem of four tangent circles is as follows: Given 
three circles and the distances between their centers, to find 
the radius of a circle which is tangent to the three given 


circles. 


This problem sometimes is met with in practical mechanics. 
For example, it may be required to find the diameter of a 
gear which will mesh with three given gears, the diameters 
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Fig. 1. Circle making Internal Contact with all Three Given Circles, 
and Circle making External Contact with all Three Circles 
and the distances between the centers of which are given. 
The purpose of this article is to show how general formulas 
may be derived for calculating the diameter of a circle which 
is tangent to three given circles. There are not less than 
eight circles which meet the requirements: One, making in- 
ternal contact with all three circles (see Fig. 1); one, making 
external contact with all three circles (see Fig. 1); three, 
making external contact with two circles and internal contact 
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Fig. 2. Circles making Internal Contact with One or Two of the 
Given Circles 


with one circle (see Fig. 2); three, making external contact 
with one circle and internal contact with two circles (see 
Pig. 2). ; 
Referring to Fig. 3, let A, B, and C be the centers of the 
three given circles whose radii are a, b and e, respectively, 
* See MACHINURY, March, 1906, How and Why columns, and May, 


1906, engineering edition, ‘‘The Problem of Touching Circles.” 
+ Address: 1313 East 88th St., Cleveland, Ohio. 
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and let BO= 2, AC=>y and AB = 2; find r. We can get an 
equation of the second degree as follows: 

Let AO=p, BO=q, CO=s, and angle AOB= 6, angle 
BOC = ¢, and angle COA = y. Then, 6 + ¢ + yw = 360°; 
6 = 360° — (¢ + y), and cos 0 = cos (¢ + vy) = cos ¢ cos y 
—sin ¢ sin y, or cos 0 — cos # cos y = — sin ¢ sin y. 

Squaring both sides we get: 

cos’ 8 — 2 cos 6 cos ¢ Cos WY + cos? ¢ cos? 'y = sin? ¢ sin? y 
= (1— cos’ ¢) (1 — cos’ y) = 1 — cos? ¢ — cos? + cos? ¢ cos? vy. 
Hence, cos*@ + cos*? + cos*y — 2 cos 6 cos ¢ cos Wy sie aC) 
From the cosine formulas in trigonometry we get: 


DE Goes (Dim Q) ya 28 
cos @ = - = a 
2pq 2pq 
gts? — 2 (q — 8)? — a? 
cos ¢ = - = 1+ — 
migas 2q 3 
Oia e/g Gn p)— y 
COSsv.9 = — a 
2sp 2s8p 


Put, in the numerators, p=r-+da,q=r+bD,and s=r = CF 
then: 


(p — q)?— 2 (a — b)? — 2? A 
er = =1+ = = 1+ oo 
2pq 2p y » 2pq 
(g— s)?— a? (b— ce)? — a? B 
+ - eat — =1+- 
2q8 2q8 2qs8 
($—pyr—y¥ (cia) Pe? C 
So = = 1+ ———— =1+-— 
2sp 2sp 28 p 


Substituting these values in Equation (1), we get 
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Fig. 3. Diagram for the Analytical Solution of the Problem 
A’s? + B*p* + C2q? — 2 ABsp — 2 BCpq — 2 CAgs — ABC= 0. 
2 

Putting p—r-+e,q=r-+0d,ands=r-+e,in ae a 
we get: 

r[(aA4?+ B+ O?-2AB— 2BC—2CA)]+2r[42c+ Bea 
+C?b—AB(a+c)—BC(a+b) —CA (b+ ¢c)]+[A2e? + 
Baw + Ch —2ABca— 2®BCab—2CAbe= AaB @ t=. 0; 

3 

This is the general equation, from which two values ie ip 
are always found; one applies to the internal and one to the 
external circle, Fig. 1. 

When p=r—da, q=r-+b), and s=r-+e an equation for 
two other values of r, which apply to Fig. 2, is obtained. 
When p =r +a, g=r—b,and s =r-+ can equation for two 
other values is found, and when p—=r+a, gq=r-+b and 
s’—=7 — c, an equation for the last two values of r, Fig. 2, is 
obtained. 

By following the same procedure as in the foregoing, and 
substituting the values for p, g, and s just given, we get as the 
‘general equation for the conditions in Fig. 2 (p=r—a): 

(4? + BP+C?—-2AB—2BC—220CA)]+ 2r [A2c— Bea 
+ C?b—AB(e—a)—BC(b—a)—CA(b+e)] + [42 + 
Ba? + C?b? + 2A Boa +2BCab—2CAbc—ABOC]=0. 

(4) 
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The other two formulas may be obtained by changing the 
letters in cyclical order, i. e., changing a to b, b to c, ¢ to a, 
and x to y, y to 2, and 2 to 2 (Care must be taken in using 
the formulas to substitute the values exactly as they appear 
in the figure: For instance, x is the length of the side opposite 
the circle of radius a, ete. 


Application of the Formulas 
InvWis, Lbjlet @=3; be 5;.6==6; £12; y= 13° e2=10. 
Using Formula (3): 


A=(a— b)?—2=— 96 
B= (b—c)*? — 2 = — 148 
C= (ec—a)?— yy? = — 160 


Coefficient of r?=_A?+ B?+C?—2 AB — 2 BC —2CA4 = — 48,671- 

Coefficient of 27 = A’c+ Ba+ C'b— AB(a+e)—BO 
(a + b) —CA (b + ©) = — 280,909. 

Absolute term = A? c?+ B?a? + C?W? —-2ABca—2BCab 
—2CAbe— ABC = 1,250,089. 

This gives the quadratic equation 

48,671 77+ 2 (230,909) 2» —1,250,089 =0 
Solving for r we find: 
7, == 2.1978, and r,—=—11.6864. 

Dts eo aC cn aaa) ios Queen Dec Ciee hs oan pom Gs oe a 5, 

Using Formula (4): 


A=(a+b)?— 2 = — 16 
B= (b —c)?—-av = — 48 
C= (a+ c)?— y? = — 20 
Coefiicient. of 7? i= A274 B24 C—2AB—2BC—2C04 
= — 1136. 
Coefficient of 27 = A*’c— BBa+C?b— AB (c—a)—BC 
(6—a) —-CA (b+ c) = — 48282, 


Absolute term = A® ec? + B2 a? + 0?62+2ABeca+2BC 
ab—2CAbcC— ABC = 26,176. 
This gives the quadratic equation: 
11367? + 2(4832)r — 26,176 = 0. 
Dividing by 16, reduces to: 
Tir? + 2(3802)r — 1636 = 0. 
Solving for r, we find: 


Y,= 2.1601 and r, = —10.6671. 


* * # 


DOUBLE-CUTTING PLANERS 


A planer for cutting on both the forward and return stroke 
has been developed by Joshua Buckton & Co., Leeds, Eng- 
land, and was described in a paper read by Mr. J. Hartley 
Wicksteed at a recent meeting of the Institution of Mechanical 
Engineers. Many attempts have been made in’ the past to 
adapt the planer to double-stroke cutting, but the objection has 
always been made that with an equal speed of the planer table 
on both the forward and return strokes, the absence of a quick 
return motion on the idle stroke in such cases where the work 
does not permit of the use of both tools, on account of lack 
of clearance at the end of the stroke, discounts the advantages 
gained on work where double-cutting could be employed. This 
‘objection is overcome in the double-cutting Buckton planer by 
adopting for the drive a variable speed motor and using a small 
auxiliary motor for such operations as feeding and traversing 
the tools. A special advantage of the Buckton arrangement is, 
therefore, that it is flexible, so that either the forward and 
return strokes can be made at a uniform speed, or the 
return stroke can be made at an increased rate of speed when 
required. Another design has also been introduced with belt 
drive to the planer, by means of which the same flexibility as 
regards the rate of speed of the return stroke can be obtained.e 
The method of holding the double-cutting tools is to fasten 
them back to back and exactly in line. 

* %* * 


In painting or otherwise coloring the walls of any work- 
room, this question naturally arises: What color reflects the 
most and what the least light? Here are the data, based on 
recent experiments in Germany. Dark blue reflects 614 per 
cent of the light falling upon it; dark green about 10 per cent; 
pale red a little more than 16 per cent; dark yellow, 20 per 
cent; pale blue, 30 per.cent; pale yellow, 40 per cent; pale 
green, 461% per cent; pale orange, nearly 55 per cent; pale 
white, 70 per cent. Glossiness and varnish increase the 
amount of light reflected.—Detroit-Fenestra. 
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THE CINCINNATI METHOD OF INDUSTRIAL 
EDUCATION—A FRIENDLY CRITICISM* 


By JAMES A. PRATT} 


The writer recently visited Cincinnati with the purpose of 
becoming acquainted with the work done there along the lines 
of industrial education. An opportunity was afforded to visit 
four very well equipped plants, attention at these visits being 
given solely to the mechanical engineering and machinist’s 
shop courses there provided in connection with studies at the 
Cincinnati University or the apprentice continuation school. 
In each case the writer made his purpose clearly known, and 
requested the privilege of talking with the students. 


The Course for the Students of Mechanical Engineering 


In order to obtain an idea of the practical shop knowledge 
assimilated by the students, a number of questions of the 
character indicated below were put to them, 


What is the advantage of the floating collet as used in 
small tool design? 


In assigning work to the boring mills, what general divi- 
sion would you make between that going to the horizontal mill 
and that going to the vertical? 


What factors would you consider in deciding whether a cast- 
ing should be made from a full pattern or swept up? 


Assuming that you were running a certain mixture, which 
had previously given satisfaction, in the cupola, and you unex- 
pectedly found your casting coming hard, what would be your 
line of procedure to determine the cause of the difficulty? 


These are questions which with proper shop teaching in 
engineering, students should be able to answer. Out of five 
men, however, but one was able to give passable answers to 
questions of this kind. This man was in the fifth year of 
the course, and yet, on certain phases of shop work, he could 
answer no questions, as many subjects had never been taken 
up at all. According to his own statement, this young man 
has never been asked, throughout the five years of his course, 
to make a shop report of any kind to a college authority. 

The work done by the engineering students in the shop is 
in no way different from that given to the ordinary mechanic. 
It is evident that great breadth of view and ability would 
result if a man studying to become an engineer could at the 
same time be trained to be a thorough mechanic in at least 
one of the trades, while he was given a fair degree of 
familiarity with all the other trades bearing on his profes- 
sion. Such a plan, however, could not be carried into effect 
in much less than seven years entirely devoted to understudy 
work, not including the three or four years of preparatory 
work required, and few persons are willing to spend this length 
of time in training, especially as it is not absolutely necessary 
for the engineer to be a skilled mechanic. 

Since, therefore, some details of the shop work must be 
dropped from the course of training, which should these be? 
Logically it would appear that those details which develop 
dexterity to a greater degree than they impart knowledge of 
tools and processes, could be eliminated with the least danger. 
What the student requires most, in order to tell in the future 
when a man, or a gang of men, is working efficiently, is to 
understand the purpose and efficient operation of various 
machines. Outside of this the shop work of the engineering 
student should have in view the development of his ability 
to solve engineering shop problems, rather than to train him 
to be a skilled mechanic. However, the writer was told by 
a person in authority at one of the shops visited that no 
attempt was made to give the engineering students any other 
» Class of work than was given a boy who was learning a trade. 

The manufacturer is surely not to blame for this condition. 
He is not running an educational institution, and his position 
was presented clearly by the statement of one manufacturer 
who said that the manufacturers were glad to have the boys 
get anything that they could out of the scheme, but no special 
shop arrangement would be permitted for the benefit of the 
engineering students. From a business point of view this 
position is not open to criticism, nor can those in charge of 
the plants be expected to act otherwise. There is, however, 
a reason for discussion when the claim is made by educators, 


_* For previous articles on the Cincinnati plan of industrial educa- 
tion, see “Industrial Education—The Cincinnati Plan,’’ November, 
1909, and “Cooperative Industrial Education,” October, 1908. 

j Director of Williamson Free School P. O., Delaware Co., Pa. 
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that the scheme, as worked out, is a full and satisfactory sub- 
stitute for proper college shop training. Such a claim is made 
by those responsible for this method of training in Cincin- 
nati. It is admitted by the writer that there is a great deal 
of college shop work which does not give the student any 


better view of actual shop work, nor perhaps as good, as that 


obtained by the Cincinnati students, but such conditions exist 
only because of incompetence or indifference on the part of 
the educators, and this neglect cannot be excused. In any 
event, the training as obtained by the students in Cincinnati— 
so far as the work was shown to the writer—does not give a 
sufficiently broad training, because the student must do the 
work wanted in the plant regardless of whether it benefits 
him or not, and, further, some of the plants do not maintain 
all the departments in which training is usually considered 
essential to the engineer. 


The Coordinator 


In visiting the plants it was expected that the coordinator 
would be met with and an opportunity afforded to talk over 
this matter with him. The writer had expected that he made 
frequent calls on the boys while at work. In the first shop 
visited, however, a man having such duties as ascribed to 
the coordinator was not known, and the most precise state- 
ment obtainable was that a man came around once in awhile, 
and if a student was kept too long on one job he tried to get 
him changed. The students interviewed said that there was 
no connection between the work in the shop and the studies 
in the college. In theory the coordinator may be clearly defined 
and his purpose fixed, but as far as ascertainable, the practical 
results of his work are not effective, since he has no authority 
over the students or their work in the shop. It is, therefore, 
open to question whether the cooperative plan is an efficient 
substitute for proper college shop work, especially since even 
under the best conditions there is much that is necessary for 
an efficient training which is not presented. 


In three of the four plants visited, it was stated that the 


students, under the cooperative system, were not to work ex- 
cept in the machine shop, no pattern shop, foundry nor forge 
shop training having been arranged for. The reason for this 
was that these plants did not have such departments, work 
of this character being done for them by outside firms. In 
another case an engineering student stated that upon authori- 
tative advice he was omitting training in the pattern shop and 
foundry, because these branches were unnecessary as a part 
of a mechanical engineer’s course. 
Apprenticing Engineers ~ 

Literally, an attempt is made in Cincinnati to apply the 
apprenticeship method of teaching engineering. This plan 
would be satisfactory if the shop work were supervised in 
such a way that the student covered the proper field in a cor- 
rect manner, and providing only a small number of students 
were to be handled. As soon as a large number are placed 
under such a plan, the training is likely to be insufficient, 
because there is not enough of the proper kind of work in any 
one plant to meet the student’s needs. The point where there 
is a surplus of students to permit proper training has evi- 
dently been reached in Cincinnati, if it be true, as it is stated, 
that there are two courses available to students, one under 
which he can agree to a contract at a certain wage rate, ac- 
cording to which contract the company must place him in all 
of its departments, and one under a later form of contract 
where there is no agreement on the part of the employer to 
afford experience to a student in more than one department 
of a shop; but in this case a higher wage scale is offered. The 
writer did not see the latter contract, but was told that such 
a course was taken by many. This method permits of the 
entry of a larger number of students to the course, but it does 
not give them an efficient training. 

There are certain excellent features of the engineering shop 
work as practiced in Cincinnati, one of which is the associa- 
tion with the workmen; but the most important feature of 
all—that the training of the student should be carried on 


without curtailment until the requirements of the course are 


met with in full—is being neglected. There is no department 
of a technical school which may be used so effectively as 
the shop in developing executive ability, provided the shop 
course is properly managed; and the factor of the development 
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of executive ability should be kept well in mind by all who 
are training young engineers. Yet this feature is entirely 
lacking in the method applied in Cincinnati. 


Summary 
Summing up the points in favor of the Cincinnati plan and 
the points that are against. it, we find the following favorable 
conditions embodied in the method. 


1. The student has an opportunity to see a shop arranged 
for commercial production. During noon hours and, perhaps, 
at other times when not engaged, he may go about, ask ques- 
tions, and observe for himself, thus gathering much valuable 
information. 

2. The student has an opportunity to see modern tools 
installed and running in an efficient manner, and observe the 
operation of all classes of shop devices. 

8. He gets used to factory routine. 

4. He learns his place as a factor in the productive plan, 
and finishes his college course with a balanced estimate of 
his knowledge and usefulness. 

5. He develops dexterity. ; 

The unfavorable points, as the writer sees them, are as 
follows: 

1. The student does not obtain a full understanding of the 
- possibilities and the wide application of any one tool. 

2. The ability to discriminate between methods of produc- 
tion, and their bearing upon economy, is not developed. 

3. The underlying reasons for using jigs and fixtures and 
similar labor-saving devices are not made thoroughly clear. 

4. There is a lack of general familiarity with elementary 
shop processes with which the engineer must necessarily come 
in contact. 

5. The student cannot be placed to advantage in the various 
shops by the college authorities who are responsible for his 
training. 

6. His executive capacities are not developed. 

7. ‘Necessary branches of the work are dropped from the 
course at will. 

8. The trend is toward training a mechanic for the shop 
rather than an engineer. P 

9. There is insufficient supervision of the shop work by 
the college authorities, or else the supervision is ineffective. 

10. A large number of students do not get the proper train- 
ing and the opportunities which may be available are for a few. 

11. The feature of alternating between shop and school 
(the Cincinnati system being based upon the plan of the 
student working one week in the shop and then the next week 
in the college, and so on) is detrimental to the student’s work 
in both branches, because of the frequent extended interrup- 
tions, first in one department and then in the other. 


The Trade Course 

The previous discussion has dealt with the engineering work 
only, no thought having been given to the training of me- 
chanics, as the method of teaching for the two classes should 
be entirely different. Boys learning a trade have four hours a 
week off to go to school, and are paid apprentice wages for 
this time. In the apprentice school the problems given are 
related to the shop. The writer did not have an opportunity 
to see a class in session, but talked with some of the boys, 
and apparently this work consists of a series of shop talks 
with related problems. The subject matter of these shop 
talks appears to be good, though limited in its scope. They 
are delivered by persons who know their business, which by 
the way, is a very important feature. The apprentice classes 
meet in a separate school building devoted to this work alone. 
This school feature, however, is the only feature which is in 
any way different from the apprentice course available almost 
anywhere in the country to a boy who enters a machine shop. 

One must not regard shop talks and the solution of problems 
as the whole of trade teaching. They are important and neces- 
sary adjuncts, but the real teaching of the trade is done on 
the shop floor by a man who makes it his business to see 
that the apprentice understands what he is doing; at the same 
time he is given such a range of experience that he may 
enter any shop as an all-around man. This involves the 
ability to operate all the principal machine tools, as well as 
familiarity with floor work; as principal machine tools are 
classed the lathe, planer, shaper, slotter, milling machine, 
boring mill, and grinding machine. 

Now it depends on the position which one takes relative to 
trade teaching, whether the manufacturer is morally respon- 
sible for teaching a trade such as outlined above or not. If 
no claim is made to public attention or funds, any manufac- 
turer may give any kind of training that a boy is willing to 
accept, or may be compelled by force of circumstances to accept, 
and there is no fault to find. The manufacturer has a right 
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to make the apprenticeship he offers meet his own require- 
ments for the benefit of his plant, ’and take care that the work- 
ing personnel may not become depleted. This is what the men 
in charge of the shops in Cincinnati claimed to be doing and 
nothing more. No person in authority with whom the writer 
talked claimed to be training all-around men. “Three branches 
is all we give, at most,” someone said, “and all the boys do 
not get these.” One man in charge at one of the shops stated 
very clearly that there was no claim towards doing anything 
in this matter of trade training that is not done in almost 
every community, except that in the continuation school an 
effort was made to give the boy a proper view of his trade. 
While thus the writer was not given any erroneous impres- 
sion of the nature of the training afforded boys under the 
Cincinnati arrangement by those in charge of the shops, yet 
is it claimed by the educational authorities in presenting the 
cooperative plan of work in Cincinnati that the boy has an 
excellent chance to learn a trade, and this is the one point 
where the system is open to criticism—when it is claimed 
before the public that a course based on the needs of the 
apprentice is offered, and that his needs are the prime con- 
sideration. Persons connected with the school work in Cin- 
cinnati, however, have no control over the shop work and no 
assurance that the boy shall apply any of the matter taught 
at school in practice. In fact, the school work seems to be 
merely a scheme to keep the boy interested in what he is doing 
in the shop, in a vague way, rather than having direct appli- 


‘cation to his work. No one on the shop floor gives the appren- 


tice any special attention. The instruction he gets is mere 
chance, and is not a certainty for every boy. 

Therefore, in view of the fact that, at best, but a limited 
course is offered, and that even such a course is frequently 
curtailed, it hardly appears that the cooperative plan is a good 
way to teach a trade, nor even a desirable way in view of the 
fact that there are better ways open at a low cost to any 
community. This way is the trade school pure and simple. 
Worcester, Bridgeport, and New Britain, as well as some other 
communities have tried this method and seem to be satisfied 
with it. To say that such a school is too expensive is to 
admit that one does not understand the operation of a plant 
on a business basis, because all the trades taught at a school 
can be made to contribute to its support in the making of its 
own equipment. 

This article should not appear without an acknowledgment 
of the courtesies extended the writer at the various plants, 
and an appreciation of the frank and open way in which each 
of those in authority at these plants answered all questions 
and assisted in the obtaining of the required information. 

* * * 


When steel balls are used for burnishing small metal arti- 
cles by tumbling, it is important that a liberal amount of 
steel balls be used. There is a strong tendency, particularly 
among the smaller manufacturers, to attempt to economize 
on ithe balls and use too few. The result is, according to 
the Brass World, that not only is it difficult to obtain a good 
burnished surface on the goods in a reasonable time, but some- 
times the appearance of the articles is such that the manu- 
facturer will condemn the ball burnishling- process. If too 
small a quantity of balls is used, they do not come in contact 
with the surface of the work being burnished as often as is 
necessary, and hence the process is slower than it would 
otherwise be. Also, if a small quantity of balls is used, the 
surfaces of the articles being burnished come in.contact with 
one another instead of with the balls, and abrasion takes place 
instead of burnishing. In establishments doing some excel- 
lent work iby the use of steel balls it is customary to use about 
twice the quantity of steel balls as compared with the quan- 
tity of the work in the barrel. 

* * * 


When the New York, New Haven & Hartford railroad shall 
have completed the electrification of its lines all the way to 
New Haven, as recently decided upon, it will have a mileage 
of about 150 miles under electric operation, or a trackage of 
about 600 miles. It is expected that these lines will be electri- 
fied before the end of 1913. ‘This electrification marks the 
greatest undertaking along these lines as yet definitely pro- 
posed. 
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IMPROVED DESIGN OF HYDRAULIC 
ACCUMULATOR 


By ALEX. W. BEGGS* 


In the December number of Macwinery an illustrated de- 
scription on designing a hydraulic accumulator appeared. 
The writer has no fault to find with this article, or the cal- 
culations as given for the design presented, but he takes ex- 
ception to the design or type itself. Thé design shown is con- 
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Fig. 1. Improved Design of Hydraulic Accumulator 


sidered out of date, being what one might call “upside down.” 
Furthermore, the author of the article states that it 
is better to make the plunger small in diameter and the stroke 
long, thus saving in the number and size of cast-iron weights 
required. The latter statement is, of course, correct, but it 
makes a more costly machine to build. Castings 23 feet long 
are difficult to make in the foundry,,and‘to handle in the 
machine shop, and few shops have lathes that will take cast- 


* Address: 18 N. Harrison Ave., Bellevue, Pa. 
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ings of that length. In addition, there is the guide frame to 
build and to fasten to the building, and the overhead room re- 
quired. It is also troublesome for the man who has to crawl 
in under the accumulator to pack the gland on the plunger. 

If it is necessary to save on the cast-iron weights, a tank 
can be used which can be filled with any kind of cheap scrap. 
The accompanying. illustration shows a 24-inch accumulator 
for 600 pounds pressure, of which several have been built. 
It is self-contained, and as the packing of the gland is at . 
the top, it can be easily reached. It is the practice in some 
plants employing hydraulic power, to use about 600 pounds 
pressure for general work. If a higher pressure is required 
an intensifier is used. 

All the principal points of the design are indicated in 
the illustration, and it is not necessary to elaborate on them. 
One point in the design may, however, be worth while calling 
attention to. As will be seen in the engraving Fig. 2, the 
plunger is provided with four lugs, 9 inches wide, on the lower 
end. Four similar lugs are also provided on the inside of the 
upper end of the cylinder. If the plunger is placed in the 


cylinder and then given one-eighth of a turn, this will bring 
the lugs exactly in line with each other, and when the plunger 
is extended to its full stroke, the lugs will come in contact 
with each other and prevent further movement of the plunger. 
The plunger is prevented from turning back by a 1%4-inch bolt 
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{t Fig. 2. End Views of Cylinder and Plunger, and Sections of Upper End 
of Cylinder and Lower End of Plunger, showing Safety:Lugs ny 


at the upper end, which passes through both the yoke and 
plunger. The yoke is prevented from turning by the flanged 
guide wheels on the bottom of the tank. 

* * *k 


BRITISH STANDARD DEFINITIONS OF YIELD 
POINT AND ELASTIC LIMIT 


The Engineering Standards main committee has agreed upon 
the following definitions for yield point and elastic limit. The 
elastic limit is the point at which the extensions cease to be 
proportional to the loads. In a stress-strain diagram plotted 
to a large scale it is the point where the diagram ceases to be 
a straight line and becomes curved. The elastic limit can only 
be determined by the skillful use of very delicate instruments 
and by the measurement of the extensions for small succes- 
sive increments of load. It is impossible to determine it in 
ordinary commercial testing. 

The yield point is the point where the extension of the bar 
increases without increase of load. Practically, the yield point 
is the load per square inch at which a distinctly visible in- 
crease occurs in the distance between gage points on the test 
piece, observed by using dividers; or at which, when the load 
is increased at a moderately fast rate there is a distinct drop 
of the testing machine lever, or, in hydraulic machines, of 
the gage finger. A steel test piece at the yield point shows 
rapidly a large increase of extension, amounting to more than 
one two-hundredth of the gage length. The point is strongly 
marked in a stress-strain diagram. © 
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SHOP PROBLEMS INVOLVING GEAR AND 
PULLEY SPEEDS* 


By J. H. CARVER} 


In the following article are given a number of problems 
involving gear and pulley speeds. The problems are of a 
type likely to occur in ordinary shop practice, and their solu- 
tions are submitted with the hope that they will be of interest 
and value to those who may meet with similar instances, 
where the methods here given might be employed. 

In the first place, assume that we have two gears with fixed 
center distance and a given ratio, which are to be replaced 
by two gears of a different ratio. Let R be this new ratio; 


OLD MOTOR 
PINION 


Figs. 1 and 2. Problems in Gear Ratios 


and let the sum of the number of teeth in both the new and the 
old gears be N-+n=S, where 

N=the number of teeth in the large new gear, 

nm—=the number of teeth in the small new gear. 

R and S are known, and WN and n are to be found. But, as 
R=n—WN, we have NR=n, or NR—n= 0. Wehave also 
N+n=S. Adding these two equations we have: 


S 
NR+N=S, or N=—— (1) 
R+1 
From R=n-— N, we have n—WNR. (2) 


These formulas determine the number of teeth in the two 
new gears, which are of a different ratio but have the same 
center distance as the old gears. 

As an example, assume that we have two gears on fixed 
studs, each having 60 teeth, and that these gears are to be 
replaced by two having a ratio of 4:11. Then, from the 
equations just given we have: 


8 120 120 X 11 
v= i == o5,/teeth. 
Hr 1 (4-11) -- 15 


4 
N—=NR=88 KX —= 82 teeth. 
11 


In the arrangement of gearing shown in Fig. 1, shaft A is 


30 DIA. 
101 RP. M. 


1 
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Fig, 3. Speed Reduction obtained by Gearing and Belting in Combination 


turned by a worm- and spur-gear train. It is required to 
revolve shaft A' thirty per cent faster by replacing the 40- 


* For a treatise dealing more completely with the principles in- 
volved in the problems resented in the resent article, see 
MACHINERY’s Reference Books No. 18, “Shop Arithmetic for the Ma- 
chinist,” and No. 52, “Advanced Shop Arithmetic for the Machinist.” 

+ Address: 761 Eastern Ave., Schenectady, N. Y. 
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and 90-tooth gears by other gears of proper ratio and suitable 
for the fixed center distance. 


/ 40 40 380 40) 52 
Old gear ratio= —. New gear ratio= —+ | — x —] = — 
90 90 100 =90 90 
S 130 
Hence, N = =—— = SOLO 
R+1 (52+90) +1 

or say 82 teeth, which is the nearest whole number. Further 

52 p 

N=NR = 82 X —= 48, approximately. 
90 


Hence, two gears of 82 and 48 teeth, respectively, making 
S =130 teeth, as it should be, will give an increase of speed 
to shaft A of practically 30 per cent. 

It is sometimes desired to change the size of the motor 
because of the increased duty of a motor-driven machine, For 
example, a 30-inch engine lathe is provided with a 2% horse- 
power variable speed motor running at 700-1400 R.P.M., and 
it is desired to replace it with a 5 horsepower motor running at 
500-1500 R.P.M. The speeds of the lathe spindle must cover 
at least the same range as before. The arrangement of the 
gears near the motor is shown in Fig. 2. The only change 
necessary would be in the motor pinion. The number of 
teeth N in this pinion is found from the proportion: 

N 650 15 & 650 
SS — PAO Nes 
15 500 500 

The value 650 is used.in place of 700 because both slower 
and faster new speeds can thereby be provided for. 

It often happens when belting from the motor to the pulley 
on a motor-driven machine, that the desired slow speed can- 
not be obtained by belting directly to the regular motor 


= 20 teeth, approximately. 
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Fig. 4. A Simple Problem in Gear Ratios 


pulley. In this case the motor may be geared as illustrated 
in Fig. 3. A bracket carrying a shaft is mounted on the motor 
frame. This shaft has a gear on one end meshing with a 


pinion on the motor shaft, and a driving pulley on the oppo- 
site end to which the pulley on the machine to be driven is 
belted. 

A punch-press, for example, has a balance wheel 30 inches 
in diameter, as indicated in Fig. 3, and is driven by a two- 
horsepower constant-speed motor running at 1175 R.P.M. The 
required speed of the balance wheel is 100 revolutions. It 
will be found that by the arrangement shown a speed of 

1175 x 27x 6 


= On eeky. bs Vl. 

63 X 380 
will be obtained, which is near enough for practical require- 
ments. 

An inclined hydraulic press, whose back yoke is mounted 
on wheels and designed to:be moved by an individual motor 
at a speed of 16 feet per minute, is arranged in the manner 
indicated in Fig. 4. A two-horsepower constant-speed motor 
is used, running at a speed of 1175 R.P.M. The wheels on 
which the yoke is mounted are 12 inches in diameter, or 3.14 
feet in circumference... Hence, the number of revolutions 
16 


necessary for a speed of 16 feet per minute equals ir 
14 


Further, the speed of the worm=64 *5.1—= 
Assume that we choose a 20-tooth gear on the 
How many teeth should the gear on the worm- 
Denoting the 


revolutions, 
326.4 R.P.M. 
motor shaft. 
shaft, meshing with this 20-tooth gear, have? 
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number of teeth to be found by 7, we find this number as 
follows: 

20 X 1175 
= = 72 teeth. 


326.4 


PLAN OF GEARS 
IN HEAD 


MOTOR 


= PINION 


32 TEETH 
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Fig. 5. Drive of a Six-spindle Drill Press 
In Fig. 5 is shown a diagram of gears and pulleys used on 
a six-spindle multiple drill. A 382-tooth pinion on the motor 
meshes with a 96-tooth gear, as shown, A five-horsepower 
motor, 500-1500 R.P.M., was used. The drill speeds neces- 
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shown dotted are enclosed, and it is difficult to measure their 

diameters so as to determine the proper size for the motor 

pulley. By turning the emery wheel spindle, however, it can 

be found that eleven turns of the emery wheel correspond to 

three turns of the 10-inch pulley belted to the motor pulley. 
3 X 2100 


Hence, the speed of the 10-inch pulley equals = dite 


R.P.M., and the size of the required motor pulley will be. 


10 x 5738 
———— = 3 inches, approximately. 

1950 : 

When changing the style of drive on a machine tool from 
belt to motor drive, it often happens that a cone pulley must 
be belted to the motor pulley. In the case of many lathes, 
profiling machines, drill presses, shapers, slotters, milling ma- 
chines and special tools, ithe ratio of the speeds obtainable 
through the cone pulley may run from 8 to 1, according to 
whether the belt is on the smallest or largest step of the 
pulley. In such a case a 3 to 1 variable speed motor with the 
proper diameter of pulley to give the desired slow speed when 
belted to the large step of the cone will also. give the corre- 
sponding high speed. As an example, assume that a turret 
lathe runs at 250 R.P.M. with the belt on the largest step, 
and at 500 R.P.M. with the belt on the smallest step, as indi- 
cated in Fig. 8. This lathe is to be belted directly from the 
motor pulley to the largest cone step. A 3-inch motor pulley 
gives a greater speed range than the old speeds, when using 
a 14-horsepower motor running at 600-1800 R.P.M. 

In the case of higher ratios of machine cone pulleys, where 
the motors obtainable do not cover the desired speeds, a two- 
step motor pulley will meet the requirements. For example, 


346” DIA, 


FLOOR LINE 
Fig. 10 
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Figs. 6 to 10. Miscellaneous Examples of Belt Drives 


sary were 90-270 R.P.M. The number of teeth in the motor 
pinion was found as follows: 
96 X 14x 42 x 90 


= 32 teeth, approximately. 
6 X 54 X 500 


A three-spindle sensitive drill was to be equipped with a 
%4-horsepower variable speed motor, running at 600-1800 
R.P.M. It has been found that 4, horsepower per spindle is 
ample for driving sensitive drills. In the old belt-drive ar- 
rangement, the drive was to a 12-inch pulley, driving the cone- 
shaft at 420 R.P.M., as indicated in Fig. 6. The motor is 
belted to the same pulley, as shown. The diameter of the 
pulley on the motor is found as follows: 


12 x 200 
= 4 inches diameter. 


600 


The value -200 is used instead of 420 in order to give a 
slower speed for the lowest motor speed than that obtainable 
by the belting arrangement. The average motor speed will 
then give the required speed to the cone shaft. 

A grinder using an 8-inch emery wheel is to be driven as 
shown in Fig. 7, by a %4-horsepower motor running at 1950 
R.P.M. The emery wheel is run at 2100 R.P.M. The pulleys 


a speed lathe, the cone of which together with the two-step 
cone of the motor is shown in Fig. 9, is driven by a 14-horse- 
power motor running at 600-1800 R.P.M. The lathe origin- 
ally ran at 200-1500 R.P.M. With the motor pulley shown 
the speeds are 270-810 
R.P.M. with the belt on 
the large step of the lathe 
pulley, and 500-1500 
R.P.M. with the belt on 
the next smaller step. 

A drill press was belted 
in the manner shown in 
Fig. 10. The 12-inch tight 
and loose pulleys shown 
were to be removed and 
replaced by a motor with 
pulley. The pulleys ran 
at 400 R.P.M. The motor 
was 1 horsepower, run- 
ning at 1350 R.P.M. The 
peripheral speeds of the 12-inch pulley and the required 
motor pulley must be the same, if the drill press speed 
is to remain unchanged. Therefore, when the speed is 
increased, the diameter will be proportionately decreased, and 
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hence, the diameter D of the required motor pulley will be 
found as follows: 


D 400 12 x 400 
SS 1D ey 


a OF 
12 1850 1350 
or, say, 3% inches, which is near enough for all practical 
purposes, 

Fig. 11 shows a diagrammatical view of a punch press ar- 
rangement, the balance wheel being driven by a 14-horsepower 
motor running at 1350 R.P.M. The motor pinion has 20 teeth 
meshing with teeth in the balance wheel. The wheel runs 
at 96 R.P.M. It is desired to change to a 2-horsepower motor 
running at 1175 R.P.M., and at the same time increase the 
speed of the balance wheel to 110 R.P.M. The balance wheel 
is enclosed, making it difficult to measure or count the num- 
ber of its teeth. By the calculations in the following, the 


Sma 


Fig. 1. 
necessary number of teeth in the new motor pinion is deter- 
mined without reference to the balance wheel. If N is the 
number of teeth required, then 

IN. 121350 
— = ——, or N= 23 teeth, approximately 
yA ali 7/35 
if 96 turns per minute, only, were required; but when 110 
R.P.M. are required, we would have: 
N 110 


——=——,, or N= 26 teeth. 
23 96 


* * * 


An electrically operated blueprinting machine, used for 
making the blueprints for the municipal departments of St. 
Louis, Mo., produced 15,900 blueprints last year. According 
to the Engineering Record, the cost per square foot, including 
labor, material, and depreciation of the machine, was 1.5 
cent for blueprints, 3.4 cents for brown-prints, 5.4 cents for 
black-prints, and 6.4 cents for blue-cloth-prints. 
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AUTOMATIC DIE-CASTING MACHINES* 


By HE. F. LAKE} 


Nearly all die-casting machines in use at the present time 
are operated by hand, that is, a number of levers are pulled 
back and forth to perform the different operations of closing 
the mold, moving the plunger to force the metal into the 
mold, cutting off the sprue, opening the mold, and ejecting 
the castings. Nearly all of these machines require two men 
to operate them, and in some cases it requires five men to 
operate two machines. With these hand-operated machines 
a large quantity of castings can be manufactured in a day, 
and many have not considered it necessary to design and build 
more expensive machines. Some manufacturers, however, 
have built completely automatic machines for their own use, 
in order to save the labor cost of the hand-operated machines. 


aft tl hepa be 
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First Automatic Die-casting Machine 


These automatic machines are very successful, and are pro- 
ducing die-castings at a very low cost. 

Automatic machines for casting type have been in use for 
more than sixty years, and these are, in reality, die-casting 
machines, although only used for the particular purpose of 
manufacturing type. Like all other die-casting machines, the 
automatics were devised from ideas and principles adopted in 
the type-casting machines, and are, in fact, largely improve- 
ments of these. The first attempt at applying such machines 
to the manufacture of castings, other than type, is shown in 
Fig. 1. This machine was patented by M. Dimock in 1875 
for the manufacture of sewing machine bobbins. By turning 
crank F, all movements were produced that were necessary 
for the casting of a bobbin and throwing it out of the machine. 
By putting a pulley in place of the crank, it could be belt- 
driven and thus made completely automatic. In this machine, 

* See MACHINERY, July, 1911, engineering edition, ‘‘The Design of 
Die-casting Machines—Alloys for Pressure Castings,’’ and also the 


previous articles there referred to. 
+ Address: 184 Ave. B., corner 47th St., Bayonne, N. J. 
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A is the furnace and B the melting pot located over the fur- 
nace, in which the metal is melted and held, ready for cast- 
ing; C is the: upper end of the pump or plunger that forces 
the metal into the mold. This plunger is raised and lowered 
by levers D, which in turn are moved by cam # located on the 
driving shaft, which passes through the machine from crank 
F to the flywheel G@ The mold and the apparatus for open- 
ing and closing it and ejecting the casting are located on a 
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Fig. 2. Die-mold and the Bobbin cast 


framework just above this shaft. The die-mold receives its 
metal from a nozzle in the side of the melting pot. 

The cross-section of the die-mold, with shank H on which 
it is pivoted, is shown enlarged in Fig. 2; the bobbin which 
is cast in it is shown above the mold. Shank dA fits into cross- 
head 7, and is, by means of this cross-head, pulled back from 
the spout so that it can be opened. The two halves of mold M 
are opened like an alligator’s jaw by turning bar J, which is 
long enough for this purpose and is located on the end of 
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not positive enough, and on later machines cams were added 
for this work. A sprue cutter, such as is now used, was not 
provided, and hence the sprue had to be broken off from each 
casting. These were about the only faults that could be found, 
and the principles here adopted were developed to a point 
that enabled automatic die-casting machines to cast pieces 
very intricate in shape. Movements were devised for pulling 
out pins, located. in. the die-molds, as well as other loose 
pieces that might form any size or shape of hole in the cast- 
ing. ; 
In 1902, Mr. C. H. Veeder. patented the machine shown in 
Fig. 3. On this he was granted patents on nineteen com- 
binations claims, but it will be seen that, although the machine 
is greatly improved in its design, the basic principles on 
which it operates are practically the same as those of the 
machine patented in 1875. The furnace is located at A, the 
melting pot at B, and the upper end of the plunger at C, as in 
the former machine. Lever D is operated by cam H and moves 
rod Q and lever R, which latter causes plunger S to travel up 
and down and squirt the molten metal into the die-mold. 
Another cam moves pivoted lever O, which is connected with 
the valve rod, and opens and closes valve 7 in identically 
the same manner as did the earlier machine; in fact, the 
shape of lever O is almost the same. This, however, is a 
design that has ‘been successfully used for years on type- 
casting machines and is difficult to improve upon. 
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Fig. 8. Modern Die-casting Machine 


shaft U that passes through shank H and carriage I. The cast 
bobbin is then thrown out and the mold closed, ready for 
another casting. The cross-head and mold are moved back 
and forth by lever K, one end of which is pivoted to the 
framé at the bottom of the machine, while the other end 
works in a slot in the cross-head. Lever K is operated by cam 
L which is located on the center of the main,shaft. When 
mold M is moved up to the nozzle of the machine, the tapered 
end at V enters a socket, thus holding the mold firmly closed. 
As soon as the mold assumes this position, a cam located on 
the main shaft at N operates hinged lever O, and this, in turn, 
moves lever P, which opens a valve that allows the molten 
metal to be injected into the die-mold. This valve operates 
in practically the same manner as valve T in Fig. 3 and valve L 
in Fig. 5, to be described later. In the meantime, plunger C 
has been raised to the top and as soon as the metal cut-off 
valve opens, the plunger is forced down and fills the mold 
with metal. 

While this machine was simple in design, it worked fairly 
well, and many castings were made with it. The springs 
which gave the levers their return motion, however, were 


The manner of parting the mold to remove the casting is 
altogether different. Instead of opening it like an alligator’s 
jaw, as in the earlier type of machine, a part of the mold is 
moved back, away from the machine, and the casting is thus 
allowed to fall out. The mechanism that opens and closes the 
mold is not shown in Fig. 3, but it is done with a very similar 
supporting frame and cross-head to that which draws the mold 
away from the nozzle in the Dimock machine in Fig. 1; but, 
instead of using rod U to turn bar J and thus open the mold, 
as in the Dimock machine, rod U is used to form a core in the 
casting and after the casting has been made, rod U is pulled 
back to free the casting from the mold. This machine has 
been used for several years, but has also been improved upon. 
It has been made entirely automatic by putting a pulley in 
place of the crank wheel. 

While in most automatic machines cams have been used to 
control nearly all of the movements, in others springs and 
gears have been used in combination with cams. Such a 
machine is shown in Fig. 4. In this a cam # is used to 
control the motion of the pump plunger and a large spring is 
used to hold the lever against this cam. The mold is moved | 
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up to the spout and away from it by a crank. on the end of 
the shaft that holds the cam. This shaft is driven by a gear 
N that meshes with a pinion LZ driven by a worm-wheel K 
and worm J; the worm, in turn, is driven by a pulley F and 
belt. A stationary cam is used to control the motion of a 
knife which cuts off the sprues and a brush that brushes off 
the knife. With the exception of the spring for holding the 
lever that operates the plunger against the cam, this machine 
works successfully. A spring in this location is liable to fail, 
owing to the plunger’s sticking in the cylinder, due to dross in 
the molten metal; no metal would then be forced into the 
mold. 4 

This machine was especially designed for casting electric 
storage battery grids, but can well be used for making many 
shapes of castings for machine parts. These grids are thin 
strips of metal, crossing each other at right angles, the strips 
being joined together at each intersection; they thus contain 
a number of square openings, and resemble wire netting, ex- 
cept that the strips are not round. As in the other die-casting 
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rod P and spring Q to crank R. Thus, while cam Z# is con- 
trolling the operation of plunger G, crank R is controlling 
the movements of. the mold. Mold M is thus brought up to 
the nozzle and held there while plunger G@ descends and 
squirts the metal into it. Plunger G@ is then raised for an- 
other stroke, while mold M is rocking back away from the 
nozzle. For the grid casting made in this machine many 
gates are used, and while the rocker is carrying the mold 
back to the end of its stroke, knife S travels across the face 
of the mold and cuts off the sprues. A brush then travels 
across the face of knife S and brushes off any chips that 
may have accumulated. These motions are controlled by cam 
U, which is bolted to the side of the frame. 

On many kinds of castings for machines or instruments, 
the shape is such that this knife and brush could not be 
used for the sprue cutter, but it is easy to take off this 
mechanism and attach others that would perform the neces- 
sary operations, and which might be even simpler in design. 
The distance through which rocker arm H travels can be 
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Fig. 4. Another Modern Type of Automatic Die-casting Machine 


machines, A is the furnace, B the melting pot over the fur- 
nace, © the plunger rod, and D the lever that operates the 
plunger. A roller attached to lever D rides on cam ZL, to 
guide the up and down motion of plunger G; spring J holds 
lever D against cam #H. It would doubtless be better to use 
another cam to perform the work of this spring and thus 
make the upward motion of the plunger as positive as is the 
downward motion. Cam £# is so shaped and timed in its 
motion as to cause the plunger G to move down only when 
the mold is closed tightly against the nozzle and ready to 
receive the metal. To reduce the air pressure in the mold 
against the plunger’s action and insure that all parts are 
filled with the incoming metal, an air pipe Y, with pump, is 
often connected to the mold. This automatically pumps out 
the air and creates a vacuum in the cavity of the mold that 
shapes the casting, just before the molten metal is injected 
into it by the plunger. 

The mold is operated by a mechanism that is as simple, 
positive and handy as that of any die-casting machine made. 
Mold M is located on rocker arm H, which is connected by 


adjusted by shortening or lengthening rod P by the nuts 
provided. The mold can thus always be kept tightly against 
the nozzle, and also go back far enough to eject any casting. 
When rocker arm H reaches the erd of its backward stroke, 
arm V strikes block W and this operates the mechanism that 
ejects the casting from the mold. To insure no jar; flat 
spring X is provided for rocker arm H to strike against. 

One of the most complete automatic die-casting machines 
built is shown in Fig. 5. This machine was patented by Mr. 
C. H. Veeder and is a vast improvement over the machine 
shown in Fig. 8. It is supplied with two melting pots and is 
completely automatic. All that the attendant has to do is to 
keep the secondary melting pot filled with metal and carry 
away the finished castings. With each casting that is made, 
the metal lowers in the melting pot and the secondary melting 
pot is used for the purpose of keeping the primary melting 
pot filled. In this machine the air is exhausted from the 
mold with an air pump before forcing the metal into it, thus 
insuring the filling of every crevice. The machine differs 
from nearly all other types in that it has provision for a 
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powerful, positive pressure for forcing the metal into the mold, 


in addition to the vacuum. Thus, the formation of gas bubbles” 


or air pockets in the cavity that forms the castings is over- 
come and deformed castings are not produced. The percentage 
of bad castings has, therefore, been reduced to a minimum. 

In this machine also, A is the furnace; B the melting pots; 
C the plunger; D the lever that moves the plunger up and 
down; # the cam that causes the movements of this lever; F 
the pulley that drives the machine; H the carriage that holds 
and operates the mold; and M the mold. 

A single shaft J, driven by pulley F, controls all the move- 
ments. Cams are located on the central portion of this shaft 
and cranks on the two ends to give the machine all of its 
movements. No gears are used. A double-action valve is 
used to control the injection of the metal into the mold, 
and to cut off the sprue. This valve is shown at ZL. Before 
plunger C starts moving downward, arm N is moved away 
‘from valve Z and the flow of metal due to the downward 
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This is a weak: point of the machine, as the pressure that 
forces the molten metal into the mold is exerted against this 
spring, unless a locking device is attached to the mold, and 
this requires additional mechanism. Another cam could more 
easily be used to close the mold and hold it against the pres- 
sure of plunger 0. While the mold is opening, bar S is mov- 
ing to the left through carriage H to eject the casting from 
the mold. The movement of bar S is controlled by a series 
of levers moved by cam 7. While the mold is closed, vacuum ~ 
tanks U are automatically connected with it and draw out 
all of the air. A vacuum is constantly maintained in these 
tanks by an air pump. 

With all of these movements properly timed, die castings 
are made as fast as the metal will solidify, and can be ejected 
from the mold without deforming the castings. Most die- 
casting machines do not apply as much pressure to the 
plunger, but depend on the suction created by the vacuum to 
draw the metal into the mold. This does not produce castings 
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Fig. 5. The Latest Type of Automatic Die-casting Machine 


motion of plunger O causes valve ZL to move to the left and 
close the opening between the passage in which this valve is 
located and the melting pot. Thus, all of the pressure exerted 
by the plunger is used to force the molten metal from this 
valve chamber into the mold. When the die-mold has been 
filled, arm WN pushes against valve ZL and causes it to close 
up the nozzle opening through which the metal flows into the 
die-mold, and, at the same time, valve LZ cuts off the sprue of 
the casting. Arm N is moved by lever O, which, in turn, de- 
Tives its motion from cam P. 

Carriage H, which holds the mold and controls its move- 
ments, is operated by a series of levers that are moved by 
two cams. Lever Q, with its connecting levers is moved by 
cam R, and this pulls carriage H to the right to open the 
die-mold as shown in the lower left-hand view of Fig. 5. By 
the action of cam R, lever Q afterwards moves carriage H 
to the left, thus closing the mold and holding it tightly 
against the nozzle while it is being filled with the casting 
metal. Spring J holds the roller of lever Q against cam R. 


with as fine and dense a grain as when a high pressure is 
applied, and they are more liable to have porous and spongy 
places. The high pressure, combined with the vacuum in the 
mold, also makes the casting correspond exactly to the contour 
of the cavity cut in the mold. One die-mold can be taken out 
and another, for a different casting, inserted in its place with 
very little labor. Thus the machine can be made to operate on 
several kinds of castings in a day’s run. 

These and other reasons make it one of the most economical 
machines built, as the cost of the castings has been reduced 
to litthe more than the cost of the metals for making the 
alloys, the gas that keeps the metal molten, interest on 
original investment, and the expense necessary to keep the 
machine in repair. Automatic type-casting machines cast one 
type at a time, at the rate of 240 per minute. This speed is 
largely due to the fact that cold water is forced ‘through a 
water-jacket that surrounds the type cavity in the mold; as 
many as 240 per hour would be a high figure for die-castings 
for machine or instrument parts, as these are nearly always 
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more intricate in design and have a larger volume of metal 
to be cooled. Many times, however, more than one casting 
can be made in a mold. When the mold is water-jacketed, and 
the machine completely automatic, the output of perfect cast- 
.ings will be many times that of hand-operated machines, and 
at a very low labor cost. 

The formation of coarse crystals is an inherent trait of all 
metals when they are slowly cooled from the: liquid state. 
This coarse crystallization is more pronounced in some metals 
than in others, and the alloys from which die-castings are 
made are composed of the metals that form the coarsest crys- 
tals, when so cooled. The most notable example of this crys- 
talline formation is antimony, while zinc is another metal that 
has a very flaky crystalline structure. This formation of 
coarse crystals can be overcome to a large extent if the metals 
are chilled and suddenly solidified from the molten s.ate, when 
casting them into shape. This is done in the machine shown 
in Fig. 5 by circulating a stream of cold water through a 
water jacket formed around the cavity in the mold that forms 
the casting. While the vacuum created in the cavity of the 
mold and the pressure used to force the metal in have a 
tendency to reduce the coarse grain and crystallization, the 
rapid cooling and solidification that is caused by the current 
of cold water still further aids in refining the grain. 

The action is similar to that which takes place when 
hardening steel. In this case, the grain is refined by heating 
cold metal to the desired temperature, and the fine grain is 
retained by instantly quenching in a liquid, and thus suddenly 
cooling the metal. If it were allowed to cool slowly, the grain 
erystals would return to the coarse size of the unheated 
' steel; or if heated to too high a temperature, a coarse grain 
would be formed that could only be refined by the pressure 
or hammering applied during forging operations. In the die- 
casting alloys, this fine grain is produced by melting, and the 
quicker it can be cooled down from the molten state, the finer 
will be the grain of the metal in the castings. It is not a 
difficult matter to surround the casting cavity in all die-molds 
with a water-jacket. This, of course, will not only give the 
metal a more dense, homogeneous grain, but will also solidify 
the castings much more quickly and enable many more castings 
to be made per hour than can be made in a machine where 
the mold is not water-jacketed. 


* *e * 


The manufacture of tungsten lamps has been a difficult and 
expensive matter because of the characteristics of tungsten. 
Up to a few months ago it was impossible to draw tungsten 
inte wire as the common ductile metals are drawn, but it 
had to be squirted while in the so-called ‘colloidal’ state to 
form the required filaments. The other elements mixed with 
the powdered tungsten had to be driven off by heat, thus leav- 
ing a very brittle wire, exceedingly difficult to mount in the 
lamp and easily broken by shock. Now, thanks to improved 
methods of treatment, it is possible to draw the pure metal 
into wire of great tenuity, diameters of 0.003 inch or less 
being readily produced. The metal is drawn through diamond 
dies into lengths of 600 or 700 feet and can be wound on 
spools without danger of breakage. The success of the re- 
search has made the tungsten lamp as practicable as the old 
carbon filament lamp which it is rapidly displacing because 
of its much greater efficiency. 


* * & 


- A reader suggests that the boss who refuses to help a man 
acquire knowledge of those things in*which he is weak for 
fear that he might get the boss’s job some day, is not up-to- 
date. The modern foreman strives to surround himself with 
intelligent men, realizing that the higher the grade of average 
intelligence of men, the better will he stand with his employ- 
ers. The intelligent foreman should cooperate in the training 
of an understudy who will be able at a moment’s notice to take 
charge of his department. The late R. T. Crane of Crane & 
Co., absolutely required that every Man occupying a responsible 
position have an alternate who knew all his duties and how 
to execute them. Did this mean that the foremen were likely 
to lose their jobs at any moment’s notice? No, on the other 
hand the tenure of position was much more secure there than 
in the common run of factories. 
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THE EVOLUTION AND PRESENT DEVEL- 
OPMENT OF THE TURBINE-PUMP*t 


At the present time the use of the turbine-pump has become 
so extended that it is difficult to find services to which it 
cannot be advantageously applied. It will no doubt, therefore, 
be a matter of interest to trace the evolution and development 
of machines of this design, and this, perhaps, cannot be better 
done than by considering in particular one type only. As a 
description of the commercial application of the steam-turbine 
is a history of the Parsons machine, so that of the turbine- 
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Fig. 1. Reynolds Turbine-pump, 1875 


pump can be adequately portrayed by an account of the evolu- 
tion of the Osborne Reynolds pump. 

Centrifugal pumps were in the past accepted by engineers 
as suitable appliances for easily and cheaply (as to first cost) 
raising water to low heads. It was not realized that they 
were capable of dealing with any but low heads; in fact, this 
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Fig, 2. Reynolds Pump, 1887 

view became a canon of ordinary engineering practice, creat- 
ing a tradition which took many years to remove. It is singu- 
lar that, though the water-turbine with its guide-vanes was 
a matter of common knowledge at the time, no attempt ap- 
pears to have been made to reverse its action with the pros- 
pect of obtaining a similar high efficiency and increase of 
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Fig. 3. Mather-Reynolds Pump, 1895 


head, for the purpose of raising water. There was, however, 
one exception in the invention of Prof. Osborne Reynolds’. It 
is the object of the present article to trace and discuss the 
development of this invention. 


* Abstract of paper by Dr. Edward Hopkinson and Mr. Alan FE. L. 
Chorlton, of Manchester, England, read before the Institution of 
Mechanical Engineers, January 19, 1912 

+ For additional informat: on on this. ‘and kindred subjects, see the 
following articles previously published in MACHINDRY : “Self-contained 
Turbine Pumping Engine,” April, 1910; ‘Turbine Pump Motor _Drive, 
and “Hlectric Drive of Turbine Pumps, ”” December, 1909, engineering 
edition ; ‘‘ Centrifugal Pumps,” June, 1909, engineering edition ; “Cen- 
trifugal Pumps,” February, 1909, engineering edition. See also the 
note published in connection with the last mentioned of these articles. 
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In 1875 Prof. Osborne Reynolds invented a turbine-pump of 
the series type, fitted with guide-vanes, as shown in Fig. 1. 
Comparison of this figure with illustrations following show 
how the essential features of his original proposition have 
been adopted in subsequent practice. In this pump the im- 
peller delivered its water to tangent guide-vanes, as shown, 
and the similarity to an inward-flow turbine of the Thomson 
type is noticeable, for, as in that machine, the mouths of the 


Fig. 4. 


Impeller and Guide-passages of Mather-Reynolds Pump 


gZuide-channels could be regulated to ‘raise the efficiency of the 


pump for smaller outputs, a device however seldom adopted in 


later practice. 

Nothing of any commercial value appears to have been done 
with the invention for many years; in fact, the first pump of 
which records and tests are available was constructed in 1887 
by the firm of Mather & Platt for the engineering laboratory 
of the Owens College, Manchester. This pump, shown in 
cross and longitudinal section in Fig. 2, had four impellers in 
series and gave at 1500 revolutions per minute a total head 
of 148 feet or 37 feet per chamber, The average efficiency 
recorded in the tests made by Prof. Reynolds was 58.5 per 
cent, a high result, in proportion to its small size, for a pump 
made twenty-five years ago. The readings were taken from a 
dynamometer fixed between the pump and the belt-pulley, and, 
as no method of damping the indicating finger seems to have 
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A in Fig. 2. In these passages the water was guided and pre- 
vented from rotating by radial vanes. The water on reaching 
the center passed into the eye of the second impeller, and so 
on until it was finally delivered at the pump outlet at the 
head pressure required. It will be observed that the impeller. 
was of the open type with radial vanes. 

The tests of Prof. Reynolds proved the capability of the 
pump to perform many duties, previously thought impossible 
by centrifugal pumps, and in 1893 the firm of Mather & Platt 
took up its commercial manufacture. The mechanical con- 
struction of a standard Mather-Reynolds pump as built in 1895 
is illustrated in longitudinal section in Fig. 3. The impeller 
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Fig. 5. Comparison between Guide-vanes in Pump of 1895 
and Modern Pump 


and guide-passages are also shown in Fig. 4. The pump con- 
sists of four chambers working in series. At one end, 
these are secured by bolts against the circular flange of a 
frame carrying the driving pulley or shaft coupling, this hav- 
ing the suction branch and entrance to the first chamber 
east with it. At the other end the delivery chamber forms 
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Fig. 6. Four-chamber High-lift Centrifugal Pump of Sulzer’s Design 


been employed, they may be liable to some error. Thus the 
maximum efficiency. obtained, viz., 70 per cent, appears open 
to some doubt. The guide-vanes, after leaving the wheel in 
a curve, reached the inner periphery of the outer shell of the 
chamber at an angle. The water having had its velocity of 
whirl converted into pressure-head in these passages, had 
then to pass sideways at right angles into radial-return pas- 
sages formed in the back portion of the chamber and marked 


the final cover, and has the delivery pipe cast on the upper 
part connecting to the annular space into which the last set 
of guide-passages deliver, and at this end a suitable stay is 
attached to support the pump from the floor. The chambers 
are secured to each other by bolts through external flanges, 
each chamber being recessed and spigoted so as to preserve 
the correct alignment of the whole. This forms an inexpensive 
design, and permits of accurate manufacture. .It allows of 
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chambers being added or subtracted for higher or lower heads. 
EBach chamber is distinct in itself, and has on one side the 
guide-vanes, receiving the discharge from the impeller, and on 
the other the return passage to the eye of the next impeller. 
This return passage is walled by a diaphragm integral with 
the casting. The water leaving the impeller, guided by the 
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Fig. '7. Modern Four-chamber Pump 


delivery vanes, passes to the next chamber and is there guided 
to the eye of the following impeller. 

In comparing such a pump with a modern one (see Fig. 5) 
it will be found that it is in the form of its impeller and its 
delivery-casing that the original Mather-Reynolds pump dif- 
fered most from the present design. The impeller, as shown 
in Fig. 4, is of the open type (not shrouded), with radial vanes, 
the roots of which are carried across the openings of the eye 
into the boss, necessitating the use of a modified form of 
Francis entrance. This form was probably adopted in order 
to secure sufficient strength to drive the vanes, necessitating 
their being carried through full width to the boss on the 


pump-shaft, and not starting level with the outer diameter of . 


the eye as now. The impeller was turned all over, and re- 
volved a close fit in its casing, which was turned to a corre- 


SS Hf q 
ry ZS 
DEZASE OWE 


= SS recesses 


SESS | DSS mez 
27, jE. . | 
Jeger NUE 
SS 


GEE 
e 

r k Y 
\ 


MACHINERY 


535 


that end-thrust did occur, and this caused the impellers to rub 
on the sides of their casings with consequent friction, the wear 
causing leakage and loss of efficiency, the varying conditions 
of which make the true comparison of various tests difficult. 
This, however, did not cause any serious trouble in practice 
on account of the large areas on which the end-thrust was 
taken, and the low head per chamber. 

Considering the guide-vanes, it will be seen that in the 1895 
pump these are shorter, or rather open out more quickly 
than in a modern pump. (See Fig. 5.) They are obviously 
less efficient if judged from the analogy of a Venturi tube, 
which must have a certain length if serious loss is not to be 
occasioned by converting velocity into pressure. 

A considerable number of pumps of the 1895 form were con- 
structed for installations in this country and abroad. Mean- 
while Messrs. Sulzer Bros., of Winterthur; had commenced 
the manufacture of multiple turbine-pumps about 1896, and 
had evolved various modifications in the Osborne Reynolds 
design, whereby both the efficiency and the lifting capacity 
were considerably improved. They had established in 1898 


Fig. 8. Impeller of Pump in Fig. 7 


an interesting and novel installation of these improved pumps 
at the Spanish mines of Horcajo, which attracted considerable 
attention. Two years later an agreement was concluded be- 
tween Messrs. Sulzer Bros. and Messrs. Mather & Platt, pro- 
viding for an interchange of future improvements. 

A four-chamber pump of the Sulzer design is shown in longi- 
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Fig. 9. Single-chamber High-lift Turbine-pump 


sponding form. This prevented leakage and loss of efficiency 
‘by the return of the water from the tip to the suction along 
‘the impeller sides. 

“In the 1895 pumps the speeds of the water through the im- 
peller and passages were comparatively low, and large areas 
were therefore necessary. Hach wheel being of the open type 
Was nearly balanced as to end-thrust in itself, and so with the 
moderate heads pumped against, troubles with lateral end- 
thrust were not experienced. There is no doubt, however, 


tudinal and cross sections in Fig. 6. Comparing this with the 
1895 design, three important differences are noticeable. Firstly, 
the body casting of the pump is constructed in one piece, with 
the intermediate pieces, guide-vanes, and impellers put in from 
one end. Secondly, the impellers are shrouded and have back- 
ward-curved vanes. Thirdly, the impellers are arranged back 
to back to compensate for the increased lateral end-pressure 
set up by the higher heads worked against. This arrangement 
of the impellers involved the use of somewhat tortuous pas- 
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sages in the pump to bring the discharge of the first impeller 
to the eye of the second, and so on. Moreover, these passages 
passing several joints increased the probability of internal 
leakage from one stage to another. The agreement between 
Sulzer Bros. and Mather & Platt came to an end by mutual 
consent in 1904, and after that date each firm further devel- 
oped their pumps on their own lines. 

Proceeding now to the discussion of later designs, a four- 
chamber pump is shown in longitudinal section in Fig. 7, its 
guide-vanes being shown in Fig. 5, to the left in the lower 
view, and its impeller in Fig. 8. It will be seen that construc- 
tionally this pump differs principally in that the extended suc- 
tion-end is shortened, and is similar to the delivery-end. 
This enables various classes of drives—motor, belt, or steam- 
turbine—to be better negotiated with a standard pattern. Suc- 
cessive chambers, instead of being secured to their neighbors 
by bolts and flanges, are held together by long bolts extend- 
ing the entire length of the pump body and held only at the 
two ends (suction and delivery). 

The impeller is of the shrouded type, having vanes bent 
well backwards and the guide-passages are longer and more 
correctly divergent, while the return-way to the eye of the 
next impeller is of a curved form and more in line and con- 
tinuous with the receptive ports, thus preventing the abrupt 
right-angle turn through the casing obtaining in the Reynolds 
pump. The losses in the Reynolds impeller through side fric- 
tion in its casing are obviated, and any leakage from the 
periphery back to the suction is prevented or greatly mini- 
mized by the outer circumference of the impeller eye running 
in neck bushes with a very small radial clearance, amounting 
to less than 0.005 inch. The importance of preventing this 
leakage is very great if high efficiency is to be secured. The 
impeller is turned all over on the outside, to reduce loss by 
skin friction, and with the same object it is usual to use as 
many wheels as the circumstances will otherwise allow. 

An interesting application of the turbine-pump for fire-pre- 
vention purposes, as fitted to petrol automobile fire engines, is 
shown in Fig. 9. The capacity varies usually from 350 to 
1000 gallons per minute, against a head of 250 to 300 feet. 
The pump has a single chamber and is designed to fit on the 
back part of the chassis of an automobile, and to be driven 
by an extended shaft from the engine. The regularity of the 
flow of water delivered renders the holding of the hose-jets 
much easier and the action of the turbine-pump allows the 
shutting off of any particular jet, or of all the jets, without 
any tendency to burst the hose-pipes, as may be the case with 
a reciprocating pump. Further, the pump is much lighter 
than a corresponding pump of reciprocating type, and takes 
up considerably less space. The difficulties incident to starting 
with a heavy suction can be met by the provision of a small 
auxiliary pump which exhausts the suction pipe, thus causing 
the water to fill the turbine-pump. As soon as the turbine- 
pump has developed its head pressure, the auxiliary pump can 
be put out of action, and the turbine-pump will continue to 
work with suction lifts up to at least 80 per cent-of the height 
of the barometric water column. 


* * & 


“PRESSURE OF COAL ON STORAGE BIN 
WALLS’—CORRECTION 


The formulas for the pressure of anthracite and bituminous 
coal given in the February number on page 432, engineering 
edition, second column, should read as follows: 

w xX 1.454 h? 
ee eT om tan? 31° 30’ for anthracite coal, and 

w X 1.574 h? 

————_——————- tan? 27° 30’ for bituminous coal in which 


2 
form they agree with the formula 


wh* 


Pi== tan? a 
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* * * 


The third and concluding installment of “The Forms of 
Lathe Beds,’ by Mr. Joseph G. Horner, will appear in the 
April number. 
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CLEVELAND GRADUATING MACHINE 


The halftone shows a simple and effective graduating ma- 
chine made by the Cleveland Machine Tool Works, Cleveland, 
Ohio, and used in the manufacture of the Cleveland horizontal 
boring machines, to graduate the collars of feed and adjusting 
screws. 

The machine comprises a work spindle (at the right in the 
illustration) driven by a worm and worm-wheel, the collar. 
to be graduated showing at D; and a slide at the left which 
is in two parts, consisting of the part F and the tool-slide 
proper on which the marking tool is mounted. Both slides 
work in the same guides. The slide F is worked by the hand 
lever at the top, and F' has an arm projecting downward loosely 
fitting the horizontal rod H on which are four collars. The 
outer collars limit the travel of the slide, and the position of 
the middle pair of collars determines the swing of the ratchet 
indexing lever on the end of the worm. 

The form of graduation most used is markings in groups 
of five, every fifth graduation being denoted by a longer line 
than those indicating the intermediate graduations. The 
means by which the variation in length of lines is effected 
constitute the chief novelty of the machine. 

The tool that cuts the lines is fixed just at the left of C 
in the tool-holder. In advance of the cutting tool at O is an 
adjustable hardened stop which limits the depth of the line. 
This stop is pressed against the collar to be graduated, by the 
flat spring seen above, so that any irregularities in the work 
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Cleveland Graduating Machine 


do not affect the depth of the line. As stated before, the tool- 
holder is mounted on a slide moving between the same guides 
as the slide F. It is connected to F by the link A which is 
slotted at the right end. Behind the link is a ratchet wheel 
B having every fifth tooth longer than the intermediate teeth. 
This wheel is mounted on the slide carrying the tool-holder, 
and is turned one tooth at each stroke of the operating handle 
by the pawl shown above it. The tool-slide is pushed to the 
right by a pin in F, concealed by A, which strikes the end of 
the ratchet teeth in B; and it is pulled to the left by the link 
A. The lost motion or dwell of the slide, due to the slotted 
link connection, operates the ratchet. The action is as follows: 

Suppose that the first four graduations are the short lines. 
Then the tool is pushed to the right for the minimum length 
of line. On the fifth stroke, however, the ratchet has turned 
so that the driving pin strikes on top of the long tooth, and 
thus the tool slide is pushed to the right an amount greater 
than the previous four strokes by the difference in height 
of the long and short ratchet teeth. 

Of course. the machine is not limited to a fixed order of 
graduations. Other graduations can be made by using ratchets 
to suit the required combination of long and short lines. 


* 8 & - 


The output. of steel from electric furnaces during 1910 
amounted to almost 112,000 tons in Germany, the United 
States and Austria-Hungary. There are at the present time 
in use, or being built, not less than 118 electric furnaces of 
all types. 
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THE NEW PLANT OF THE CINCINNATI 
MILLING MACHINE CoO.* 


Some years ago, when the Cincinnati Milling Machine Co.’s 
business had grown beyond the capacity of the old plant, 
Mr. Fred A. Geier, president of the company, conceived the 
idea of organizing a factory colony grouped about a central 
power plant. ‘Three other companies that were in need of 
better facilities joined at once in this project, and the outcome 
of the idea is the factory colony at Oakley, situated forty min- 
utes by trolley from the business center of Cincinnati. Seven 
plants are now located there. In the present article the new 
plant of the Cincinnati Milling Machine Co., as built in this 
location during the last three years, will be described. In 
many respects this plant is one of the most remarkable fac- 
tory buildings in the country. It is apparent to the observer 
that a great deal of thought has been expended to secure, as 
nearly as possible, ideal shop conditions with regard to me- 
chanical arrangement, light, heat, ventilation and sanitation. 
It is no exaggeration to call these works a model plant, con- 
structed and equipped for the highest efficiency. 


General Arrangement and Character of Plant 


A bird’s-eye view of the entire plant is shown in Fig. 1, 
while Fig. 2 shows an outline plan of the buildings, indicat- 
ing their relation to each other and to the railway tracks, 
etc. The total floor space of the whole plant is 275,000 square 
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floor also provides for that stability in the assembling and 
testing departments which is essential for satisfactory work- 
ing conditions. That part of the shop which is occupied by 
the planers has a floor 16 inches thick, to carry the weight 
of the smaller planers and the masses of heavy material in 
process of manufacture which are grouped about them. In 
preparing the ground for the concrete floors the sod was 
thoroughly removed and the surface was rolled with a 10-ton 
roller, after which it was leveled and rolled a second time. 
A covering of tar felt was then placed over the entire surface, 
and the concrete was placed directly on this covering. The 
reinforcement consists of 14-inch twisted bars laid at right 
angles with each other and spaced 12 inches apart, the bars 
being wired together at all intersections. This kind of floor 
proved so satisfactory during more than a year’s use in the 
first part of the building that it was adopted without hesita- 
tion for the addition recently completed. 

The three-story south front of the building is of reinforced 
concrete construction faced with brick. The first floor is a 
continuation of the one-story shop. The upper floors, each 
covering an area of 380 by 60 feet, provide quarters for the 
various offices and space for those departments which should 
preferably be separated from the main machine shop. Thus 
the third floor contains the general offices, and the engineering 
and clerical departments. This floor was selected for the 
offices because of the desirability of having them:on the floor 
highest above the ground level on account of being’ more quiet, 


Fig. 1. 


feet; the machine shop proper is 585 feet long, and the three- 
story building facing south has a length of 380 feet. A 
general idea of the size and arrangement of the machine 
shop may be obtained from the interior view Fig. 3. 

The first section of the machine shop was erected in 1909 
and 1910, and was operated in connection with the old plant 
until the three-story section was completed in the fall of 1911. 
The machine shop proper is a single-story brick and steel 
building, 16 feet high under the trusses, and 26 feet under 
the peak. A 60-foot section along the eastern side of the 
building is 21 feet under the trusses, and is traversed by 
5-ton traveling cranes. The roof is of concrete and steel, 
covered with Carey roofing. It is supported by hollow cast- 
iron columys of small diameter, thus avoiding that sense of 
obstruction which is sometimes present in shops using built- 
up steel columns. The hollow columns also serve as down- 
spouts. The roof trusses are provided with gusset plates to 
facilitate the placing of countershafts and crane-ways in 
either direction. 

The floor is of reinforced concrete, 8 inches thick, so that 
individual foundations for the machines, except in the case 
of the largest planers, are unnecessary. The heavy concrete 


* For descriptions of other of the new plants located in the Oakley 
factory colony, see MacHiNnpry, July, 1911, engineering edition, ‘“‘Cin- 
cinnati-Bickford Tool Co.’s Plant at Oakley, Cincinnati’; March, 
1911, engineering edition, “Interesting Tools and Methods of Cin- 
cinnati Shops—The Cincinnati Planer Co.’’; June, 1910, “The New 
Cincinnati Planer Plant,’ and “Opening of New Plant of Triumph 
Electric Co. and Triumph Ice Machine Co.” 


The New Plant of the Cincinnati Milling Machine Co., at Oakley, Cincinnati 


cleaner and better ventilated. Access to the office is by means 
of an elevator. The western end of the third floor contains 
an auditorium, having a seating capacity of 600 people, and 
is also provided with a kitchen and dining rooms. The floors 
of all the offices, as well as the floor in the main entrance to 
the building, are laid with ceramic tiling with a 6-inch sani- 
tary base of green tile. 

Immediately adjoining the engineering department on the 
east is the toolmaking department, this arrangement bring- 
ing the latter into close touch with the tool-designing depart- 
ment. In general, as indicated in Fig. 2, the principle of 
placing all related departments adjacent to each other has 
been adhered to, and this principle has been carried out in 
the offices to the same extent as in the manufacturing depart- 
ments. 

The second floor is devoted to stock-rooms for the finished 
parts, and also to the assembling of cutter grinders, and mill- 
ing machine attachments. This is the only manufacturing 
done outside of the main machine shop floor. One portion of 
the second floor was also especially set aside to provide a 
place where the dividing heads could be assembled, as experi- 
ence had shown that this precision work could be done more 
satisfactorily in an isolated department. 


The Shop Departments 


When the factory colony at Oakley was decided upon, the 
Cincinnati Milling Machine Co. retained seventeen acres for 
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foundry and machine shop purposes. The first building 
erected was the foundry, which is run as a separate organiza- 
tion known as the Modern Foundry Co., but owned by the 
stockholders of the Cincinnati Milling Machine Co. This 
foundry has a daily melting capacity of 30 tons of iron for 
machine-steel castings, all of which, including the largest 
milling machine column castings, are made on molding ma- 
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certain work which is never done on any machine except the 
one so equipped. There are also many special machines which 
have been designed and installed mainly to improve the qual- 
ity of the work. Some extremely large bar work is done on 
automatic machines, the largest automatics taking bars up to 
6°, inches in diameter. Individual motor drives are largely 
used, the motors being mounted directly on the machines, 
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Fig: 2. General Plan of New Plant 


chines. As shown, the foundry is located to the north of 
the machine shop, with which it is connected by an industrial 
track. A depressed railway siding connects with this indus- 
trial track over which all the raw materials enter the north 
end of the machine shop. z 

As indicated in Fig. 2, the various departments are located 
with relation to each other in accordance with the sequence 


In some cases, however, this arrangement has not been found 
desirable, and the motors are then mounted in the ceiling 
directly over the machines. 

Adjoining the automatic machines are the engine lathes, 
arranged in four rows, the two center rows being placed close 
together, back to back, with an ample aisle space between 
each of these and the outer rows. Next to the lathe depart- 


MACHINERY 


Fig. 3. General Interior View of Machine Shop 


of operations. Hence the automatic screw machines and tur- 
ret lathes are placed at the extreme north end, these machines 
performing the first operations on bar stock and on small 
castings, drop forgings, etc. On one side of these departments 
are racks upon which are stored all the bar steel adjacent to 
the machines. The machine equipment, in general, is highly 
specialized, and many machines are especially fitted up for 


ment is the grinding department, and adjacent to this are 
the thread milling and screw chasing machines. Here all 
short screw threads are milled, while long lead-screws are 
made on automatic thread chasing machines. Next to the 
thread millers are the gear cutters, the equipment including 
a Gleason bevel gear generator, and two special tooth-round- 
ing machines. The latter have been designed and built by the 
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company to meet its own special requirements. Special test- 
ing devices are provided, on which all gears are tested on 
fixed centers placed at the correct theoretical distance apart. 
The gears must show a proper bearing and must revolve 
freely without pinching or backlash when testing. The 20- 
degree pressure-angle form of tooth has been adopted because 
of its greater strength, and the cutters for each gear are espe- 


Fig. 4. A View in the Tool-room 


cially developed for the correct number of teeth for that gear. 
The cutters are made in pairs for the two gears that work 
together. Proper running clearances between the gears are 
provided in the completed machine by arranging their final 
center distances.a few thousandths inch farther apart than 
the theoretical distance. 


Tool-room—Inspection and Routing Department 


The tool-room, as indicated in Fig. 2, is located as nearly 
as possible in the central section of the main manufacturing 
department, and comprises a floor space, of 28 by 200 feet. 
A general view of this department is shown in Fig. 4. All 
jigs, tools, and fixtures, except some very large ones, are kept 
in this department, and may be withdrawn only on the presen- 
tation of workmen’s checks and a shop order, the latter show- 


Fig. 5. Inspection and Routing Department 


ing the part number and the operation for which the jig is 
wanted. A carefully planned system is used for taking care 
of the tools, and an arrangement is introduced which econ- 
omizes space and gives easy access to all the shelves on which 
the tools are stored. This tool-room is distinctly a storage 
and distributing room, no toolmaking or repairing being done 
here, except that all cutting tools are sharpened here immedi- 
ately upon their return from the manufacturing departments, 
and before being again placed on the shelves. Every tool, jig 
and fixture is inspected after having been used, and, if in 
need of repairs, is sent immediately to the toolmaking depart- 
ment. Because of the large size of this tool-room, there are 
three windows, one of which serves the drilling, fitting, and 
gear-cutting departments, one, the screw-cutting, grinding and 
engine lathe departments, and the third, the turret lathe, 
milling and planing departments. 

Immediately adjacent to the tool-room is the inspection de- 


MACHINERY 


539 


partment shown in Fig. 5. Here all the parts are inspected 
after each machining operation, the necessary gages, indi- 
cators, etc., being conveniently provided. All hardened gears, 
clutches and similar parts are tested with the scleroscope, 
definite standards of hardness having been determined upon 
for each part. The routing department is also located here. 
The large charts shown in the center of Fig. 5 contain a 
record of every piece passing through the shop, indicating 
which department it is in and, therefore, which operation is 
being performed on it, and also the date when each succeeding 
operation must be finished. In this way absolute control is 
kept over the movements of every individual piece and 
operation. 

After having passed the final inspection, the finished parts 
are delivered to the stock-room shown in Fig. 6, where they 
are placed on shelves and await withdrawal for assembling. 


Fig. 6. Stock-room for Finished Parts 


An accurate record of receipts, withdrawals, and balance on 
hand of each individual part is carefully kept on the bin-slips 
attached to each shelf, a number of which are shown in the 
illustration. As already mentioned, this stock-room occupies 
part of the second floor of the three-story building. It is 
located close to the elevator, which is immediately adjacent 
to the assembling department on the machine shop floor. 
The remainder of the second floor, as also mentioned, is de- 
voted to the assembling of cutter-grinders and milling machine 
attachments. This department is illustrated in Fig. 7. In 
this view are also shown some of the details of construction of 
the concrete building. The cast-iron-lined bolt-slots in the 


Fig. 7. Department for Assembling Cutter Grinders and Milling 
Machine Attachments 


bottoms of the girders for suspending the countershafts, and 
those at the tops of the columns for attaching crane runways, 
are of special interest. : 


Planing, Milling and Boring Departments 
All the large castings when entering the north end of the 
building are carried by the industrial track to the planing 
department, Fig. 8. The planers are all driven by individual 
motors. A number of them have 40-foot beds, the largest of 
them being the 72-inch by 72-inch by 40-foot planer, shown in 
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the background at the extreme right.’ The planers are all 
provided with a variable cutting stroke and a constant return 
stroke of 100 feet per minute. After leaving the planer de- 


partment, the castings pass on to the drilling, milling and 
boring departments, as required. 

A section of the milling department is shown in Fig. 9. 
The machines are grouped according to size and with regard 
to the nature of the work done on them. All of the larger 
machines are provided with individual motor drives and are 
A row of vertical milling 


located under the traveling cranes. 
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faces of the columns are first rough scraped, and then the 
columns are placed in a specially designed machine which 
bores the spindle hole and the supporting or over-arm hole 
simultaneously. This machine is shown in the center of the 
illustration. The boring bars are in a vertical position. They 
may be operated simultaneously or independently, and either 
for boring or facing. The correct distance between the holes 
and their parallelism is taken care of entirely by the guides 
of the boring bars. The guides for the outer bar are remoy-- 
able and are provided in proper sizes for each size of column. 
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Fig. 8. The Planing Department 


machines along the wall is served by jib cranes, and similarly 
a row of large horizontal machines placed on the other side 
of the main aisle are also served by jib cranes. The space 
between these machines is entirely clear and available for 
handling the work. The machines face the jib cranes to facili- 
tate swinging the large castings onto and off the machines. 


Fig. 9. Part of the Milling Machine Department 


The smaller machines are belt-driven and are arranged in two 
parallel rows, but in this case they are placed back to back 
instead of facing each other. The radial drills, which are 
chiefly employed on large castings handled by jib cranes, are 
shown in the center of Fig. 3, under the traveling cranes. 
The column boring department is shown in Rigi 10.) rhe 


The holding device on the bed of the machine locates the 
column central with the boring bars, which are connected 
with the driving spindles by a bayonet lock, facilitating quick 
and easy release, and providing sufficient play to allow the 
bars to revolve freely, regardless of the lack of alignment 
with the driving spindles. 


Fig. 10. Column Boring Department with Special Boring Machine 


An entire lot of columns of one size is bored without taking 
the bar out of the machine. When one column is finished, 
the bars are lowered out, of the way, and raised again, when 
the next column is in place, by means of compressed air. The 
bed of the machine is moved clear of the housing when chuck- 
ing the work, it also being operated by compressed air. There 
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are two sets of operating levers, and the operator is provided 
with an elevator, the framework of which is shown in the 
front of the machine, for changing his position readily. 

The chief consideration which led to the building of this 
machine was to obtain the highest possible accuracy rather 
than quantity of output. After the columns have been bored 
they are tested for accuracy by an inspector located in this 
department. The column in the foreground shows a testing 
instrument in place for examining the accuracy of the spindle 
holes with regard to their being at right angles with the 
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Fig. 11. Department for Assembling and Testing Feed and Drive Boxes 


eolumn face in both the vertical and horizontal direction. 
Further tests are made for parallelism, diameter, distance be- 
tween over-arm and spindle holes, etc. A record of these tests 
accompanies each column to the fitting department. This in- 
spection does not take the place of the final accuracy test to 
which the finished machine is afterwards subjected. 


Scraping and Assembling 
The large machine parts, such as columns, saddles, etc., next 
arrive at the scraping department shown in the foreground of 
Fig. 3. All the scraping is done to surface plates and master 
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Fig. 12. A Corner of the Department for Assembling Dividing Heads 


gages. In this department there are a number of interesting 
devices, as, for example, a swiveling arrangement for holding 
the tables for the scraping operation, enabling the workman 
to always bring the surface worked upon into a horizontal 
position. Another interesting device is the so-called “scraping 
machine” at the left of Fig. 3, between the first two jib cranes. 
This is a hydraulic cylinder fitted with reversing valves which 
give the piston a continuous reciprocating movement. This 
device is used for sliding large parts on each other, to de- 
termine the accuracy of their bearings. The device is ar- 
ranged to swivel, and it may be elevated by hydraulic means 
to suit the height of the different parts. The column scraping 
is done under the framework at the right of the picture, the 
framework forming a number of parallel runways for hoists. 

Fig. 3 also shows the extent to which crane service and 
hoists are provided. The main traversing cranes are of five- 
ton capacity with 60-foot span. These cranes serve all the 
planers at the far end of the building and transport material 
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from one department to the other. The individual machines, 
other than the planers, are served by self-contained jib cranes. 
The steel work of the jib crane is fastened to and supported 
by a large cast-iron base. The mast rests on a ball thrust 
bearing, consisting of a single ball of large diameter. These 
cranes are not a permanent part of the building, but are 
bolted to the floor and can be placed in some other part of 
the shop at any time that it may be desirable to do so. 

The assembling department for feed and drive boxes is 
shown in Fig. 11. In the foreground is shown the testing 
stands on which each feed box and each drive box is given a 
running and endurance test under conditions which duplicate 
those under which it will operate when placed on the machine. 
In the immediate foreground is shown the driving clutch pul- 
ley testing stand on which the units entering into the single- 
pulley high-power machines are given a running and load 
test. This stand is provided with a prony brake and an am- 
meter which indicates the load applied under each test. 


Fig. 13. The Hardening Room 


Fig. 12 shows a corner of the dividing-head department. Ags 
already mentioned this department is purposely isolated, be- 
cause of the precision work required. On completion, each 
dividing head is subjected to the most rigid accuracy tests, 
and a copy of each test is filed. The dividing-head worm- 
wheels are hobbed on a machine especially designed for this 
one operation. The worm-wheels hobbed in this machine will 
index work 8 inches in diameter with an average accuracy 
of 0.00025 inch of accumulative error in any one quarter of 
the circumference. 


Fig. 14. The Toolmaking Department 
The carbonizing and hardening department is shown in 


Fig. 13. In addition to the clutches and other small parts, a 
large number of the gears entering into the milling machines 
manufactured are hardened. The hardening department is 
equipped with gas furnaces and lead baths. Temperatures 
are determined by a pyrometer motnted on a track over the 
furnaces. ‘The pressure blower is motor-driven, and a gas 
engine is also installed for emergency service, so as to provide 
for the necessary continuous carbonizing. Two oil tanks im- 
mersed in running water are placed in the floor. They are 
provided with steel covers for closing them when not in use. 

Since the toolmaking department does not make any part 


542 MACHINERY 


used in the products of the shop, there would be no advantage 
in having it located with the manufacturing departments. On 
the other hand, there is an advantage in having it located by 
itself, and, therefore, it has been placed on the third floor so 
as to be close to the tool-designing and engineering depart- 
ments. This department, a view of which is shown in Fig. 14, 
is equipped with all the machine tools necessary for toolmak- 
ing, including a cylindrical grinder, an internal grinder, and a 
surface grinder, so that there will be no need to call on any 
of the manufacturing departments for assistance, except in the 
case of an unusually large planer job for a heavy fixture. No 
shapers are employed, all the work of a character for which 
shapers could be used being done on milling machines. 


Fig. 15. Department for Testing the Completed Machines 


As the new model milling machines built by the company 
are constructed entirely according to the unit system, the 
final assembling consists merely in assembling such units as 
feed boxes, drive boxes, driving clutch pulleys, etc., into one 
complete machine. After the machines have been assembled 
by successive groups of men, each attaching one class of units, 
they arrive at the final testing department shown in Fig. 15. 
Here each machine is given a thorough test for accuracy of 
alignment, and a running test under belt for a specified length 
of time. Pach machine must also do a specified amount of 
milling. A permanent record is kept of all these tests. 

Adjacent to the testing department are the shipping and 
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Fig. 16. The Packing Department 


packing departments, the latter of which is shown in Fig. 16. 
There are two shipping doors leading to the shipping platform. 
The one in the center of the illustration is provided with a 
vestibule for the protection of this part of the shop during 
severe weather. They are closed by steel drop doors and are 
entirely surrounded by circulation pipes of the hot water 
heating system. The railway cars come up to the shipping 
platform on a depressed track so that the floors of the cars 
are level with the platform. Three cars may be loaded at one 
time. 
Washrooms, Sanitation, etc. 


The employes’ entrance on the Columbia road side (see Fig. 
2) leads directly into the service room where ventilated steel 
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individual lockers are provided for all the men. The wash 
basins are of the individual type with hot and cold water, and 
there is one basin for every three men. 
room and for the shower baths is obtained from instantaneous 
heaters, one of which is shown in Fig. 17. 

The sanitary arrangements are of the very best. The toilet 
rooms are marble lined, and all metal work is nickel-plated, 
these materials having been selected in order to keep every- 
thing in a sanitary condition. 
of the employes are also built of marble, each compartment 
being divided into two sections, with a bath in the rear and 
a dressing room in the front. Sanitary drinking fountains 
are provided at intervals throughout the shop. = 
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Fig. 17. The Shower Baths 


The manufacturing departments are lighted by -Cooper- 
Hewitt lamps which furnish sufficient illumination for all pur- 
poses without the use of individual lights, with the exception 
of a few special cases. The offices and engineering depart- 
ments are lighted by the indirect system using tungsten lamps 
in clusters. This soft, diffused and evenly distributed light 
has proved as satisfactory as good daylight. The buildings 
are heated by the Evans-Almirall system of forced circulation 
hot water. In the single-story part of the building, the circu- 
lation pipes are placed on the lower chord of the trusses, im- 
mediately below the window space, as indicated in Fig. 16. 
This arrangement prevents drafts caused by descending cur- 
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Fig. 18. One of the Marble-lined Toilet Rooms 


rents of cold air from the roof windows, and has proved satis- 
factory during the extreme cold of the present winter. The 
provisions for ventilation have also proved sufficient during 
the extremely hot weather of the past summer. The arrange- 
ment of the roof windows permits the opening of the entire 
upper one-third of the sash, providing for 60 square feet of 
opening for each 500 square feet of floor space, the liberality 
of which is evident when compared with the usual arrange- 
ment of one 48-inch ventilator for every 100-foot length of 
roof, providing only 12 square feet of opening for each 2500 
feet of floor space. The sash opening devices are operated 
from the floor, and in some cases as much as 100-foot lengths 
of sash are controlled from a single point. 


Hot water for this - 


The shower baths for the use — 
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APPLICATIONS FOR PNEUMATIC TOOLS 


By A. M. M. se 


There are many classes of work now done by hand to which 
pneumatic tools can be applied with advantage. Many plants 
have developed special uses for these tools, a few of which 
are here presented. 

A contractor engaged in erecting large electric generators 
had several thousand tubular rivets, 114 inch in diameter, 
which were to be headed cold. This was a very slow and 
laborious job. The rivets were used to hold together the 
laminations of the stator, and were drilled at the ends to 
make them tubular and to facilitate heading. By means of 
a beading tool and a hand-hammer, they could be riveted up 
in the same manner that boiler tubes are beaded, but it was 
found that not more than two per hour could be headed by 
hand. After considerable experimenting a 9-inch pneumatic 
riveter was fitted with a special die for the work, and the 
time was reduced to five minutes per head, with less fatigue 
to the operator. 

Fig. 1, showing the die and rivet end, illustrates the idea. 
A common riveting die was turned to fit the finished head, 
leaving a centering pin in the middle of the die. Two oppo- 
site sides of the die were then slabbed off on a milling ma- 
chine, leaving the working edge about % inch thick. This 
edge was filed round, and the die hardened. A hole drilled 
through the die provided means for attaching a piece of %- 
inch round steel wire as shown. This served ‘as a handle 
to rotate the die. The operator could form a perfect head 
on the bolt by slowly rotating the die, and working down the 
edges as desired, 

Hardening Riveting Dies 

Many concerns have trouble with the breaking of riveting 
dies. One large company using about thirty riveters broke 
on an average ten dies per day. As these dies cost about 
$1.75 each, it will be seen that the total expense was con- 
siderable. The blacksmith hardened the dies only at the cup 
and shank, leaving the shoulder soft. He decided that as 
all the dies were breaking at the shoulder, he would leave 
that part as soft as possible. Many blacksmiths make the 
same mistake. 


The trouble, however, is that the tension set 
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A Pneumatic Beading Tool. Fig. 2. A Pneumatic 
Wood-cutting Tool 


Fig. 1. 
up by the uneven hardening causes the breakage. The fol- 
lowing method of hardening was adopted, and the breakage 
fell to one die per week or less, instead of ten per day. 

A die was first heated slowly and evenly to a temperature 
considerably higher than that required for the hardening. It 
was then allowed to cool for several minutes to insure that 
the interior of the die was as hot as the outside. It was then 
(at a dull red heat) quenched in oil. The blacksmith had 
previously prepared a ring or tube rolled up from a piece of 
%4,-inch plate. This tube was about 6 inches in inside diameter 
and 10 inches long. It was heated to a bright red heat, and 
the die held in the center of it to draw its temper evenly. 
When the right color was reached, the die was quenched in 
water. Dies hardened in this manner gave excellent results. 
A steel costing 12 cents per pound was used. 


Driving Drift-bolts in Crib Work 


A contractor was building crib work of hard fine timbers, 
10 inches square. He had several thousand drift-bolts to 
drive. The bolts were 8 feet long, and 1 inch in diameter. 
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He had several gangs of three men each working from a stag- 
ing, driving with heavy sledges. The three men would drive 
one bolt, striking alternately. The work was progressing so 
slowly that he determined to try a pneumatic riveting ham- 
mer. He found that a heavy riveter, operated by one man, 
would do the work of two gangs (six men), and dispense with 
the heavy staging. 


Use of Pneumatic Hammer in Broaching Operation 


A machine shop had a large number of hexagon bushings 
whose inside surface had to be finished smooth and of accurate 
dimensions to make a close fit on a %-inch hexagon rod. A 
hexagon broach of the same dimensions as the rod was ma- 
chined and the end squared off to a cutting edge. It was 
found very difficult to drive this tool through. the bushing 
with a hand hammer, but it was easily and quickly accom- 
plished by the rapid blows of a pneumatic hammer, 


A Pneumatic Wood-cutting Tool 


It often happens that wooden hatches or decks are fitted 
with I-bolts or handles which must lie flat with the surface. 


COUNTER- 
STRAIGHT REAMER—>l<—TAPER-REAMER—> ENLARGED SECTION 
H at C-D 


>] SINK 


Machinery 
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To make room for the fingers or a rope under the ring, 
the wood must be cut out in the form of a cup or depression. 
Often, on a large job, there will be several hundreds of these 
cups to hollow out of the flat surface. A carpenter with his 
gouge and mallet will take a couple of hours to finish one, but 
the cutter here described, fitted to a pneumatic machine, will 
do this work in a few minutes. The cutter blade is formed 
of 14-inch tool steel plate, set into a slotted bar and brazed. 
After this operation is completed, a block of wood, turned in 
a wood lathe to the shape of the cup, is fitted to it as shown 
in Fig. 2. This block allows the cutter to project beyond 
its surface, and prevents it from taking too large a chip. 
The tool works best in one of the smaller machines of high 
speed. A %%4-inch guide hole is first bored to the required 
depth. 
Special Reamers for Pneumatic Tools 


In a plant handling structural or steel ship work, the ream- 
ing and countersinking of the thousands of rivet holes is a 
large item, and may represent a considerable percentage of 
the cost of construction. It is important that the reamer 
with which this work is done shall have certain properties. 
It must cut, rapidly, without heating. It must clear itself ~ 
when forced, without breaking. It must stand the abuse of 
unskilled labor. Two men with an ample supply of sharp 
correctly made reamers will ream several thousand holes per 
day, where they will only ream several hundred if obliged to 
work with reamers which do not cut properly. The following 
description and illustration, Fig. 3, shows how one of the 
large shipyards increased the efficiency of this operation sev- 
eral hundred per cent by giving careful attention to these 
points. ~ 

This yard had a million, more or less, 34-inch rivet holes to 
be reamed and countersunk. The work was started with the 
ordinary pneumatic reamers and countersinks, making two 
separate operations. The tool-room, having only a small sup- 
ply of these tools and having other troubles, was very 
“economical” in handing out reamers, and kept the men work- 
ing with the tools long after they were too dull to cut prop- 
erly. The consequence was that the men would keep a reamer 
turning in one hole for several minutes, and not only did it not 
work, but the reamers were burned. The men made no 
attempt to rush the work as this only resulted in burned 
reamers and a “call-down” from the tool-room., 

The following system was adopted with an increase of about 
500 per cent in the amount of work turned out. A special 
combination reamer and countersink was designed as shown 
in Fig. 3. Enough of these tools were provided to allow about 
four reamers per gang. The gangs were put on piecework 
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and one skilled operator in the tool-room was made responsible 
for keeping the reamers sharp. Hach gang was given a can 
of tallow in which to lubricate the reamer as often as required. 
The gangs working on the flat decks were cut down to one 
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Fig. 4. A Substitute for the “Helper.” Fig. 5. Method of Removing 


Rivets. Fig. 6. Method of Cutting-off Rivet Heads ~ 
man, and this man was provided with one of the ‘“wheel- 
barrow” devices shown in Fig. 4, in place of his “helper.” 


Ail extension shanks were inspected and those having dam- 
aged sockets were thrown out and replaced with new ones of 
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tool steel with close-fitting sockets. Many of these’ shanks 
were found to be made of soft steel, and the socket which 
received the Morse taper shank was so cut out as to allow the 
reamer to jump out and turn in the socket. Many reamers 
were ruined by having the small ends of the shanks twisted 
off. All of these shanks should be carefully made of tool steel. 
The countersink-reamers insure that the countersink will be 
concentric with the reamed hole, and the whole job is done 
at one operation. 

These reamers are turned out of solid stock (“22-cent” tool 
steel, box annealed) of the diameter of the countersink-por- 
tion H. In milling, a single straight cut is made from A to 
B, and the milling cutter is of a diameter to form the curve 
at F. This is not an ideal method, but it saves several reset- 
ting operations and is satisfactory in practice. Care is taken 
to grind off the back of the tooth to the proper angle at XK. 
A cutting edge must be made with the clearance from M to O 
less than at K, and is the only portion ground in resharpen- 
ing. 

HKasy Way of Cutting out Rivets 


An easy way of cutting out rivets is as follows: First drill 
a hole as shown in Fig. 5 at B. Then use a backing-out 
punch made to fit a pneumatic riveting hammer. If a good 
backing is available, a pneumatic “jam hammer” can be used 
to advantage. For cutting off rivet heads proceed as in Fig. 6, 
using a pneumatic chipping hammer and “cape” chisel. First 
cut a slot through the head, making it like a slotted screw- 
head. The two sides can now be cut off without trouble. 


* * * 


Just so much of forms, rules and regulations as will insure 
that the right thing will be done in the right manner at the 
right time, is system. Whatever is more than that is red tape. 
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MAGAZINE ATTACHMENTS—2 


APPLICATION TO THE BROWN & SHARPE AUTOMATIC 
SCREW MACHINES 


By DOUGLAS T. HAMILTON* 


Small pieces which have been partly completed in the punch 
press can be handled satisfactorily in a Brown & Sharpe auto- 
matic screw machine by the application of a magazine attach- 
ment. The type of attachment to use depends entirely on ~ 
the shape and character of the work. In the February num- 
ber, a few of the more simple attachments were illustrated 
and described. In this article is given a description of three 
attachments and their auxiliary mechanisms for handling 
parts blanked out in the punch press. Reference is made to 
Figs. 5 and 9, which appeared in the February number. 


A Snake-shaped Attachment 

Fig. 11 illustrates a snake-shaped slide which is used for 
handling the watch crowns shown at N and O in Fig. 9. The 
sectional views of this slide show the shape of the different 
crowns for which this attachment is used. Of course special 
slides were made for each different size. The slide shown 
in Fig. 11 is held in a bracket similar in construction to that 
shown at A in Fig. 12. The watch crowns are made from’ 


sheet metal, which is drawn up and formed around a solid 
CENTER OF SPIND 
2-H=.178 


MATCH SAMPLE 1-H= .133 
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Magazine Attachment for Handling Watch Crowns 


center in the punch press. The knurling on the crown is 
also produced when it is being formed. The reason for mak- 
ing a crown in this manner is that it can be made from 
“rolled plate,” the name given to a class of material used in 


Fig. 12. Snake-shaped Attachment for Handling a Shouldered Stud on 


a No. O Brown & Sharpe Automatic Screw Machine 

the manufacture of jewelry, which consists of a block of some 
composition, such as brass, to one side of which is soldered 
a thin sheet of gold; this block is then rolled out into sheets 
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of the desired thickness and cut up and formed in a punch 
press. This facilitates the production of an article which is 
much harder than gold, will not corrode, and wears well. 
Referring to Fig. 11, this slide consists of two strips A and 
B held together by screws and separated by blocks. The 
strips are milled out to suit the work which is to be placed 
between them. There are two reasons for having the slide of 
this attachment made in this manner: First, being bent into 
the shape shown, it will hold a greater number of pieces in 


Fig. 13. Semi-automatic Magazine Attachment for Handling Blanks for 
Watch-spring Barrels on a No. O Brown & Sharpe Automatic Screw 
Machine 


the same height, thus making it more accessible to the oper- 
ator; second, it gives a practically vertical slide at the 
curved point, which assists in feeding the work to the ma- 
chine. The work is carried from the slide to the machine by 
a carrier, a description of which will be given later. The 
chuck for holding these crowns is shown at K in Fig. 11; it 
consists of an ordinary spring collet, bored out in the front end 
to receive a fiber “bushing” which is cupped out to suit the 
crown. This fiber bushing allows the knurling on the crown 
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previously shown, and the work is inserted by a spring 
plunger H# held in the turret. Attachments of this type are 
bent to an included angle of 40 degrees, which has been found 
to give the best results for feeding the parts to the chuck. 


Semi-automatic Magazine Attachment 

The magazine attachment shown in Fig. 13 is used for 
feeding the blanks from which the barrels for watch springs 
are made, to the chuck. A watch spring barrel which has 
been completely machined is shown at P in Fig. 9, and also 
at A in Fig. 18. The teeth are cut on this barrel in an auto- 
matic gear cutter. This magazine attachment, which is fast- 
ened to the bracket on the No. 0 Brown & Sharpe automatic 
screw machine, consists of a rotating wheel held on a spindle 
and enclosed in the casing A. 

The construction of this attachment is more clearly shown 
in Fig. 14, to which reference should now be made. The 
wheel B is recessed to form a pocket or magazine for the 
blanks, and is provided with slots in which the blanks fit. 
The blanks are inserted in the attachment through the slot 
C, which passes down into the pocket D of the rotating wheel. 
The wheel is driven from a pulley H, located on the front cam- 
shaft (see Fig. 13) by a belt running on the pulley F keyed to 
the wheel spindle. An idler pulley G is furnished to change 
the tension of the belt. As the pulleys H and F are of the 
same diameter, the wheel B rotates at the same speed as the 
front cam-shaft. The blanks, when carried around by the 
wheel B, drop into the slide H and from there into a pocket 
in the bushing held in the carrier [. 

On account of the type of tools shown in Fig. 13, which are 
used in machining the spring barrel, and the shape of the 
carrier, it is necessary to increase the actual throw of the 
ordinary cross-slide, so that the carrier, when it drops back, 
will allow the tools in the turret to get at the work. The 
ordinary cross-slide is removed, and a slide J, which is shown 
more clearly in Fig. 15, is substituted. Referring to Fig. 15, 
it will be seen that slide A is provided with a dovetailed slot 
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Fig. 14. Assembly Views of Magazine Attachment shown in Fig. 13 


to sink into it, thus holding it securely while being counter- 
bored, drilled and tapped. Except for the addition of the 
fiber bushing this spring collet is similar to those previously 
described, being provided with a spring ejector. 

In Fig. 12 is shown another snake-shaped attachment, which 
is used for handling a collar stud. The slide B is fastened 
to the bracket A by U-shaped braces @. The work is carried 
from the slide to the chuck by means of a carrier D, similar 
in construction to that shown in Fig. 5. The spring collet 
used for holding this piece is similar in construction to those 


in its top face, in which the auxiliary slide B works. Attached 
to the machine by a shoulder screw (C, fitting in an elongated 
hole in the bracket F, is a rack D, that meshes with a pinion 
E held to the lower slide A by a screw as shown. Pinion # 
meshes with teeth cut in the auxiliary or top slide B. 

In operation, as the cam on the front cam-shaft advances 
the lower slide A, the pinion # is rotated, this action carry- 
ing forward the auxiliary slide B, and increasing the throw 
of the cross-slide. The rack D is formed into an IL-shape in 
the rear end, and a set-screw, fitted into it and butting against 
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the bracket, is used for changing the position of the rack 
relative to the cross-slide. 

The work carrier J, Fig. 18, which is shown more clearly in 
Fig. 16, consists of a block A counterbored to receive a bush- 
ing B; the bushing is also counterbored to receive a spring 
plunger OC and cut out to fit the spring fingers H#. The fingers 
are made from spring-tempered sheet steel, and fastened by 
flat-head screws to plugs #, which are held in drilled holes 


FACE OF CHUCK 
E | PINION 18 P. 16 TEETH 


Machinery { 


Fig. 15. Double-throw Front Cross-slide for the Magazine Attachment 
shown in Figs. 13 and 14 


in the carrier block A, and retained by means of headless 
screws, as shown. The spring plunger C is retained in the 
bushing B by means of a pin driven into the bushing and fit- 
ting a terminated slot in the plunger. The bushing B is free 
to slide in the carrier block, and is held back by means of a 
coil spring G bearing against a pin driven into the bushing. 
The bushing is located in its “back” position by a headless 
serew acting as a stop for the pin which is driven into the 
bushing. It is also prevented from rotating by means of a 
screw H turned down on the end to fit a slot in the bushing. 

In operation, as the blank comes down the slide, it is 
deposited in the bushing B. The cross-slide then advances and 
brings the blank in line with the hole in the chuck. When in 
this position the turret is advanced, and the stop K (see Fig. 
13) pushes the spring plunger C forward, forcing the blank 
out from the fingers and depositing it in the chuck. It will 


, FACE OF CHUCK 


cee seh 


4 
‘oO 
ee 


poate’ 
La! 


Machinery 


Fig. 16. Work-inserter used in Connection with the Magazine Attachment 
shown in Figs. 13 and 14 


be noticed that the spring J, operating the spring plunger C, 
is made much heavier than the spring used for holding back 
the bushing B. The object of this is to insure that the bush- 
ing will be brought up close to the face of the chuck before 
the plunger forces the blank out of the spring fingers. 

These spring barrels are difficult to hold, as can be seen 
by referring to Fig. 18. The part not cut down with the circu- 
lar form tool is only 0.034 inch wide, which means that only 
about 0.025 inch can be used for gripping purposes, as it 
will require from 0.005 to 0.010 inch for clearance. It would 
be difficult to hold this blank rigidly and true in an ordinary 
counterbored spring chuck, owing to the fact that a recess 
would have to be made at the shoulder in the chuck which 
would reduce the gripping portion. 

The manner in which these blanks are held is interesting 
and is clearly shown in Fig. 17. A special threaded cap A 
is made to fit over the nose of the spindle, and is provided 
with grooves in which a spider B is held to it by screws. 
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This spider is made from tool steel, hardened and ground on 
both faces. The cap is also hardened and ground on the face 
bearing against the nose of the spindle and in the slots. The 
spring collet C projects past the face of the spider about 0.028 
inch, and is cut out to fit the arms of the spider. The hole 
in the chuck is serrated to hold the blank more securely. 
The tools used for performing the operations on this spring 
barrel are shown in Fig. 138, where K is the pusher which 


forces the piece out of the carrier into the chuck; L, a com-— 


bination drill and countersink; M, a roughing recessing tool; 
N, a second roughing recessing tool; O, a finishing recessing 
tool; and P, a reamer holder. The cams used in making this 
blank are shown in Fig. 18 where the uses of the various lobes 
are clearly indicated. It might here be mentioned that the 


making of this spring barrel presents an unusual difficulty in 
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Fig. 17. Special Spring Collet used in Holding the Blank for the 
Watch-spring Barrel 


producing a wall which will be of an even thickness and not 
cupped. This is accomplished by using a recessing tool for 
facing, instead of counterboring with a counterbore held in 
the turret. The application of recessing tools to work of this 
class was described in an article which appeared in the Novem- 


_ ber, 1910, number of Macuinery, entitled “Internal Cutting 


Tools.” Here the proportion of the thickness of the wall to 
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Fig. 18. Cross-slide and Turret Cams used in Producing the 
Watch-spring Barrel 


the diameter, for facing operations, and the feeds to be used, 
were given. 
The order of operations for piece A, Fig. 18, is as follows: _ 


Order of Operations Revolutions Hundredths 
Open chuck sigan ince re mien ectetieete ated ate 24 2 
Hject piece with feeding finger......... 30 214 
Clearance site aatee orate ieee 6 “4% 
Bring up carrier on front cross-slide... (48) (4) 
Hold carrier in line with chuck........ 60 De 
Insert piece with inserting tool........ (30) (2%) 
(12) 1) 


Dwell with inserting tool ............! 
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Dwell with rising block on cross-slide.. (36) (3) 
Advance pusher on cross-slide, 0.345 inch 
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Clearance to drop back pusher on cross-~° 
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This article completes the extensive series, which have ap- 
peared in Macurnery from June, 1909, up to the present time 
on the Brown & Sharpe automatic screw machines. Back 
numbers of MACHINERY containing all of these articles* cannot 
be supplied, but the complete series will be incorporated in 
MacHINERY’s Reference Books, in the near future. 

In bringing this series of articles to a close, the writer 
wishes to express his gratitude to the Brown & Sharpe Mfg. 
Co., who has very carefully gone over all manuscripts which 
were submitted. This company has also been very liberal in 
supplying us with drawings and photographs, for illustrating 
the machines, tools, and other equipments. 


* * * 


HOLDING WORK FOR GRINDING 


The accompanying illustrations show three methods of hold- 
ing work that are employed in the Stevens-Duryea factory in 
Chicopee Falls, Mass. Fig. 1 illustrates a chucking fixture 
for use in the bench grinding machine for holding small disks 
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Fig. 1. Fixture for Holding Work by a Central Hole 


that must be ground with their peripheries concentric with 
the central hole. This fixture consists of a shank that fits the 
spindle of the bench grinding machine. The outer end of 
the fixture has been turned at A to fit the bore of the hole of 
the piece to be ground. In the center of this turned portion 
a hole B is drilled and tapped. The outer end, C, is slightly 
tapered. Set-screw D is made with a tapered section to fit 
the tapered hole, and, after splitting the end of the fixture 
with two slots at right angles to each other, the fixture is 
ready for use. When the pieces that are to be ground are put 
in place and the set-screw D is tightened, the contact of 
the tapered section of the screw with the tapered hole within 
the piece to be ground, opens the fixture so that it grips the 


* The titles and dates of publication of the complete series of articles 
on the Brown & Sharpe automatic screw machines are: ‘Magazine 
Attachments—1,” February, 1912; ‘Milling Cross-Drilling and Bur- 
ring Attachments—41-2-3-4,” September to December, 1911; “Thread 
Rolling,” August, 1911, engineering edition; ‘“‘Knurls and Knurling 
Operations,” July, 1911; “External Cutting Tools—1-2-3-4-5,” Janu- 
ary (except May) to June, 1911; “Internal Cutting Tools—1-2-3,” 
September to November, 1910; “Designing Screw Machine Tools and 
Cams,” August, 1910; ‘Threading Operations—1-2,”" June to July, 
1910; “Circular Form and Cut-off Tools—1-2,” March to April, 1910; 
“Knurls and Knurling Operations—1-2,” June to July, 1909, engineer- 
ing edition. 
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work tightly and it is certain that the grinding will be con- 
centric with the central hole. E 

In Fig. 2 is illustrated another fixture for use in the bench 
grinding machine. The working end of this fixture consists 


of a part A recessed to accommodate the work B. The work 
is held in the fixture by means of two screws C and a washer 
D, after which the conical recess is ground in the edge. 


One 
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Fig. 2. Fixture for Holding Ball Races for Grinding, and Gage for 
Testing Work 


of the interesting parts of this fixture and work is the method 
used in checking the grinding. This is done by means of gage 
E. The central plug F of gage H is made to fit a hole in 
the fixture, which is ground accurately to the same size as 
the stud. At the two extremities of gage EH two steel disks G 
that have been beveled to a knife edge are mounted. By means 
of this fixture the shape of the ground portion may be checked 
as well as the overall diameter and the concentricity of the 
grinding with the bore. 

A somewhat different proposition is illustrated in Figs. 3, 4, 
and 5. Fig. 3 illustrates the piece that must be ground. This 
piece, it will be noticed, has a hole crosswise of the cylindrical 
part. The problem is to grind this cylindrical part exactly 
true with the hole; that is to say, the distances from the 
center of this hole to the outside of the piece must be 
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Fig. 3. Piece to be ground, Fig. 4. Method of Testing Accuracy 
ot Grinding. Fig. 5. Method of Holding Work 


exactly equal and accurate as to size. This point can be 
best illustrated by referring to Fig. 4, in which the dimensions 
that must be accurate are noted. The method used in holding 
this work for grinding is illustrated in Fig. 5 and consists 
essentially of a stud A whose end is milled with a V-slot that 
is exactly in the center of the stud. The other end of the 
work is held in the usual manner by the tail center of the 
grinding machine. Fig. 4 illustrates the method used in check- 
ing the accuracy of this grinding. This gaging fixture consists 
of a bar C, having two arms D that are drilled and reamed to 
receive the pin EH, which, in turn, may be slipped through 
the holes of the piece and the holes of these arms D. The 
measuring part of the gage consists of a micrometer head G 
that is mounted in the center of bar ©. By means of this 
micrometer head the distances from the center of the hole 
to the outside of the work in either,.direction may be readily 
and accurately measured. Cree 
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A THREE-SPINDLE DRILLING ATTACH- 
MENT 


As the demand for the product of a manufacturing concern 
increases, new tools must be designed to increase the output. 
The company with which I am employed makes a large num- 
ber of cast-brass rings of different diameters and thicknesses. 


Fig. 1. Drill Press equipped with Two Three-spindle Drilling Attachments 


These are attached to plates with three fillister-head screws. 
The three-spindle drilling attachments, shown in Fig. 1, were 
made by the writer to drill the three holes in these plates 
and the three tapped holes in the sides of the brass rings. 
The diameter of the hole circle is larger on one side of the 


the bushings in the drill jig quickly in line with the drills. 
The attachment A will drill three equally spaced holes in any 
circle from 25/8 inches in diameter up to and including 4 7/16 
inches in diameter, while the attachment B will handle hole 
circles varying from 33/16 inches up to and including 5 1/2 
inches in diameter. 

At A in Fig. 2 is shown a view of one of these attachments 
looking directly at the chucks, and by close inspection it will 
be seen that teeth are cut on part of the circumference of the 
spindle members. There are 24 teeth, 24 pitch, cut in each 
spindle member in such a position that when the central knob 
B is revolved, the spindles are moved in toward the center of 
the attachment. The chuck spindle gear has 15 teeth and 
just clears the driving gear having 53 teeth, which is fastened 


Fig. 2. Views looking directly on the Chuck and Gears 


The arrangement of the gears can 
All gears are cut 


to the drill press spindle. 
be seen at CO in Fig. 2, and also in Fig. 3. 
24 pitch. 

The feed or spindle quills were removed from the drill press, 
and a special type attached to the fixture as shown at A in 
Fig. 3; then the two drilling attachments A and B shown in 
Fig. 1 were put in place, making the machine a permanent 
multi-spindle drill press. The attachments are made of steel 
except the quill A, Fig. 3, which is made of brass; provision 
is made to save the expensive parts from excessive wear by 
making the bushings in the chuck spindle member and the 
intermediate gear of phosphor-bronze. The %-inch cap-screws 
B pass through the two plates C and D and the ¥-inch steel 
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Fig. 3. Elevation and Plan Views of the 
Three-spindle Drilling Attachment 


ring than on the other, thus requiring two drilling attach- 
ments. 

Fig. 1 shows a drill press equipped with the two attach- 
ments A and B, and also the right-angle plates 0 and D, made 
from 3/16-inch steel, which are clamped to the table to locate 
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Fig. 4. Details of Three-spindle Drilling Attachment 


bushings H, which are located between the plates. The cap- 
screws are also fastened into the three projections on the 
quill A, thus holding the three members firmly together. 

To change the position of the spindles the three hexagon 
blind nuts F are loosened, and the central knob @ is turned 
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in the required direction, moving tne spindles H to the proper 
diameter, so that the drills will line up with the bushings in 
the drill jig. When the nuts F are tightened, the spindle 
member is drawn up against a shoulder in the bottom plate Q, 
and the phosphor-bronze bushings J, see Fig. 4, in the interme- 
diate gear are drawn up against the top-plate D, thereby lock- 
ing each spindle firmly. 

The details of this three-spindle drilling attachment are 
shown in Fig. 4, similar parts in Figs. 3 and 4 bearing the 
same reference letters. The central knob G@ is forced onto 
the *-inch end of the stud J after the teeth are cut, and is 
held in place in the bottom of the plate C by a tight fitting 
screw and washer, which projects into a recess turned in 
the driving gear on the main spindle. The construction of 
the other parts are clearly indicated in Fig. 4 so that further 
references are not necessary. 

The fact that three of these drilling attachments have been 
made speaks well for their efficiency. Besides using these at- 
tachments for drilling three holes they are also used for drill- 
ing two holes where the distance between centers or the dis- 
tance across the chord with a 6-inch hole circle comes within 
the range of the attachments. The capacity of the chucks 
is from the smallest size drill up to and including a No. 1 
drill. The spindles rotate at 1400 R.P.M., and provision is 
made for oiling the spindles by drilling oil holes in the top 
plate D and tapping it for flat-head screws. Oil grooves are 
also cut in the drilling spindles, so they are furnished at all 
times with a copious supply of lubricant. The gears also are 
well lubricated. 


Dorchester, Mass. ALBERT C. SAWYER 


TWISTING IRON ON THE BULLDOZER 


When it is desired to twist one or both ends of a rectangular 
bar which is considerably wider than it is thick, the twisting 
can be done on a bulldozer without the aid of any compli- 


Machinery 


Fig. 1. Formers for Twisting Iron on the Bulldozer 


eated mechanism. The twisting device may also be used in 
connection with a former, for bending the bar in the direction 
of its greatest width. The method employed is illustrated in 
Fig. 1. 

The casting A is attached to the crosshead of a bulldozer, 
and corresponds to the movable die in the ordinary former, 
while the casting B corresponds to the stationary die. It will 
be seen that if the bar, which is shown standing on edge, 
is firmly held in this position at one end, it will be twisted 
when the dies come together. To hold the end of the bar in 
position, a block C is used, provided with a slot to fit the 
bar. It is evident that this block C must move forward with 
the movable die; otherwise the bar would be distorted at 
the point of the bend. This is easily done by cutting a groove 
in the stationary die, into which the block will slide. The 
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curved lines on the formers represent the shape to which the 
bar is to be bent. 

In Fig. 2 is shown some of the work which may be accom- 
plished by formers of this kind. © shows a bar which is 
both twisted and bent, and B shows a bar twisted at both 
ends. ‘Should it be desired to bring the twisted end on either 
side of the center of the straight portion of the bar, and have 
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Fig. 2. Examples of Twisted Iron Bars 


the flat surfaces at right angles to each other, as shown at 
A and D, this is easily done by lengthening or shortening 
the projection on the movable die, which bears against the 
block. 

By the additional provision of a link connecting the block C 
to the movable die A, Fig. 1, the block can be brought back 
to the first position with the backward stroke of the machine. 
If the block is short, it will be necessary to use a guide or 
some other means of preventing it from tipping up as the 


bar twists. 
Wal Lois: 


DIAGRAM OF EFFICIENCIES OF WORMS 
AND SCREWS 


The accompanying diagram shows at a glance the percentage 
of efficiency of worms and screws when the ratio between the 
lead of the screw or worm thread and the pitch diameter is 
known. The inexperienced designer is apt to overlook the 
question of efficiency, but unless this is considered, it is pos- 
sible that an apparently ample leverage will be so reduced 
by the inefficiency of the screw that hand adjustment will be 
difficult or power adjustment subject to severe wear. The 
diagram given is similar to one published in a book entitled 
“Worm and Spiral Gearing,” by Frederick A. Halsey, but is 
easier to apply on account of the introduction of the factor of 
the ratio of lead to pitch diameter in place of the angle of 
the thread. 

It will be seen that two curves are given, one for the effi- 
ciency of the worm alone and one for the efficiency of worm 
and step. The first curve is used in cases where the end 


thrust is taken by a ball bearing, while the second curve is 
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Diagram of Efficiencies of Worms and Screws 


used when the end thrust is taken by an ordinary washer, 
causing friction at the end of the worm. The formulas upon 
which these curves are based are as follows: 


tan a (1 — f tan a) 


‘Efficiency of worm alone = 
tana+/f 


590 


tan a (1 — f tan a) 


tana+ 2f 
In these formulas a = angle of thread. 
f = coefficient of friction, assumed as equal 
to 0.05. 

As an example of the use of the diagram, find the efficiency 
of a worm with %-inch lead, single thread, and 144-pitch 
diameter; the ratio of lead to pitch diameter is 0.5 + 1.25—= 
0.4. From the curves we find that the efficiency is 71 per cent 
for the worm alone, and 55 per cent for the worm and step. 

Scottdale, Pa. F. D. BurruM 


Efficiency of worm and step = 


AN IMPROVISED DRILL AND FEED 


It was at one time necessary to drill two 1/2-inch holes in 
the base of a machine where there was only 5 inches of space 
available, as shown in the accompanying illustration. Our 
shortest ratchet drill was 7 inches over all, so that it could 
not be used. The job was in a hurry, so the man doing it 
picked up an old collar, drilled a few holes in it, arranged the 
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An Improvised Drill and Feed 


two set-screws as shown, the lower one bearing against a flat 
spot on the drill, and the upper one screwed against a copper 
plug and the feed-screw. The latter set-screw provided a 
tension to prevent the screw from feeding too fast. A piece 
of 7/16-inch iron was then applied as a lever to turn the 
drilling device, and a wrench was used to work the feed-screw, 
which was a common set-screw with the head ground to a 
sharp point. : 

Newark, N. J. H. EH. Woop 

[The tension-screw was unnecessary if the feed-screw was 
properly pointed on the outer end. The resistance to turning 
of the screw in its nut, under ordinary conditions, is always 
greater than that of a pivot of smaller mean diameter when 
both are carrying the same load.—EpiTor.] 


STRAIGHTENING SHAFTING 


There is one operation in machine shop practice to which 
even the best mechanics look forward with dread, i. e., 
straightening a screw or shaft. This is due largely to the 
lack of understanding of the principles of straightening on the 
part of the majority of mechanics. While some shafts require 
more time to straighten than others, the operation becomes 
comparatively simple if approached with the proper under- 
standing and appliances. " 

Every shop worthy of the name should have some good 
straightening devices. These, as a rule, can be made cheaply 
and are so simple that they need not be discussed. If nothing 
else is at hand an I-beam, a couple of V-blocks and a jack- 
screw serve the purpose, and these are especially good for 
straightening long shafting. A shaft becomes bent through 
various causes, e. g., it may be strained beyond its elastic 
limit, as when overloaded; or it may be subjected to too much 
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heat, causing unequal internal strains, as when taking a cut 
over a piece of rough iron or steel, or when keyseating a shaft 
especially when it is made from commercial cold-rolled steel. 

By referring to the accompanying illustration it will be seen 
that the shaft which is shown at A has a single bend and is 
considerably longer on the top side than on the bottom. In 
order to produce this effect the fibers on one side were 
stretched and those on the other, compressed. Now to bring 
the shaft back to its normal state, this condition of the fibers 
must be reversed. 

If through some accident a shaft is strained beyond its 
elastic limit-it should never be used for the same purpose 
even though it be made to run practically true, unless the load 
is not excessive in proportion to its size. A shaft once dis- 
torted will never have the same resisting qualities that it 
had before the accident. Shafts running at a high rate of 
speed having keyways cut between the journals, even though 
splined on both sides, give trouble on account of the vibration 
caused by the shaft being out of balance. This can be avoided 
either by designing the shaft stronger than necessary, to give 
it additional stiffness, or by cutting a slot in each side one-half 
the proper width for that size of shaft. For instance, a %-inch 
keyway being standard for a 2-inch shaft, cut a 44-inch slot 
on each side of the shaft in diametrically opposite positions. 
This leaves the shaft strong and easy to straighten. 

Shafts which have to withstand suddenly applied loads, such 
as the crankshaft of a gasoline engine, can be made to hold 
the flywheel so that it will not loosen by making the keyway 
wider than the standard width and having the key a good fit 
sideways. ‘Crankshafts turned by the ordinary method in the 
lathe will invariably be found to spring slightly. This is 
caused by clamping too tightly the screw that is placed be- 
tween the arms when turning the journals, so that when the 
screw is removed, the arms spring in, causing the shaft to 
bend. To remedy this, place a small jack-screw between the 
arms and by repeated trials, applying a little more pressure 
each time, spring the arms outward until the journals run 
true. 

Shafting, arbors, lead-screws, etc., are straightened in three 
different ways. First by means of hammer blows, second, by 
steady pressure, and, third, by peening. To straighten a shaft 
by the first method support it upon its ends or between the 
ends, as the case may be, and strike it with a hand hammer 
or sledge, depending. on the size of the shaft, upon the high 
or tension side. This forces the long side inward and the 


Methods of Straightening Shafting 


short side outward. The second method consists in supporting 
the shaft near its ends or between centers in the lathe (this 
is not good for the lathe) and applying pressure upon the high 
side by means of a lever or screw. The third method is a 
combination of the first and second and consists in stretching 
the low or compression side by tapping with a hammer at 
the same time that pressure is applied to the high side. 

At B in the accompanying illustration is shown a tool for 
straightening shafting having a square thread cut on it. This 
tool can be made from an old chisel and will not mar the 
threads. It is placed between the threads, and while pressure 
is being applied unggrneath the shaft, the top of the tool is 
struck with a hammer. A shaft which is badly bent should 
be heated and straightened as true as possible. If worked 
when cold, the shaft will crystallize and break easily. 

To straighten the shaft shown at ©, center each end true, 
or, if it is too long to go between the centers of the lathe, 
rest each end upon V-blocks. Now rotate the shaft, and with 
a piece of chalk find the high spots which would be at a and c. 
If the shaft is rough and not very large, it can be quickly 
straightened by placing it upon an anvil or hollow block and 
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striking the high spots with a hammer. If the shaft is fin- 
ished—having a smooth surface—commence at one end, the 
left-hand end, for example, and work towards the other end. 
To proceed, fasten end e and part b with the high side down, 
apply pressure at a and tap the opposite or low side with a 
hammer, care being taken to use some soft metal, such as 
sheet copper on both sides to prevent bruising the shaft. A 
point which should not be overlooked is this: While straight- 
ening a shaft by any of the methods given, the pressure or 
blows should be gradually increased. If it is found upon trial 
that the shaft is still sprung in the place where the pressure 
has been applied, the pressure has not been enough. If un- 
familiar with the kind of steel, use very little pressure at the 
first trial. 

If the part of the shaft between e and b shown at C is 
straight, as shown at D, fasten the shaft at b and d@ with the 
side ¢ down, and apply pressure at c, proceeding in the same 
manner as before described until that part is straight. If the 
shaft is made from cold-rolled steel or common machine steel, 
it will be found that some of the bend has returned in the 
other end of the shaft previously straightened. In this case 
go over the shaft from the right-hand end in the same man- 
ner, and with a little patience and judgment it will be found 
that what was at first considered drudgery will become an 
interesting task. JOHN W. BRANDLE 

Nashville; Tenn. 


A GEOMETRICAL PROBLEM 


The following geometrical problem and its solution will prob- 
ably be of considerable interest to the readers of MACHINERY. 
If this problem were given unaccompanied by its solution, 
it is probable that many good mathematicians would spend 
some time trying to obtain a solution. As far as the writer 
knows, this problem and its solution are original with him. 

Given a straight line AB and any two points without it, but 
on the same side of it, as K and H. Required a circle passing 
through K and HA and tangent to AB. 

Draw KH, and bisect it by line CD; then the center of the 
required circle will be somewhere on line CD. From K draw 
a line KM perpendicular to AB; bisect line KM as at N. With 
K as the focus and A B as the directrix, construct a parabola 
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An Interesting Geometrical Problem 


ENF. The point where the parabola intersects line CD is the 
center of the required circle. 

The proof is very simple. In any parabola, any point on 
its curve is always at an equal distance from its focus and 
its directrix, hence, KO = OP; but KO also equals HO; hence 
O is the center of a circle which satisfies the given conditions. 

Chicago, Ill. C. W. HINMAN 


SHEET-STEEL GEAR CASES 


All gears should be provided with cases that will permit 
them to run in a bath of oil or grease. We provide carefully 
for oiling all bearings, slides, etc. Why should we then ex- 
pect gears to run with haphazard lubrication? A gear case 
prevents spattering and waste of the lubricant, and it deadens 
the noise. It also keeps dust out of the teeth, and most im- 
portant of all, it prevents accidents more efficiently than any 
guard which does not entirely encase the gears. The day is 
rapidly approaching when the unguarded or unencased gear 
will be a thing of the past, ana purchasers of machinery ought 
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always to specify gear cases when ordering new machines. 
It will save money in the end, in addition to all the other 
benefits mentioned. 

The gear case construction shown in the accompanying en- 
graving may be of interest. The rigidity of such cases is 
surprising and their cost is very small; moreover, they weigh 
but a small fraction of what a cast-iron case would weigh in 
any given instance. If they are bent, they can be easily re- 
paired, and they are hardly liable to any more serious injury. 
The accompanying engraving shows the construction of the 
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General Design of a Sheet-steel Gear Case 


gear case somewhat in detail, but an ordinary, sheet metal 
worker has made at least one hundred of these gear cases, 
nearly all of different sizes, with no information except the 
sizes of the gears and shafts. The case should fit over the 
hub of the gear, or over the box, instead of over the shaft, 
wherever this is possible. A large hand-hole is always a 


‘ eonvenience, and there should be an inch or so of clearance 


between the teeth and the cases in the radial direction. Even 
in cramped quarters, inside clearance is sometimes of more 
importance than clearance on the outside, and it leaves room 
for various articles that might fall into the case and prevents 
them from being picked up by the teeth. There is no com- 
parison in cost between the construction shown and one with 
bent corner angles. There is no trouble about making this 
case tight enough to hold grease or heavy oils. 
Scottdale, Pa. F. D. BUFFUM 


[The opening in the case should, of course, be in an upper 
side and not in a lower side, as erroneously shown in the en- 
graving.—EDITor. ] 


COMBINATION BENDING AND TWIST- 
ING DIE 


Fig. 1 shows a latch for a go-cart which was formed and 
twisted in the die shown in Fig. 2. This latch is first cut 


_off and formed to the shape shown at A in Fig. 1, after which 


it is placed in the die shown in Fig. 2, and bent and twisted 
to the final shape shown at B. 


p02 


The lower bending die A, Fig. 2, is held in a cast-iron base 
B, and pins ©, driven into the former, extend down through 
the base and come in contact with a pressure plate D operated 
by a rubber pad #. The top forming die F is held by screws 
and dowels, as shown, to the holder G, which has a shank to fit 
the hole in the ram of the press. This holder G@ is lined up with 
the base B by standards H, and holds two pins I which oper- 


Fig. 1. 


The Go-cart Latch beforé and after Bending and Twisting 


ate the lower twisting dies J and K. The twisting dies J 
and K correspond in shape to the dies L and M, which are 
provided with shanks and are held in the holder G by screws 
and dowels. 

The lower twisting dies J and K are given a slight upward 
movement by means of the pins J, which come in contact on 
the downward stroke of the ram with fulcrumed levers N held 
on pins O. These fulcrumed levers are connected to the 


twisting dies by pins, as shown more clearly in Fig. 3, where 
the operation of the twisting dies K and WM is illustrated. 
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Fig. 2. Elevation and Plan Views of the Combination Bending and 
Twisting Die 


In operation, the blank shown at A in Fig. 1 is placed on 
the lower die A, Fig. 2, the hole a fitting on the pin P and the 
blank being located between the pins Qg. A spring plunger R, 
operated as shown in Fig. 2, prevents the blank from dropping 
down, holding it flush with the highest surface of the lower 
forming die. 
former forces the blank down, bending it to the shape shown 
at B in Fig. 1, and as the ram still continues in its down- 
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As the ram of the press descends, the upper. 
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ward movement, the pins J operate the lower twisting dies 
through the levers N. The combined action of the upper and 
lower twisting dies forms both ends of the blank to the shape 
shown at B in Fig. 1. The lower die A, while the twisting 
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Fig. 3. Part View showing how the Twisting Dies K and M are operated 


operation is taking place, has been forced down to the lowest 
point of its travel, compressing the rubber pad #, which 
returns it to its former position when the ram of the press 
ascends. KF. W. JONAS 
Sturgis, Mich. : 


A FOUR-SPINDLE DRILLING HEAD 


Having a large number of pieces to drill, each with four 
3/16-inch holes, spaced 11/2 inch apart on a square, we de- 
signed this fixture to drill the four holes simultaneously. On 
account of the small space between the gears, and to avoid 
the necessity of making special left-hand drills, the arrange- 
ment of the gears shown in the accompanying illustration 
was adopted. The driving gear and shank A are made in one 
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A Four-spindle Drilling Head of Compact Design 

piece, and the intermediate gears B drive the four spindles C 

through the gears D. The thrust of the four spindles is 

taken by a brgnze plate H, and the intermediate gears B are 

cut out to clear this plate. The whole mechanism is enclosed 


- 
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in two cast-iron covers, and is prevented from turning by the 
handle # which comes in contact with the column of the 
drill press. The intermediate gears B run on pins which are 
driven into one side of the case, and all of the spindles are 
provided with bronze bushings. 


Stamford, Conn. KINGSTON F'oRBES 


RING OR CHAIN OILING SELF-ALIGNING 
BEARINGS 


The illustration shows side, plan and section views of a 
ring- or chain-oiling self-aligning box that I designed in eigh- 
teen standard sizes for 13/16-inch to 515/16-inch diameter 
shafts. 

The table gives the length of bearing, length over-all, ap- 
proximate weight complete, diameter of the spherical part H 


RING OR CHAIN OILING BOXES 


TOP 
REMOVED 
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Mac*inery 
Size of shaft D...... 185|1y| 1¢ | 148) 28) 276) 244) 243) 325 
Length of bearing...6 (6 |7 |8 | 9 |10 |!1 /12 {18 
Length over-all, G.../8 {8 |94 10 /114/122 /184 [142 |15% 
USO a ete fe a 4. 44/48 | 42) 54) 58) 58/52) 68 
VEGA Ge eee =. |8>-82|384¢ | 84) 44) 44) 44) 52) 53 
Approx. wt., lbs..... 11 | 12] 14 | 20 | 22 | 26 | 80 | 36 | 48 
Dia. of boss, H...... 1% /1#)/12|2 | 2 | 22) 24) 24) 3 
Thickness of babbitt.| ss| ss| #s| | vs) w3| vs! vel is 
Size of shaft D.:..:. 3777|811| 315) 4.8. 
Length of bearing... 14° 15° 16> 17° 
Length over-all, G. ... |163|174/18 
1B IGHES Tne bier 68] 74) 74) 72) 8 
BWattt lia ee eo 64 62) 7 
Approx. wt., lbs..... 7 
Dig. of boss,-El .. 7,5. . 3 } 
Thickness of babbitt. 


and other data necessary for the patternmaker and machinist. 
The advantages of the ring-oiling self-aligning type of bear- 
ing should commend it to every designer of machinery, and 
I hope that these standard sizes may be of as much use to 
others as they have been to my friends and myself. 
San Antonio, Texas. A, W. WINTERBORNE 


NEAT’S-FOOT OIL AS A CUTTING 
LUBRICANT 


Some time ago we had a lot of small iron nuts to tap. This 
job was done by boys in a lathe using taps about 5 inches 
long made from drill rod. Considerable trouble was experi- 
enced with the taps’ breaking, and as an experiment we tried 
neat’s-foot oil as a cutting lubricant. This ended the break- 
age of taps and they lasted until worn out. Since then we 
have used neat’s-foot oil in the threading and difficult form- 
ing of steel, and it has always given good results. 

We are now broaching soft steel pieces, and using this oil as 
a lubricant with success. The holes being broached are en- 
closed on three sides, the fourth side being open. This work 
has always given trouble because of the seizing of the broach 
which necessitated sawing the piece in two in order to remove 
the broach. Since using this oil we have not spoiled a piece, 
and the holes are smooth and correct to size. While a great 
many know that neat’s-foot oil makes a good, if not the best, 
belt dressing, I have not met anyone who used it as a cutting 
oil. 


New Haven, Conn. FRANK K. LOVELAND 
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PHYSICAL HEALTH AND DRAFTING 


The question of physical health is of prime importance to 
draftsmen, and it has been freely discussed of late, but it still 
remains open. We do not all agree with L. R. W. A., in the 
November number of Macuinery, in his denunciation of the 
“apron” type of draftsmen. It is practically, if not absolutely, 
impossible to avoid pressure on the abdomen in working. You 
must “get there’ and produce, and the only way to reach the 
top of the board one moment and the bottom the next, is to 
use the body. There are, of course, extremes in this as in all 
other cases. I call to mind one “knight” of the board who 
used his abdomen as a pivot, (he was possessed of a fair-sized 
bay window) to enable him to roll to the top of the board. 
This “feat” in time will produce disastrous results—indiges- 
tion and its companion ailments. A moderate use of this part 
of the body, however, can have no very bad effects. If it were 
possible to avoid this altogether, why does not the instructor 
show the pupil the ‘only correct position’ to assume when 
drawing? In teaching penmanship, stress is laid on the im- 
portance of proper posture, and why not in drafting? That 
is the time to correct the evil if it exists, as life-long habits 
are hard to break. 

Exercise seems to me to be the one important factor in a 
draftsman’s health. He needs something to take the kinks 
out of his system which are acquired in the “daily grind.” 
A few simple bending and breathing exercises practiced morn- 
ing and night will work wonders. Ventilation is also im- 
portant. A stuffy steam-heated room is more of a health de- 
stroyer than anything else. ‘Right here arises a difficulty: A 
opens a window and B growls, “Shut that window! Were you 
brought up in a barn?” That is human nature, but a drafts- 
man should get all the fresh air he possibly can. It seems 
that a little more attention paid to details would eliminate 
all of this “slow death” idea and make drafting an attractive 
proposition, as it should be. 


New Britain, Conn. J. M. HENRY 


A CAM GRINDING FIXTURE 


The accompanying illustration shows a cam grinding fix- 
ture applied to a Norton plain grinder. ‘The base -A of the 
fixture is clamped to the bed of the grinder, and carries a 
rocker arm B, which is hinged to it. The master cam C is 
keyed to the shaft D on which the cam £ to be ground is held. 
This shaft is revolved by a flexible coupling F driven from the 
regular driving mechanism, and is held against the center 


A Cam Grinding Fixture applied to a Norton Plain Grinding Machine 


in the grinding head by a spring located in the shaft. The 
master cam (, when revolved, is kept in contact, by springs H, 
with the roller G, which is pivoted to the base A. These 
springs H, only one of which is shown, force the master cam 
against the roller, thus imparting an oscillating movement to 
the rocker arm, which controls the shape of the cam to be 
ground. A brake J is used to prevent the work from jumping 
away from the wheel on the relieved side of the master cam. 
With this attachment, which was designed and built in the 
apprentice department. of the General Electric Co., we are able 
to make cams at the rate of one every ten minutes to within 
0.002 inch of the master cam. 


West Lynn, Mass. CHARLES K. TRIPP 
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REMARKS BY THE ONLOOKER 


In reading the interesting article on ball making in the 
February number of Macninery, I recall one of my first jobs 
in an American shop—the finishing of a number of balls 
for a floating crane. I was quite proud of my achievement 
when after much labor the work was done. At noon some of 
the boys began to caliper the balls, the polish of which was 
of a considerably higher standard than their uniformity of 
size, and I suddenly began to lose my pride; in fact, what 
little remained after they were all calipered, quite disap- 
peared when an old Scotchman said, “‘Well, my lad, the first 
one is alike anyway.’ The present perfection in ball making 
shows what can be done in the manufacture of great numbers, 
with proper application of energy and thought. 

For years I have had an idea in my mind of some kind of 
a coating to protect certain parts of a piece when being hard- 
ened. Hnamelite, as described on page 482, engineering edi- 
tion, meets with the requirements. Time and time again I 
have wished for just such a preparation, and it seems to me 
that it ought to sell like the well-known ‘‘hot cakes.” 

The new design of milling cutter shown by the National 
Twist Drill & Tool Co., on page 97 of the advertising section, 
is something that interests me a great deal. It is not an easy 
thing to combine solidity and simplicity in an inserted tooth 
milling cutter, and to me it seems that this is almost, as they 
say down Hast, “the end of the asking’”—just a turned up 
disk, a few drilled holes, some plain milling, a few pins, and 
there you are. . 

If Mr. FE. B. Jacobs’ article on “Sharpening Milling Cutters” 
could not only be read, but also acted upon, by those that have 
to do with the sharpening of these tools, the output of mill- 
ing machines, I believe, could be increased by 25 per cent. 
I recall an old man once who, when taking charge of the 
milling department of a shop, remarked, ‘Yes, they have got 
a lot of millers up there that hiccough and grunt the stuff off,” 
and that, I fear, is too often a true description of the way in 
which milling machines are allowed to do their work. 

For years, drill press tables have been weak on account of 
their overhang, and many a careful mechanic has blocked up 
the table for heavy drilling or for heavy pieces by means of 
a screw-jack, or by some other means if no screw-jack was 
available. To-day this is not often required in modern ma- 
chines, as drill makers are providing a support as indicated in 
the Barnes drilling machine, shown on page 480, and in the 
Taylor & Fenn radial, shown on advertising page 184, which, 
by the way, is a most convenient tool, although I think it 
would be an improvement if a slotted tie-rod were provided 
from the arm to the table. This would stiffen the tool and 
add but little to the cost. In the Gang radial drill, advertising 
page 162, a support for the table is also provided, and in 
some makes of shapers the idea is introduced to advantage. 
To a very large extent, this stiffening of machine tools is 
called for by the heavy cuts takem by high-speed steel tools, 
but the added accuracy of the work produced on solid machines 
has also acted as an incentive for tool builders to produce 
something which is not only strong enough, but also “non- 
vibrating’ enough, to produce accurate work. The Lees-Brad- 
ner Co. says that “overhanging is a vital error in design,” and 
mechanical designers are beginning to recognize this fact to 
a marked degree. 

To change the subject, let us talk of twist drills. Just look 
at the row of “maimed soldiers” on advertising page 31. Of 
course the number of drill presses and collets now in use, 
seattered all over the world, could not be thrown away or 
changed without great expense, but the advertisement referred 
to shows a way to help matters. I do not believe that all the 
trouble with twisted tangs is due to their actual weakness, 
but very largely to neglect in seeing that the slots in the 
collets of drill presses are in proper order. I have often asked 
a foreman or superintendent if he ever inspected the slots in 
the drill-press spindles, and have seldom been answered in 
the affirmative. I feel sure that if the taper is a proper fit, 
and the tang also, the latter will rarely twist off with regular 
work. 

Your editorial on the “efficiency engineer’* is just to the 
point. That expression is a slur on the engineering profes- 
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sion, as it intimates that an “inefficient” engineer is also a 
calling. In my experience, the aim of all conscientious engi- 
neers has been the production of high quality at low cost— 
to get all that was possible out of the plant under the existing 
conditions. What is that if not efficiency? 

I cannot quite join you in your time-saving idea mentioned 
in the editorial entitled “Saving Time in Machine Work.” 
It is safe to say that we will find, if we analyze the operation 
of drilling a single piece, that not over 10 per cent of the 
total time is actually used in cutting metal. Drawing down 
the lever and throwing in the feed are not operations which 
require much time, and it is my belief that great time saving 
could be accomplished in securing the work rather than in 
handling the machine. Often the appliances for securing 
work on drill presses consist of a number of bolts and straps 
in a box which have to be dumped on a bench or on the 
floor in order to find the desired bolts. Usually.a trip to the 
store-room for missing nuts is required, unless they can be 
conveniently appropriated from the very carefully guarded col- 
lection of the planer hand, who is generally the autocrat of 
the machine shop. To cut a long story short, I believe that 
time saving in drill press work is in the direction of appli- 
ances to quickly get the drill to do its actual work, and not 
in automatic adjuncts to the press. However, the reciprocat- 
ing motion in the drill press shown on page 471, is certainly 
a very convenient addition. We have all worked the hand- 
feed lever at times to cut a keyway on a drill press, and 
wished for just such an attachment as this. 

It is perhaps not difficult to understand why a drill press 
has so few appliances, and why those that are provided are 
so poor. Most likely it is because this machine is especially 
everybody’s tool, unless the shop is a very large one. All 
hands do work on it, feeling no responsibility towards it, and 
only considering it their duty to get the job done, and the 
sooner they can get away from the machine the better. Unless 
a man is caught “red-handed,” the drill marks on the table 
are done at night when it is positively known that the drills 
play “tag,” and just get into the drill-press sockets all by 
themselves, which, of course, accounts for the disreputable 
appearance of the table. This curious night behavior of 
tools needs scientific investigation. I have known milling 
cutters or special tools to be taken in perfect condition to 
a tool-room at night, only to be found in bad shape the next 
morning, and even when a broken piece is found with the 
work done by it, it is merely a strange coincidence. 

It seems strange to me that the multiple drill makers do 
not provide some kind of adjustable drill guides, as it would 
greatly enhance the value of these tools. 

In answer to D. A. H.’s question as to rejected parts, my 
advice would be to destroy them at once, so that they cannot 
be used, or else you may be tempted to make use of them to 
the detriment of your reputation. Just be a Pharaoh and 
harden your heart, but do it at once, and make it part of 
your system. 

“Amateur,” judging from his letter on page 464, certainly 
is in trouble. The explanation of using a lathe for fine drill- 
ing “beats” anything that I have so far seen in print, and it 
is somewhat on a par with the advice given in a celebrated 
hand-book of engineering, where the’following appears: “Bor- 
ing.—For brass the speed is one-half that for cast iron.” This 
shows the truth of the statement of the school-boy who said, 
“Tf it wasn’t for books, we wouldn’t know nothin’.” W.D.F. 


* * * 


The development of electric rock drills of the percussion 
type has imposed the most severe requirements on steel 
used for the drills and hammers, but the economy of electric 
installations has made the development worth while. It is 
claimed that the electric drill using from one-half to two 
horsepower will equal the work of a compressed air drill 
using twelve to eighteen horsepower at the compressor. The 
changing of line wires is simple as compared with the shift- 
ing of pipes. Countervailing disadvantages are the dangers 
of short circuits and sparks and the lack of the fresh air that 
is a feature of the exhaust of compressed air drills of some 
importance. 
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THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


WIGGLESWORTH BORING, DRILLING AND 
TAPPING MACHINE 


The Western Machine Tool Works, of Holland, Mich., has 
recently placed on the market a boring machine especially 
adapted for heavy boring, drilling and tapping operations. 
This machine is capable of driving 4-inch drills in steel and 
will operate an 8-inch pipe tap in cast iron. The general fea- 
tures of the machine may be seen by referring to Figs. 1 and 2, 


Fig. 1. Boring, Drilling and Tapping Machine, built by Western 
Machine Tool Works : 


of the accompanying illustrations, which show views of each 
side. When the machine is in operation, the spindle remains 
in a fixed longitudinal position with relation to the driving 
mechanism and spindle-head and the latter is automatically 
fed downward on the face of the column. The machine has 
nine changes of positive geared feed, ranging from 0.006 inch 
to 0.042 inch per revolution of the spindle, and, in addition, 
three positive geared “leads” for tapping eight, eleven and 
one-half and fourteen threads per inch. These tapping leads 
are independent of the feed changes and any desired lead 
may be obtained by means of extra change gears. 

As will be noted, a belted connection is made between the 
countershaft on the base and the quick-change speed gear- 
box on the top of the column. By means of the speed change 
gears, eight different spindle speeds are obtained and this 
number is doubled by back-gears located in the head, thus 
giving a total of sixteen speeds, ranging from 25 to 400 revolu- 
tions per minute. From the gear-box the power is trans- 
mitted to the spindle head through horizontal and vertical 
shafts connected by bevel gears. There are three of these 
bevel gears and a friction clutch, which form the reverse 
mechanism for tapping. The lever D, Fig. 2, for operating this 
friction clutch, is located conveniently on the left-hand Side 
of the head. 


The spindle is driven by a large gear in the head. This 
gear is located in a fixed position near the lower end of the 
spindle and close to the work. This arrangement reduces 
the torsional strain on the spindle and tends to eliminate the 
chattering incident to heavy cuts. The automatic down-feed 
to the head is derived from a spiral gear located near the 
upper end of the spindle, the power being transmitted 
through feed change gears (as explained later) and a pinion 
which meshes with a rack in the face of the column. With 
this arrangement, the feed operates in conjunction with the 
spindle movements. 

Figs. 3 and 4 show the construction of the quick-change 
gear-box which is located on top of the column and governs 
the spindle speeds. Shaft A is keyed to the belt pulley and, 
consequently, rotates at a constant speed. A cone of four 
gears, B, is splined to shaft A and can be shifted longitudinally 
by fork © which slides on a fixed stud in the gear casing. To 
the rear of this fork there is a straight rack engaging gear D, 
which is keyed to the vertical shaft HZ so that rotating the 
latter shifts the cone of gears B. The variable speed is trans- 
mitted to shaft F on which is mounted a rocker arm @ having 
pivots H and H’ supporting two sets of intermediate gears J 
and J’. Gears J’ are directly geared to pinion shaft F, whereas 


Fig. 2. Another View of Wigglesworth Boring Machine 


J is connected by compound gearing as shown. On the upper 
end of rod # there is a circular rack which engages corre- 
sponding teeth in the sector face of rocker arm G. This rod 
may be raised or lowered and it can also be rotated to the 
right or left. Any vertical movement rocks arm G and per- 
mits either J or J’ to mesh with one of the gears on shaft A, 
whereas rotating # to the right or left shifts cone B on shaft 
A to bring any one of the four gears into engagement with 
J or J’. By varying the gear combinations in this way, eight 
spindle speeds are obtained. The vertical and rotary move- 
ments of rod #H are effected by the two levers B and C, Fig. 2, 
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Fig. 3. Side View of Speed-changing Mechanism 


which operate through the medium of a cylindrical part at- 
tached to the rod. 
The method of driving the spindle either directly or through 
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Fig. 4. End View of Speed-change Gears 


back-gears, is clearly shown in Fig. 5. The vertical shaft P, 
which receives its motion at the top of the column, carries 
gears B and X, and the spindle carries 
the mating gears Y and Z. Gear B is 
splined to shaft P and when in the po- 
sition shown, the spindle is driven 
through back-gears. To obtain a direct 
gear drive, gear B is dropped down in- 
side gear X (which is bored out to re- 
ceive it) by means of lever H, Fig. 2. 
Gear X has a large hub on its lower 
side and on the inside of this hub a 
two-jaw clutch is cut. This clutch is 
engaged by the corresponding clutch on 
gear B when the latter is lowered, and 
then the drive is direct from X to Z.’ 

The details of the positive geared feed 
mechanism are shown in Figs. 6, 7 and 
8. The power is derived from the spin- |& 
dle by a spiral gear’ Q which drives 
shaft C. The latter transmits move- 
ment to shaft D through three spur 
gears located in the small box seen on 
the front of the head in Figs. 1 and 2. 
(Incidentally, the different tapping 
leads are obtained by replacing gear 7’, 
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Fig. 9, with another size). 
as -shown in Fig. 7, ‘all of which run” loose ssonmen 
excepting gear X, which is attached by a key. The 
two gears to the left on D are locked together and any one of 
the three middle gears may be keyed to the shaft by a diving 
key mechanism. This diving key is operated by lever G, Figs. 
1 and 8, located on the right-hand side of the head. Above 
the three middle gears referred to, there is a cone of mating 
gears E (Figs. 6 and 7) which run loose on their shaft 
and are all joined together. Shaft F also carries three gears 


Shaft D carries five gears 
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Fig. 7. The Positive Geared Feed Mechanism 


and the one to the extreme right is attached by a key. Gear 
Y runs loose on the shaft and gear Z has a positive clutch 
formed on the hub and is splined to the shaft. When tap- 
ping is being done, the drive is from shafts D to F through 
gears X and Z and when the regular spindle feeds are desired, 
gear Z is shifted to the left (by lever H, Fig. 8) until its 
clutch engages a corresponding clutch on gear Y, thus locking 
the latter to shaft F. The feed movement is then transmitted 
from D to F either directly through gears V and Y or indi- 
rectly through the cone of gears H, depending on the position 
of the dive key. Three feed changes are obtained by shifting 
the dive key and, by the use of two change-gears at T, six 
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Figs. 5 and 6. Spindle Driving and Feeding Mechanism 
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additional variations are secured. From shaft F power is 
transmitted to the feeding worm by a spur gear on shaft J, 
Fig. 6. The worm is hung in a bracket pivoted around shaft 
J and it can be raised into, mesh with the worm-wheel by 
lever F (see Fig. 9) on the front of the head. When the 
worm is in mesh, it is secured by a finger f (Fig. 8). The 
feed is transmitted from the worm-wheel through the spur 
gearing shown in Fig. 7, to a rack secured to the face of the 
column which gives the vertical movement. The power feed 
can be automatically tripped at any point by means of an 


Fig. 8. Feed Box with Cover Removed 


adjustable stop ¢, Fig. 8, which engages with lever r, thus 
releasing trigger f and allowing the worm-wheel to drop out 
of mesh. The spindle-head has an automatic down-feed on 
the column of 40 inches, and the distance from the column 
face to the center of the spindle is 14% inches. 

The design of this machine is compact and extremely rigid 
throughout. In case it should be desired to bore open-end 
cylinders or similar work, provision has been made for steady- 
ing the lower end of the bar, it simply being necessary to 
drill and bore a hole through the table into a hub on the un- 
der side and: insert the necessary bushing. The lower end 
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Fig. 9. Front Gear Box with Cover Removed 


of the boring-bar can then be passed through this bushing 
which forms a rigid support. 

The lubrication of this machine has received careful atten- 
tion. All gears in the head and quick-change box run in a 
bath of oil, and the head alone will hold seven gallons of 
lubricant. The bearings are made self-oiling by means of 
wicks fitted into slots milled in the bearings, the ends of the 
wicks dipping into oil reservoirs. The loose pulley on the 
countershaft also has a wick, the end of which dips into a 
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reservoir cored out of the hub. These reservoirs hold enough 
oil to last for several months. 

In case a motor drive is desired, the motor can be mounted 
on the back of the column in place of the countershaft. The 
weight of the machine is about 8500 pounds. It may be seen 
in operation at the demonstration shops of Hill, Clarke & Co., 
Inc., in Boston and Chicago, and in the branch offices at New 
York, Philadelphia, Cleveland, Milwaukee and Rochester. 


UNIVERSAL CHIP GUARD 


In the department of New Machinery and Tools for April, 
1911, we illustrated a lathe chip guard manufactured by the 
Universal Stamping Co., 47 Poultney St., Buffalo, N. Y. This 
guard is now eduipped with a stationary base block as shown 
in the accompanying illustration to adapt it for use on the 
shaper. The bottom of this block is covered with rubber, 
which prevents any slipping from the jar incident to the 
shaper’s motion. Wither a plain glass or a magnifying glass 
may be inserted in the holder. The magnifying glass not 
only protects the eyes of the operator but magnifies the lay- 
out lines on the work, which is often desirable, especially in 
connection with toolmaking. 

The utility of a guard of this kind is shown by a ‘report 
on the cause of shop accidents. From a total of 670 acci- 
dents in connection with lathe work, 127 were caused by 
flying chips, or by the flying out of articles being turned. 
Of course, most of these accidents were not very serious and ° 
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did not result in permanent injury, but the figures show that 
the protection afforded by a chip guard is very much needed 
for certain classes of work. 


NATIONAL ELECTRIC SPOT WELDER 


The use of the electric welding process, especially in con- 
nection with sheet metal work, is rapidly superseding the _ 
older method of riveting, in the manufacture of a great 
many parts. Many articles formerly made of wood are now 
constructed of sheet steel, which has resulted in still fur- 
ther increasing the use of the electric welding process. The 
spot welder not only gives an increased production, but a 
neater finish, which is an important feature in connection 
with many classes of work. 

The electric spot welder shown herewith is a product of 
the National Electric Welder Co., Warren, O. This is a 24- 
inch size, which means that it will weld to the center of a 
48-inch sheet. When this machine is equipped with points 
or dies not more than %4 inch in diameter where they bear 
on the work, it is said to make 1000 spot welds in 16 gage 
steel or iron for ten cents, with current costing four cents 
per kilowatt hour, or three cents per horsepower hour. An 
alternating current is used, and the 12- and 24-inch standard 
spot welders have an improved shell-type transformer of 15 
kilowatt capacity, designed to reduce the line voltage to 4% 
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volts, which is the highest voltage required. The machine 
also has a regulating coil which gives eight different voltages 
at the welding points. These variations are indicated by a 
dial at the side of the machine, which is placed in the proper 
position by the handwheel shown. This feature is neces- 
sary, as the voltage required to spot weld varies with the 
thickness of the material. 

This machine is equipped with an automatic switch so de- 
signed that it is absolutely impossible to turn on the operat- 
ing current until the welding points are brought firmly into 
contact with the metal to be welded. The act of releasing 
the pressure on the points also immediately opens: the 
switch, which prevents burning the work or destroying the 
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Electric Spot Welder, built by National Electric Welder Co. 


copper points. The welding points are cooled by a continuous 
stream of water flowing through them, which increases their 
durability. 

The machine can be operated either by hand or independ- 
ently and without making any changes or adjustments. The 
use of the foot-lever permits the operator to hold and adjust 
the work between the welding points with both hands. The 
use of the foot-treadle, however, gives exactly the same re- 
sults as when the hand lever is employed. When the ma- 
chine is operated by the hand lever, the foot lever does not 
move and it can be removed readily if desirable. The ex- 
tended hand lever can also be easily taken out as it is fitted 
into a socket in the clutch plate. 

The switch is a new design of the double-pole, double- 
break type, having four points of contact. This switch opens 
both sides of the primary circuit in two places, which avoids 
excessive flashing with currents of high amperage and volt- 
age. This switch is placed on top of the machine and it has 
the advantage of being stationary, which avoids any trouble 
from the crystallizing and breaking of the flexible leads. 
The contacts of the switch are so designed that they can be 
removed readily. A complete set of contacts costs only a few 
cents and will ordinarily last from six months to one year. 

Two pieces of %-inch boiler plate can readily be welded 
together with this machine. Sheet steel 1/16-inch thick can 
be welded at the rate of thirty spots or welds per minute, 
and %-inch steel stock can be welded at the rate of twenty 
spots per minute. This machine is designed to be ‘fool- 
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proof,” which not only minimizes the cost of maintenance, 
but increases the output. 


BARNES DRILLING MACHINE 


The Barnes Drill Co., 814 Chestnut St., Rockford, I11., is 
now manufacturing a 26-inch all-geared drill of the sliding- 
head type. This machine, with the exception of the sliding 
head, is designed along the same general lines as the all-geared 
type formerly built by this company. Fig. 1 illustrates a 
standard machine, and Fig. 2 is a view showing the opposite 
side of a machine equipped with a motor drive. 

This design is said to have the power of an ordinary 36-inch, 
cone belt driven type. There are eight geared speeds and a 
similar number of geared feeds, all of which may be con- 
trolled from the front of the machine. The feed for any posi- 
tion of the controlling lever is shown by plain figures, and 
the feeds range from 0.005 inch to 0.086 inch per revolution 
of the spindle. The spindle is 1 15/16 inch in diameter in 
the sleeve and it is double splined. The crown and pinion 
gears are of extra large diameter and have teeth of four pitch, 
thus giving a strong drive. The head and spindle are coun- 
terbalanced by a weight inside the column which is suspended 
on a roller-bearing sheave wheel. The head is securely locked 
to the column face at any point within its travel, by two quick- 


Fig. 1. Barnes 26-inch All-geared Drilling Machine, with Sliding Head 


acting clamp screws, and it is raised and lowered by a crank 
pinion and rack which may be seen in Fig. 2. 

This machine is guaranteed to drive a 2-inch high-speed 
twist drill with a feed of 0.041 inch per revolution of the 
spindle and at the rate of 61% inches per minute, in cast iron 
without using the back-gears. A drill of this size has been 
driven at the rate of 8144 inches per minute during tests. A 
1-inch high-speed twist drill can be driven through cast iron 
at the rate of 1314 inches per minute, provided the drill itself 
will stand this pace. 

Suitable feeds are available for boring-bar work, and the 
machine will bore holes 8 inches in diameter or even larger. 
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The machine illustrated in Fig. 2 is equipped with a special 
boring-bar which is used for boring and reaming the ex- 
hauster bodies of vacuum cleaners. The holes are 6 inches in 
diameter and 614% inches deep, and the work. is said to be 
done very accurately. The sliding head is necessary in con- 
nection with this work, in order to remove the tools. The 
adjustment of the head can be easily effected by the rack and 
pinion movement, previously referred to. It will be seen that 
the boring heads, two of which are shown on the base of the 
machine, are equipped with pilot bars. This same machine is 
also used for boring the bearings, one of which is shown at 
the foot of the column. 

Some of the general dimensions of this machine are as fol- 
lows: Distance from column to center of table, 13%, inches; 
diameter of column, 74% inches; diameter of table, 23 inches; 
vertical travel of table, 20 inches; vertical travel of spindle 


Fig. 2. Barnes Drill eguipped with Motor Drive 


for one position of the head, 14 inches; adjustment of the 
sliding head, 23 inches; maximum distance from spindle to 
base, 54 inches; minimum distance, 1814 inches; maximum dis- 
tance from spindle to table, 40 inches; ratio of back-gearing, 
4 to 1; diameter of the crown gear, 10 7/16 inches; diameter 
of bevel pinion, 5 inches; net weight of machine, 1750 pounds. 


MOTOR-STARTING RHEOSTATS 


The BHlectric Controller & Mfg. Co., Cleveland, O., has 
brought out a new line of starting rheostats for series, shunt 
or compound wound, direct-current motors. The contacts on 
all sizes of these rheostats, can be removed from the front 
without disassembling or interfering in any way with the 
wiring or resistance. The retaining magnet is iron-clad, thus 
being protected from mechanical injury. The resistance wire, 
the capacity of which is liberally proportioned, is wound on 
asbestos-covered, metallic tubes through which a draft of air 
flows. This draft of air conveys the heat away from the re- 
sistance, but does not at any time touch the hot resistance 
wire; the result is an unusual freedom from oxidization of the 
resistance wire. 

These rheostats are regularly furnished in sizes varying 
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from 1% horsepower to 35 horsepower for 110 volts, and from 
¥% horsepower to 50 horsepower for 220 and 550 volts. Start- 
ers similar to the style shown in Fig. 1, are supplied for 


Figs. 1 and 2. Rheostats made by Electric Controller & Mfg. Co. 


motors up to and including 714 horsepower with 110 volts, 15 
horsepower with 220 volts and 20 horsepower with 550 volts. 
For larger sizes, the type shown in Fig. 2 is used. 


BROWN PYROMETER WITH ILLUMIN- 
ATED DIAL 
The Brown Instrument Co., of Philadelphia, Pa., has added 


to its line of electrical pyrometers, a new illuminated-dial in- 
dicator having an exceptionally long scale. Frequently an 
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Fig. 1. 


Brown Pyrometer 


instrument is desired which can be read easily by the operator 
of a furnace or kiln, at some distance, and this pyrometer with 
an illuminated dial is particularly desirable for just such 
conditions. This instrument has a scale 12 inches long and 


Fig. 2. Rear View of Pyrometer showing Method of Illuminating Dial 


it can be furnished without the illuminated dial if desired. 
Where the illumination is sufficient, the instrument does not 
require an illuminated dial, as the long scale affords very open 
graduations and accurate readings. In many plants, however. 
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where there are dark rooms for hardening and heat treating 
steel, and where work is carried on day and night; the illum- 
inated instrument is preferable. The scale is drawn on opaque 
glass, and a sixteen candle-power lamp is placed behind the 
scale, Which makes the graduations and the pointer stand out 
clearly at a distance. Better results are often secured with 
this instrument because more accurate readings of the tem- 
perature can be obtained. 


SAFETY LATHE DOG 


Every machinist who has operated a lathe realizes the 
danger connected with the use of the ordinary lathe dog with 
its unguarded set-screw which tends to catch in the clothing, 
especially when filing. A safety lathe dog has been brought 
out by Elmer J. Michaud, S. Windham, Conn., which is so 


Safety Dog and Ordinary Type 


shaped that the set-screw is guarded. This new dog and also 
the ordinary type is illustrated herewith. The ‘tail’ of the 
safety dog is curved around in front of the set-screw on the 
leading side—as determined by the direction of rotation—thus 
affording protection. This feature does not affect the con- 
venience of loosening or tightening the set-screw. 


UNIVERSAL EMERY WHEEL GUARD 


The emery wheel guard illustrated in Fig. 1 is designed 
to be applied to practically any make of shop tool-grinder. It 
will cover emery wheels up to 8 inches in diameter and 114 
inch thick. This guard covers the outside of the wheel and 
also the end of the spindle and retaining nut. The inner 
side of the wheel is left open to permit using the full width 


Fig. 1. 


Emery Wheel Guard made by Universal Stamping Co. 


in case this is necessary. The application of this guard to 
a tool-grinder of the bench type is illustrated in Fig. 2. The 
guard proper is supported by a steel rod which, in turn, is 
held by a clamp attached to the spindle bearing box. This 
clamp, the form of which is clearly shown in Fig. 1, is made 
in two pieces which are held together by two cap-screws. It 
is clamped over the bearing boxes by two set-screws, which 
are locked with jam-nuts. By loosening the rear cap-screw 
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on the clamp and the two binding posts seen above and below 
the guard, the supporting rod can be raised or lowered or 
swung to the right or left, thereby allowing the guard to be 
adjusted as the wheel wears. The water pan is located just 
below the grinding rest and is attached to the guard proper 


MACHINERY 


Fig. 2. Tool-grinder equipped with Universal Wheel Guards 


by a screw. This pan is not only useful for cooling purposes, 


but aids greatly in settling the dust. It can be attached or 
removed quickly for cleaning or filling. When this guard 


is properly adjusted there is no chance of emery or srindings 


flying into the eyes of the workman. It is manufactured by 
the Universal Stamping Co., 47 Poultney St., Buffalo, N. Y. 


yy 


SENECA FALLS 12-INCH QUICK-CHANGE 


LATHE | 


The Seneca Falls Mfg. Co., 330 Water St., Seneca Falls, 
N. Y., has just placed on the market a 12-inch quick-change 
lathe of the same design as the 14-inch size described and 
illustrated in the department of New Machinery and Tools for 
December, 1910. The quick-change feed mechanism of this 
lathe provides forty-eight changes for the lead-screw, which is 
also used as a feed-rod. All standard threads from 11% to 92 
per inch, including 1114, can be cut, and feeds varying from 
0.0023 to 0.142 inch per revolution of the spindle are available. 

The index plate shows clearly how to obtain any thread or 


feed. There is a micrometer stop for the cross-slide by means . 


of which minute adjustments can easily be made. The stop 
is adjusted by a worm-gear operated by a screw having a 
knurled knob. The graduations on the micrometer barrel are 
about % inch apart and represent 0.00025 inch. The stop 
mechanism is thrown in or out of engagement by a knob inside 
the handwheel. The reverse mechanism for the cross and 
longitudinal feeds and lead-screw consists of a set of spur 
gears and clutch in the headstock. The reverse mechanism 
is operated through levers connected by a rod with a hand 
lever arm on the apron. An automatic stop for the carriage 
operates in either direction by means of adjustable stops on 
the reverse rod. The headstock is a deep web pattern and 
has a forged erucible steel spindle revolving in large bearings 
provided with oil rings. A draw-in chuck with collets up to 
%, inch can be furnished. A new binding device secures the 
plain and compound rest to the cross-slide. An automatic 
safety device prevents engaging opposing feeds, and the feed 
gearing is disengaged when cutting threads so that the longi- 
tudinal handwheel does not revolve. 


POLISHING STAND OR JACK 


The general appearance and interior arrangement of a new 
polishing stand or “jack” built by F. E. Wells & Son Co., 
Greenfield, Mass., is shown in the half-tone engraving, 
Fig. 1, and the line illustration, Fig. 2. This machine was 
first built for the company’s own use and proved so satisfac- 
tory that it has been placed on the market. By referring to 
Fig. 1, it will be seen that the machine is intended to be 
driven from beneath the floor. ‘With this form of drive any 
chance of accidents from the driving belt is eliminated and 
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all of the mechanism is self-contained. The enclosed con- 
struction also furnishes an ideal protection for the bearings 
from dust. 

The interior mechanism is shown by the sectional and side 
_ views Fig. 2. The driving belt which connects with a driving 
pulley beneath the floor, runs over pulley @ on the main shaft 
D of the machine. This shaft runs in bronze boxes the bear- 
ings of which are lubricated by means of ring oilers L. The 
driving belt normally runs slack and then the spindle or 
polishing shaft D is at rest. The machine is started by simply 
depressing the hand lever H at the side of the column. This 
lever controls the movement of an idler pulley F which is 


Fig. 1. 
mounted on shaft H, contained in a yoke that fulcrums about 


Polishing Jack built by F. HE. Wells & Son Co. 


shaft G, so that when lever H is depressed, the idler pulley. 


is forced against the driving belt thus tightening it. Lever 4 
has an adjustable weight J, and when the idler pulley is 
thrown into contact with the belt it is retained in that posi- 
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Fig. 2. Views showing Idler Belt-tensioning Device of Wells Polishing Jack 


tion by the engagement of pin J with a projection K on the 
frame of the machine. As soon as the idler is swung away 
from the belt, the spindle D is quickly stopped by a brake WU, 
which is automatically applied by the backward movement of 
the idler yoke. This machine can be equipped with a special 
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shaft for carrying two wheels in case this is desirable. A 
swinging arm with a table for disk grinding can also be 
furnished. 


— 


FARWELL UNIVERSAL GEAR HOBBING 
MACHINE 


The Adams Co., 874 Market St., Dubuque, Iowa, has added 
to its line of gear hobbing machines, a No. 4 size adapted to 
the cutting of spur or spiral gears, worm-wheels and worms, 


Farwell Universal Gear-hobbing Machine 


Big. 1. 


up to 24 inches in diameter and with 8 diametral pitch in cast 
iron and 3% pitch in steel. This machine, a general view of 
which is shown in Fig. 1, has such a wide range of feeds and 
table speeds as to make it universal. 

Change gears can be furnished for cutting a single-thread 
worm or a screw of fine pitch and, in ad- 
dition, worm, spiral or spur gears, hav- 
ing a wide range as to the pitch and 
number of teeth, can be hobbed. The 
vertical feeds of the cutter head range 
from 0.002 to 0.500 inch per revolution 
of the table. The table may be geared 
to make one revolution to two revolu- 
tions of the cutter, or it may be geared 
to make one revolution to a thousand or 
more revolutions of the cutter. This 
wide range of feeds and table speeds is, 
of course, unnecessary for ordinary spur, 
spiral and worm-gear cutting, but no ad- 
ditional complication was incorporated 
in the design to cbtain this range. 
The drive for the table and feeds: 
is such that the compounding of a com- 
paratively small number of moderate: 
size gears enables this range to be 
obtained. 

This machine is especially designed 
for gear- and worm-hobbing, but the slow 
table travel relative to the cutter speed, 
which is available, enables the machine 
to be used also as a continuous or circu- 
lar milling machine. A special spindle 
and bracket, such as is shown in Fig. 3, 
may be secured for this purpose. The cutter-head has been 
made as rigid as possible by using a wide saddle and swivel 
of heavy construction. The cutter spindle is large and has a 
hole through which the arbor proper passes. The arbor is 
driven by a long key, and adjusting nuts on the arbor at each 


Machinery 


562 


end of the spindle provide a longitudinal adjustment of the 
hob. The spindle is driven by a steel spur gear and pinion, 
and both the spindle and pinion shaft run in adjustable bronze 
bearings located on each side of the gears, thus equalizing the 
strain. 

There is but one pair of bevel gears in the spindle drive. A 
reducing gear of large diameter is interposed between the 
cone-pulley shaft and a universal-joint shaft which transmits 
power to the spindle. This is the same drive which has been 
satisfactorily used on the No. 3 machine. The universal joints 
are of special design and are provided with large wearing 
surfaces of steel bearing on bronze. Wear can be compensated 
for readily, and there are felt oil retaining pads to facilitate 
lubrication. The cutter-head has an automatic stop and a 
rapid power return movement. : 

The table saddle has a power inward feed ranging from one- 
quarter thousandth to three-eighths inch for each revolution of 


Fig.2. Farwell Machine cutting Spiral Gear having Tooth Angle 
of over 80 Degrees 


the table. An automatic depth stop is provided for worm- 
wheel hobbing. The table may be geared to cut anything from 
a single-threaded worm to a gear having a thousand or more 
teeth, including all prime numbers. A regular set of change 
gears (120 in number) will give all the feeds mentioned and 
will enable gears having any number: of teeth up to 200, to be 
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Fig. 3. Gear-hobbing Machine arranged for Continuous or Circular Milling 


cut, and Many composite numbers above the figure mentioned. 
Special gears can be furnished to cut all other numbers in- 
cluding prime numbers. 

The countershaft furnished is provided with three clutch 
pulleys, giving a hobbing speed in both directions and a slow 
speed for driving milling cutters. The lubricating pump is 
arranged to run in the right direction when the direction of 
the spindle is reversed. The table is driven by a steel worm 
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engaging a bronze ring worm-wheel. This worm-wheel is 20 
inches in diameter which is within four inches of the ma- 
chine’s maximum capacity. Provision is made for easily tak- 
ing up any wear, either in the mesh or end motion of the 
worm. The table is of heavy rib or spoke-and-rim construc- 
tion, and the top between the ribs, instead of being level, is 


Fig. 4. Hobbing Small Five-threaded Worm on Gear-hobbing Machine 


depressed to a cone shape. This conducts all chips and lubri- 
cant into a pan in the base of the machine. The lubricant 
drains out of the pan into a tank below. The pan may be 
removed easily through the door shown, when necessary. The 
weight of the machine, complete, is about 3900 pounds. 


NIAGARA POWER DOUBLE SEAMER 


The machine shown in Fig. 1. of the accompanying illus- 
trations, is made by the Niagara Machine & Tool Works, 
Buffalo, N. Y., and is especially designed for double-seaming 
the heads of drums and other sheet-metal packages. The 


Figs £. 


Niagara Power-driven Double Seaming Machine 


heads must be previously stamped to the proper shape by 
means of a press and dies. The work to be double-seamed 
is clamped between the top disk and the lower double-seaming 
chuck, which is shaped to suit the work. The chuck is driven 
by means of bevel gears, and the spindle carrying the chuck 
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has an adjustable end thrust bearing. The carriage with the 
double seaming rolls mounted in a turret head, is actuated by 
means of a screw and the handwheel shown. Hither two or 
three rolls are used according to the type of the seam and 
thickness of the material. The motion is controlled by a 


friction clutch actuated by one of the hand levers seen at the 
right side of the lower chuck. The other lever is used to bring 
down the upper clamping plate, which is counterbalanced. 


Fig. 2. Forming a Double Seam 


The successive steps connected with forming a double seam 
are illustrated in Fig. 2. The first view at A shows the body 
and bottom of the work assembled and ready for seaming. 
The first seaming roll is then brought up against the flanges 
on the work which are turned over as indicated at B. The 
turret is then indexed, thus bringing the finishing roll in posi- 
tion. This roll is then moved in against the work, thus flat- 
tening and locking the seam together as indicated at C. ‘This 
seamer has a capacity for work varying from 10 to 82 inches 
in diameter and not exceeding 45 inches in height. 


TURNER HOT BLAST TUBULAR TORCH 


The Turner Brass Works, Sycamore, Ill., has designed a 
hot-blast gasoline torch, which is about five feet long, two 
inches in diameter and is made of heavy gage brass tubing. 
This new torch produces a very hot blast flame which is 
easily controlled by the gasoline valve. There is a power- 
ful burner at one end, and the gasoline valve and pressure 
pump is located at the other end, as shown in the accom- 
panying illustration. The long tube forming the body con- 
tains the gasoline that is delivered to the burner. This 
tube holds about three auarts. A controlling valve inside the 
tube regulates the flow of fuel in such a manner that the 
torch can be used in any position, the flame being pointed 
up or down, as required. Air pressure for the blast is 
pumped into the gasoline chamber, the same as in any other 
torch, by means of a pump at the end of the tube. The 
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UNIVERSAL VISE AND SURFACE TABLE 


The vise illustrated in Fig. 1 has a universal adjustment 
which makes it possible to hold odd-shaped parts, as well as 
ordinary shapes in the 
best position for the work- 
man. The swiveling base 
gives an angular adjust- 
ment and the vise can be 
raised or lowered to the 
most convenient height. 
The vise can also be 
turned about the axis of 
its supporting column. 
These various adjust- 
ments enable the work- 
man to secure the best 
light on lines or prick- 
punch marks indicating 
finished surfaces, and 
they also prevent stoop- 
ing or working in an awk- 
ward attitude as is often 
necessary with the ordi- 
nary fixed vise. The vise 
is rigidly held in any 
position by a single 
clamping lever, and when a_ vertical adjustment is 
made, the vise is held automatically until the lever is tight- 
ened by a locking col- 
lar on the stem. 
These vises are made 
in four. styles and 
four sizes. 

An accessory. to 
this vise is illus- 
trated in Fig. 2. This 
is a surface-table or 
plate which can be 
mounted in the base 
as shown, This plate 
can also be detached 
from the stem and 
used on the bench, 
the same as an ordi- 
nary surface-plate. 
The sizes of these 
plates are made to 
suit individual re 
quirements. These 
vises and surface tables are the product cf the Victor Vise Co., 
15-19 W. Washington St., Springfield, O. F 


Fig. 1. Vise having Universal Adjustment 


Fig. 2. Surface-table mounted on Vise Base 


ROCKFORD HAND MILLING MACHINE 


The No. 3 hand milling machine built by the Rockford 
Milling Machine Co., Rockford, Ill., is now equipped with 
a power longitudinal feed whenever such a feed is desirable. 
The arrangement of the feed mechanism is very simple. The 
power is derived from the rear end of the main spindle, which 
carries a three-step cone-pulley. This pulley connects by belt 
with a lower pulley mounted on the end of a universally- 


Turner Hot-blast, Tubular Gasoline Torch 


jointed shaft which transmits motion, through gearing, to the 


flame is about two inches in diameter at the burner and 
approximately twelve inches long. 

This torch is intended for foundry use in connection with 
drying and baking sand molds, and it can also be used for 
preheating purposes, burning paint (especially on a large 
scale) thawing out frozen pipes, melting ice, and for heat- 
ing the ground in advance cf general construction work. 
Other uses for a torch of this form will readily suggest 
themselves. The weight of the torch is about seven pounds. 


work-table. By reversing the cone pulleys, six changes of 
feed can be obtained. This machine has the regular combin- 
ation screw and lever feed. These two feeds do not interfere, 
and the change from one to the other can be quickly made. 
The advantage of this double feed arrangement is obvious. 
This machine can be used for either horizontal or vertical 
milling, and, by means of special attachments, it is adapted to 
a wide range of work. There is a longitudinal power feed of 
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11 inches, a transverse feed of 4 inches and a vertical move- 
ment of 614 inches. The working surface of the table meas- 
ures 18 by 4% inches. 


BRADFORD GEARED-HEAD MOTOR- 
DRIVEN LATHE 


The Bradford Tool Co., Cincinnati, O., has brought out a 
geared-head, motor-driven lathe, which is a departure from 
conventional designs, as will be seen by referring to Fig. 1. 
This lathe is designed to eliminate top-heaviness and vibra- 
tion, and, at the same time, secure a more compact machine 
by locating the motor as indicated in Fig. 2. The lathe has 
a mechanical reverse movement and mechanical speed 
changes which are easily and quickly made. If a constant 
speed motor is used, eight spindle speeds varying from 12 to 
398 revolutions per minute, are available, and an indefinite 
number of speeds can be obtained by using a 114 to 1 variable 
speed motor, having a simple starting and regulating rheostat. 

An effort has been made to arrange the speed controlling 
levers so conveniently that the operator will always use an 
efficient speed. A selective type, automobile design of speed- 
box is incorporated in the drive and provides four of the 
speed changes. The revolutions per minute of the lathe 
spindle are plainly marked on a plate which shows the four 
positions of the speed-box lever and the right and left posi- 
tions of the lever seen on the head. All of the changes 
are obtained by these two levers, and the speed-box lever is 
locked automatically when the lathe is running, thereby pre- 
venting breakage. The lower gear-box shaft is continued to 
the left of the gear-box and is in driving connection by 
means of a pair of gears as well as by a pair of Morse silent 
chain gears, with a short countershaft driven direct by .a 
pinion on the end of the motor shaft. Hither the gear or 
chain drive is engagied by friction clutch members controlled 
by the long shifter handle seen above the lathe. This feature 
enables the lathe to be run forward or backward and also 
provides an effective brake for stopping quickly when work- 
ing up to shoulders. <A shot-bolt in positive operating con- 
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carries another gear which is, in turn, in driving connection 
back again to the lathe spindle by means of a second posi- 
tive clutch-operated gear on the spindle. The lever seen on 
the head is in operative connection with the friction and 
positive clutches which respectively engage the high- and 
low-speed gears with the spindle. All supplementary speeds 


Fig. 2. End View of Bradford Lathe showing Location of Motor 


are obtained by the simple regulating rheostat, which is 
located just below the quick-change gear screw-cutting mech- 
anism. 

The quick-change gear device is of the well-known Bradford 
type and enables the cutting of all standard and pipe threads, 
including 114% per inch. The gears are of forged steel, and 
ordinary change gears can be used direct between the spindle 


milo. A 


nection with the main clutch operating lever, prevents shift- 
ing the gears under load. The peripheral speed of the gears 
is very low. All parts are of easy access, and particular 
attention has been given to the matter of lubrication. 

The head has for its first driver a short shaft carrying a 
Morse chain-wheel and a gear-wheel, both of which are in 
driving connection, respectively, with a chain-wheel on the 
right-hand upper gear-box shaft and a friction-clutch-operated 
gear on the main spindle. The latter gear is in driving con- 
nection with a gear on the back-gear shaft. This shaft also 


Bradford Geared-head Motor-driven Lathe 


and lead-screw for cutting any odd thread. An automatic 
stop for the longitudinal feeds is provided regularly. The 
apron is equipped with a thread indicator and chasing dial, 
the worm-wheel of which can be disengaged from the lead- 
screw by a cam and knurled knob, thus avoiding unnecessary 
wear. All exposed gears are carefully guarded as the illus- 
trations show, thus protecting both the operator and ma- 
chine. 

The spindle is made from high carbon crucible steel and 
it is mounted in adjustable, taper, bronze bearings. The bed 
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is of extra weight and depth and is webbed in two-foot sec- 
tions. The carriage has a full bearing on the vees its entire 
length and is gibbed front and back. The apron is of the double- 
plate pattern and has a non-interfering device to prevent the 
feed-rod and lead-screw from being engaged simultaneously. 
The pinions and studs are of high-grade steel, hardened and 
ground. The feeds cover a wide range and they are all posi- 
tive geared. This lathe can also be arranged for a single- 
pulley drive instead of a motor drive. If a two-speed counter- 
shaft is used in conjunction with the selective speed-box and 
geared head, sixteen forward speeds may be obtained. The 
drive can be direct from the lineshaft if the latter is suit- 
ably located. The motor-driven and single-pulley lathes are 
made in 18-inch heavy pattern, 22- and 26-inch sizes. 


HENDEY RELIEVING ATTACHMENT 


The Hendey Machine Co., Torrington, Conn., has brought 
out an improved form of relieving attachment which can be 
used to relieve hobs or taps having spiral flutes. This new 
attachment can also be employed for relieving any of the work 
for which the design formerly built is adapted. The advantage 
of the spiral flute is that it gives a cutting edge that is 
square with the body of the tooth, which is conducive to better 
and faster cutting. This attachment is shown applied to a 
lathe in Fig. 1. 


Fig. 1. 

The actuating mechanism is mounted on the main gear-box, 
the tool pan or cover of which is removed. The tool-slide in- 
terchanges with the compound or other rest on top of the 
cross-slide, and it can be swiveled to different angular posi- 


MACHINERY 


Hendey Relieving Attachment applied to Lathe 
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easy Manner, by means of a toothed coupling at the ends of the 
oscillating shaft and cam-lever, which permits the relative 
position of the eccentric on the tool-slide and the cam-lever to 


Fig. 3. Relieving Sides of Angular Cutter 

be changed, thereby lengthening or shortening the reciprocat- 
ing travel of the tool. This adjustment gives the tool-slide a 
movement varying from zero to 5/32 inch on the 14-, 16- and 
18-inch lathes, and the 
movement is increased to 
3/16 inch on the 20-inch 
lathe, and to 1/4 inch on 
the 24-inch size. 

If a hob or tap having 
spiral flutes is to be re- 
lieved with this attach- 
ment, the pitch of the spit- 
ral and the gears neces- 
sary to drive the attach- 
ment, are first determined. 
After the attachment is 
geared to suit the spiral 
and number of flutes, the 
lead-screw is engaged and 
the backing-off operation is 
performed the same as for 
straight flutes. The lead- 
screw should not be disen- 
gaged but the carriage is 
reversed by power, the 
lever at the right of the 
apron being used for that 
purpose. When determining the pitch of the spiral, it should 
be remembered that quite a variation in length can be made 
without any serious drawback. Fig. 2 shows the attachment 
relieving a spirally fluted hob. 


Fig. 2 Relieving Spirally-fluted Hob 


tions for side and end relief work, as will be explained later. 
‘The mounting of the complete attachment requires but a few 
minutes. The amount of relief can be varied in a simple and 


Fig. 4. Attachment arranged for Inside Relieving 


Fig. 3 shows the method of relieving the side of an angular 


cutter. This application is made possible by means of the 
swiveling tool-slide which enables the tool to be placed in the 
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proper position. By the use of an additional universal joint 
and bearing to permit the tool-slide to be swung to a 90-degree 
angle, counterbores can be relieved as indicated in Fig. 5. 
When the attachment is used for relieving inside work such 
as hollow mills and threading dies, the eccentric which con- 
trols the travel of the tool-slide is set so that the relieving 
movement is away from the axis of the cutter instead of 
toward it. This change is made by the toothed coupling con- 
necting the cam lever and oscillating shaft, the latter being 
turned beyond the zero mark in a clockwise direction as far 


Fig. 5.. Relieving a Countsrbore 


as is necessary to get the desired amount of travel. It is also 
necessary, for internal work, to change the position of the 
opposing spring in the tool-slide, so that it will press against 
the end of the slide and prevent the tool from “jumping” into 
the work. Fig. 4 shows an example of internal work. 

When relieving a right-hand tap, the ordinary practice is 
to first set the tool as for cutting a thread. The tool is then 
accurately set with reference to the thread space by rolling 


Fig. 6. Relieving Left-hand Tap having Spiral Flutes 


the work in the dog or by disengaging the gears in the gear- 
box. The motion of the tool-slide is then adjusted so that the 
forward movement of the tool will meet the front of the tooth 
and the return movement begin promptly after leaving the 
end. ‘ 

Left-hand taps can be relieved by two different methods. 
By the first, the cut is started at the cutting edge and ends at 
the “heel,” and by the second, the start is made at the heel 
and discontinues at the cutting edge, the tool being drawn out 
from the work during the cut. When the first method is em- 
ployed, the tap is placed. with the point towards the headstock 
spindle and the shank end is supported by the tail-center as 
indicated in Fig. 5. An extension or blank end long enough 
to take the driving dog, is provided at the point of the tap. 
With the second method, the tap is held between the centers 
the same as a right-hand tap, but the travel of the tool-slide is 
set as for inside relief. As will be recalled, the necessary 
adjustment is made by the toothed coupling, and the opposing 
spring, in this case, is left in the same position as for right- 
hand work. 
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When work is being relieved, it should be revolved much 
more slowly than when turning, to give the tool-slide time to 
operate properly. A maximum of 180 teeth per minute is 
recommended, and if wide forming tools are used, the speed 
may be reduced to as low as 8 teeth per minute. It is also 
essential to use tools having a keen edge, and the tool-slide, 
should work freely but without undue looseness. After a 
cutter has been formed, it is a good plan to color it either by 
heating or dipping it in a strong solution of copper sulphate. 
The operator can then plainly see the work done by the re- 
lieving tool and stop at the proper time. Re-milling after the 
backing-off operation, insures a sharp edge and reduces the 
amount of grinding necessary after the cutter is hardened. 


D. & W. FUSE CO”S MAGNETIC 
CHUCKS 


As a labor saver, there is probably no form of electrical de- 
vice which has proved of greater benefit in the machine shop 
and tool-room than the magnetic chuck. When a large num- 
ber of pieces are to be machined, the time and labor saved by 
the use of a magnetic chuck, as compared with the old methods 
of clamping, or holding one piece ata time in a vise, will often 
pay for a chuck within a short time. Magnetic chucks of the 
flat and rotary types now being manufactured by the D. & 
W. Fuse Co., Providence, R. I., are illustrated in Figs. 1 and 2. 

The flat chucks (see Fig. 1) have a horizontal face and are 
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Fig. 1. Magnetic Chuck of Flat Type, built by D. & W. Fuse Co. 


equipped with adjustable end and side stops, providing con- 
venient means for locating and steadying the work. This form 
is particularly useful for holding such work as file blanks, 
scale blanks, thickness gages, punches, dies, accurate shims, 
gibs, or practically any part on which it is necessary to grind 
flat surfaces. Milling operations can also be performed with ~ 
great facility, if the shape of the work is such that the end stop 
of the chuck can be raised to take part of the thrust. When 
used in this way, the smallest flat chuck built by this company 
will hold a 1- by 2- by 6-inch bar of tool steel, tightly enough 
to permit milling 0.050 inch from a surface 2 inches wide, and 
with a feed of 1 inch per minute. This chuck is also useful 
for holding stock requiring light planing and shaping opera- 
tions. 

The rotary chucks have been used effectively in plants manu- 


facturing ball and roller bearings, for holding ball races dur- 


Fig. 2. Rotary Magnetic Chuck and Auxiliary Plate 


ing the grinding operations. Rotary chucks are also used for 
holding pistons and piston rings which must be accurately 
ground. The rotary chuck illustrated in Fig. 2 is equipped 
with an auxiliary plate. 

This company also manufactures vertical chucks which have 
a perpendicular holding face when clamped to a horizontal ma- 
chine platen. They are especially adapted for grinders having 
a cup-wheel mounted on a horizontal spindle, The chuck proper 
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is similar to the flat type. The magnet coils of these chucks 
are wound with ‘“Deltabeston” wire, having a special heat- 
proof insulation of pure asbestos. This insulation can safely 
withstand temperatures as high as 400 degrees F. In addition, 
the coils are wound by a special process which still further 
protects them from heat and moisture. This construction pre- 
vents burning out of the magnet coils when subjected to varia- 
tions of voltage, moisture or prolonged service. The coils are 
rigid units which are interchangeable, and the arrangement of 
the chuck is such that they can be replaced readily. Auxiliary 
plates, which are made to fit these chucks, are used as jigs or 
fixtures for holding special pieces of irregular shape. By 
means of these plates, one chuck can be made to cover a wide 
range of operations, as any number of plates can be used. 

Both the flat and vertical chucks have their ends machined 
true so that several of them can be lined up end-tc-end for 
holding long work, or for machining many small parts at one 
yperation. This feature permits the units to be used separ- 
ately on different machines, or to be assembled into one long 
chuck controlled by a single switch. With the exception of 
the smaller sizes, the chucks are designed for use on direct- 
current circuits of 105 to 125 volts. If it is desirable or neces- 
sary to energize them on circuits of higher voltages, such as 
210 to 250 volts, or even 550 volts, a convenient form of 
auxiliary resistance is supplied, which can be inserted at any 
suitable point in the circuit. The small chucks are equipped 
with standard external resistance units for use on 105- to 125- 
volt direct-current circuits. ; 

The chucks are both oilproof and waterproof and are 
equipped with demagnetizing switches for readily releasing 
the work. When possible, a special switch is used, which is 
attached directly to the chuck. This switch, by a simple 
movement of the hand, automatically and positively demagne- 
tizes the chuck. Where it is not practicable to mount this 
device on the side of the chuck, an independent control base 
is provided on which is mounted a knife switch with the 
demagnetizing unit. When the switches are mounted directly 


on the chucks, they are entirely enclosed in water-tight iron 
This affords thorough mechanical protection and 
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clearly shown by the illustration. There is a cross-movement 
of 7 inches from the center. The small lever just above the 
micrometer feed-screw, serves to release the feed so that the 
grinding head may be quickly moved to or from the work by 
means of a rack and pinion actuated by a lever. This feature 
facilitates the fitting of gages and replacing of the work. The 
grinding wheel is covered and is provided with an adjustable 
tube to direct the flow of water for wet grinding. 


Fig. 2. Another Remington Grinding Attachment 
Fig. 2 shows another external grinding attachment for 
bench lathes, which can be used in connection with the grind- 
ing of irregular forms without the necessity of re-setting the 


work for different angles. This attachment is particularly 
adapted to grinding hardened steel paper cutters. The illus- 
tration shows a paper cutter which has been ground on the 
plane, concave and bevel sides at one setting. Fine adjust- 
ments are provided throughout, both for setting the wheel and 
to compensate for wear. The circular Swivel base is gradu- 
ated in degrees for obtaining different angular adjustments. 
Both of these attachments are recent developments of the 
Remington Tool & Machine Co., Woburn, Mass., and are 


Fig. 1. Remington External Grinding Attachment for Bench Lathes 


serves to keep emery dust from cutting out the moving parts. 
Magnetic chucks can only be operated on direct-current cir- 


cuits, and under no conditions can alternating currents be. 


used. Where direct current is not available, direet-current 
generators are supplied. 


REMINGTON GRINDING ATTACHMENTS 


The external grinding attachment illustrated in Fig. 1 is 
for bench lathes and is of rigid design with a capacity for 
grinding wheels 4 inches in diameter and ™% inch face width. 
The grinding head may be removed and a head for internal 
grinding substituted if desired. The spindle of the internal 
grinding attachment is capable of speeds up to 30,000 revolu- 
tions per minute. The circular swivel base is graduated in 
degrees for grinding taper work. The lever movement is novel 
in that it is adjustable for quick short strokes, as well as for 
longer strokes. The method of making this adjustment is 


designed to be used with the bench lathes manufactured by 
this company. 


CHAMBERSBURG BOARD DROP HAMMERS 


A new line of board drop hammers made in capacities from 
400 pounds to 3000 pounds falling weights has recently been 
brought out by the Chambersburg Engineering Co., Chambers- 
burg, Pa. A hammer of the new design is shown in the ac- 
companying three engravings, illustrating the front, side and 
back views, respectively. The principal features of the new 
design are the manner of adjustment for lining up the dies, 
the manner in which the front rod is lifted up into place, and 
the knock-off construction. All the features incorporated have 
been subjected to most rigid and exacting tests in regular 
service. ‘i 

The head or lifter is securely held in place on the top of the 
frames, by four through bolts, which pass through drilled 
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holes and which have spiral springs to absorb shock. The 
rolls are furnished either plain or geared, as desired. Together 
with their driving spindles they are located in hooded eccen- 
trics—the front eccentric being used for operating, while the 
rear eccentric is for adjustment only. These eccentrics are 
made from steel castings, in one piece, this method insuring 
exact alignment. Provisions are made for preventing oil get- 
ting onto the rolls where they bear against the boards. The 
spindle bearings are made of ample size; they are bronze 
bushed and provided with oil reservoirs. 

The board clamps are located at the extreme top on double 
eccentrics. A permanent alignment of both rolls and board 
clamps is insured, even if the operator is careless. When 
the ram is suspended the board is so gripped that it hangs 
free of both rolls. The board clamps are so designed that 
they will grip instantly the heaviest rams in any position 
without sliding, even if the board is badly worn. When the 
treadle is fully depressed, the board falls freely, no matter how 
worn it is at the point of pick-up. The trouble of drag through 
the clamps just before the blow is struck, which is a common 
difficulty, is thus overcome. 

The adjustments necessary to the back roll and board clamp 
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made by large tension bolts, the construction being such that 
in case of fracture the bolts can be passed out into the die 
space and quickly replaced without dismantling the machine. 
In the usual construction it is necessary to dismantle the 
entire superstructure to make such repairs. The bolts are 
supported for their whole length in bored holes. Lock washers 
are provided to positively hold the adjusting nuts in any posi- 
tion. The frames are designed for the minimum adjustment 
of 0.0026 inch. The ram or hammer is of 40-point carbon open 
hearth steel, properly balanced, and made deep: enough from 
front to back to insure the alignment of the dies. The lifting 
boards are of well seasoned maple, let into the ram and se- 
cured iby an under-cut plate with teeth on one side so as to 
enable the use of a straight board, and at the same time pre- 
vent the board from pulling out. 

The anvil is made of cast iron in one piece, and the anvil 
cap is made from 40-point carbon open hearth steel. Anvyils 
weighing from fifteen to twenty times the rated falling weight 
of the ram can be furnished, and can be made of steel, if de- 
sired. The anvil is secured to the frames by four bolts, spiral 
springs being provided to reduce the shock. These bolts are 
set at a slight angle in order to locate the pocket for the bolt 


Figs. 1 to 3. Front, Side and Rear Views of Board Drop Hammer built by Chambersburg Engineering Co. 


to take up the wear of the board, are quickly made from the 
floor by means of adjusting bars led down the back of the 
machine to within easy reach of the operator, as shown in the 
rear view of the hammer, Fig. 3. Adjustments can be made 
for wear of the board up to 7/16 inch. The pulleys may be 
either Rockwood compressed paper pulleys, or pressed steel 
pulleys, as desired. 

The frames are of reinforced I-beam section to withstand the 
heavy strains imposed on them in “break-down” work. They 
are about 2 feet shorter than is the general standard, although 
the extreme fall of the ram is greater than the average. This 
feature of design insures greater rigidity. The frames are 
free from cores, and are of uniform section throughout. They 
are deeply pocketed in the anvil, having a bearing on their 
outside edges for the entire length of the tongue, and also 
bearing on the entire bottom surface, thus insuring satisfac- 
tory and permanent alignment of the frames and ram. The 
tops of the frames are tongued and fitted to the lifter head. 
The frames are spaced, and held in line with the lifting rolls, 
by steel tie-bolts with distance pieces. The bearing surface of 
the V-guides has been made especially large, so as to provide 
amply for wear. 

The frame adjustment to align the top and bottom dies is 


head on the compression side of the anvil, so as to prevent 
the possibility of breakage due to bolt-head pockets on the 
tension side. 

The frent rod lever has a safety stop, which will positively 
prevent accidents while adjusting dies, etc., as it automatically 
drops and locks the front rod release when the hammer is not 
in use, or when the operator is adjusting the dies. This pro- 
vision prevents many accidents that occur from this source. 
As indicated in the engravings, the foot treadle does not ex- 
tend across the back of the anvil, but leaves this space free 
for forgings. 

The stroke is adjusted by means of a. rack and segment 
lever, and the adjustment can be quickly and easily made. The 
front rod, due to the eccentric construction, is practically 
straight, and is lifted: up into place without the usual shock 
and jar, as the releasing lever is rolled along in the rack, and 
gives the front rod a direct and gradual “pick-up.” The ad- 
justment for various heights of dies is made by means of a 
knock-off, clamped to the lower part of the front rod, this ad- 
justment allowing the use of any thickness of dies. The in- 
cline for the knock-off is so laid out that no impact is imparted 
to the front rod. The breakage of the front rod, due to crys- 
tallization, which has been a constant source of trouble in this 
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class of machines, is thus obviated. This design permits the 
hammer to run at a higher speed than is ordinarily used, thus 
increasing the output. 


—_—— 


RELIANCE SPEED DIAL FOR MACHINE 
TOOLS 


As the output of a machine tool depends to a great extent 
on the use of the most efficient cutting speed, it 1s very im- 
portant to have some accurate method by which the operator 
ean easily adjust the driving mechanism, so as to obtain the 
prescribed speeds for the cutting tool under different condi- 
tions. When the speed changes are effected by means of cone- 
pulleys or gears, the spindle has a definite number of revolu- 
tions per minute and the speed for different gear combinations 
is usually shown on a plate attached to the machine. It isa 
comparatively easy matter to embody in a blueprint specified 
instructions showing the step of the cone-pulley, or the gear 
combination, which will give the most efficient speed for each 
operation to be performed. With an individual adjustable- 
speed motor drive, the number of speed changes is, of course, 
greatly increased and it is more difficult to indicate the proper 
combination for a given cutting speed. Consequently, the 
speed adjustment is usually a matter of guesswork, with the 
result that the efficiency of a given machine depends largely 
on the judgment of the operator. ; 

The Reliance Electric & Engineering Co., 1056 Ivanhoe Road, 
Cleveland, O., has developed a speed: dial which enables the 
operator to obtain the required cutting speed under different 
conditions. This dial is calibrated for use with the Reliance 
adjustable-speed motors, and can be applied to shapers, drills, 
lathes, milling machines, boring mills or any machine tool 
having speed variations. The Reliance adjustable-speed motor 
is of the armature shifting type and has an infinite number 
of gradual speed changes, so that it is always possible to ob- 
tain a given cutting speed, provided the operator has some 
means of accurately adjusting the speed of the motor in ac- 
cordance with the cutting speed required. The function of 
this speed dial, one form of which is illustrated in Fig. 1, is to 
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Fig. 1. Reliance Speed Dial for obtaining Proper Cutting Speed—This 
Particular Dial is intended for a Back-geared Crank-shaper 


enable the proper adjustment of the motor to be made. The 
dial can be mounted on the machine at any convenient place 
and it is simply necessary to provide a positive connection 
with the means employed for shifting the armature of the 
motor. Fig. 2 shows one of these dials applied to a drilling 
machine. As the illustration shows, positive connection is 
made with the motor by a chain and sprockets. The upper 
sprocket is mounted on a shaft carrying a handwheel which is 
used in making the adjustments. As the armature of the 
motor is shifted and a gradual change in speed is obtained, a 
pointer moves on the speed dial and shows what adjustment 
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must be made to obtain the desired cutting speed. The scales 
on the dial are, of course, graduated differently for different 
types of machines, and take into account the different gear 
ratios between the driving motor and the cutting tool. There- 
fore it will be seen that this speed dial is not a means of 
indicating the speed at which the motor is running, but is an 
automatic calculator which enables the operator to quickly 
adjust the motor speed so as to obtain any desired speed at 
the cutting tool and, as previously stated, the dial is arranged 
to take care of all the variable factors which would affect the 
problem, All the operator has to do is to set the dial for the 


Fig. 2. Foote-Burt Drilling Machine equipped with Speed Dial which 
is positively connected to Reliance Adjustable Speed Motor 
cutting speed required and then shift the armature of the 
motor, in the usual manner, until a pointer indicates the diam- 
eter of the cut to be taken (in the case of lathe work) on the 
proper scale for the gear combination used. 

The particular dial illustrated in Fig. 1 is intended for use 
on a crank-shaper. This dial has an upper scale which shows 
the cutting speed in feet per minute, and two lower scales 
indicating inches of stroke. The upper scale for the stroke is 
used when the back-gears of the shaper are engaged, and the 
bottom scale is used when the back-gears are out and the drive 
is direct. The scale showing the cutting speed in feet per min- 
ute, is stationary and the small pointer seen opposite figure 40, 
is mounted on revolving disks with the two lower scales. When 
mounted on revolving disks with the two lower scales. When 
the shaper is to be set for a given cutting speed, the lower 
scales and the pointer referred to, are turned, by means of the 
small knurl seen just below the center of the dial, until the 
pointer is oposite the desired cutting speed. The armature of 
the motor is then shifted by turning the handwheel seen in 
Fig. 1, until the pointer over the lower scales (which is geared 
to the handwheel rod) is opposite the stroke to be used. Of 
course when making this adjustment, the operator uses the 
lowest scale if the back-gears are out, and the one above it if 
the back-gears are in mesh. The illustration shows the dial 
set for a cutting speed of 40 feet, with a stroke of 20 inches, 
and the back-gears engaged. It should be remembered that 
the cutting speed of a crank-shaper depends on the length of 
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the stroke for a given motor speed, and that is why the scales 
are graduated for the different lengths of stroke. The con- 
venience and advantage of this dial and its effect on the effi- 
ciency of a tool, are obvious, It not only serves as a guide in 
setting the speed accurately, but is always in plain sight so 
that the foreman can see what speeds are being used. 


WHITING GEARED SPRUE CUTTER 


A geared sprue cutter recently designed and built by the 
George Whiting Co., 1701 Elston Ave., Chicago, Ill., for use 
in steel foundries, is illustrated herewith. The knives on 
the particular machine illustrated are intended for cutting 
off risers, gates and sprues up to the capacity of the machine, 
but if desired, an extra pair of cutters can be furnished for 


Geared Sprue Cutter for Steel Foundries 


trimming light fins from steel castings. These cutters are 
made so that the cutting edges come as close to the casting 
as practicable. The knives can be set either at right angles 
to the throat or with the cutting edges parallel to the throat. 

This machine is fitted with an automatic stop and is 
equipped with tight and loose pulleys. The large flywheel at 
the rear is crowned for a belt in case a motor drive is desired, 
and provision is made for attaching a motor 
directly to the machine. There are means 
of compensating for the wear of the lower 
blade, and the knives have been designed so 
that they can be re-ground economically 
and, at the same time, have serviceable 
edges for general work. 

The machine is made in different capaci- 
ties and either with or without the geared 
drive. The geared type runs about thirty 
strokes per minute and the quick-acting 
machine makes about ninety strokes per 
minute. The lower block which holds the 
cutter, is provided with an adjustment for 
aligning the blades to secure accurate cuts. 
The upper head can also be adjusted ver- 
tically for setting the top cutter in the 
proper position. This machine is designed 
to enable the operator to work as close to 
the casting as possible. 


DUPLEX DRILLING AND COUNTERBORING 
MACHINE 

A special drilling and counterboring machine built by the 

F. E. Wells & Son Co., Greenfield, Mass., is shown in the 

accompanying illustration. This machine operates on both 

sides of the work simultaneously, by means of opposed hori- 
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zontal spindles. The particular machine illustrated is used 
for drilling and counterboring wrench parts. One spindle 
carries a combination drill and counterbore and the opposite 
spindle a counterbore only, so that a hole is drilled through 
the work and counterbored on each side. 
The construction of the machine is very simple as the illus- 
tration indicates. The two spindles are moved toward each 
This treadle is connected 


other by means of a foot-treadle. 


Drilling and Counterboring Machine 


with the spindles by chains which pass over sheaves and are 
attached to arms connecting with the spindles. A guide rod 
at the rear of the machine takes up the torsional strain on 
the spindles when the drilling and counterboring tools are at 
work. Stops are provided for limiting the depth of the drill- 


‘ing and counterboring. When operating the machine, it is - 


simply necessary to hold the work in position and apply foot 
pressure to the treadle for feeding the spindles. A drip tank 
is provided for supplying a cooling compound to the tools 
when machining steel or other metals requiring a coolant. 


BESLY RING-WHEEL GRINDER 


Charles H. Besly & Co., Chicago, Ill., have recently placed on 
the market a new grinder of the ring-wheel type, which is 


Large Ring-wheel Grinder built by Charles H. Besly & Co. 


heavier and more powerful than any grinder heretofore built 
by this company. This machine, which is illustrated here- 
with, is equipped with two, geared lever-feed work-tables and 
two pressed steel ring-wheel chucks holding ring or cylinder 
grinding wheels 24 inches in diameter. This grinder is intended 
for larger and rougher work than is ordinarily done on disk 
grinders. The vitrified grinding rings naturally will stand 
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more severe service than the emery-cloth-covered steel disk 
wheels. The design is massive and rigid, and the machine, 
as illustrated, weighs over 3500 pounds. 

The geared lever-feed table weighs about 600 pounds and 
has a leverage of 18 to 1. The spindle pulley is 15 inches 
in diameter. It will take an 8-inch belt and 
transmits over 30 horsepower. The spindle is 
314 inches in diameter and each bearing is 
12 inches long. The rockershaft is 41%4 inches 
in diameter and 7 feet long. The end thrust 
is taken on hardened and ground collars of 
over 20 square inches area. Each pressed 
steel ring-wheel chuck weighs 275 pounds and 
with a new grinding ring in place, weighs 415 
pounds. A new grinding ring is 24 inches in 
diameter, 5 inches deep and has an 11-inch 
hole. 

This machine will rough 1/16 inch stock 
from the bottom of a sad iron casting in about 
ten seconds, and the feeding pressure on the 
surface being ground is approximately 100 
pounds per square inch of area. On a ma- 
chine of this type, with hand-lever feed, the 
ratio of the leverage (18 to 1) is an important 
feature as it enables the workman, without 
undue exertion, to put sufficient pressure on 
the work to secure the maximum efficiency of 
the grinder. This large ratio of leverage'‘is 
obtained through a gear and rack with a lever 
only 20 inches long. This geared motion gives 
the necessary table travel with a maximum 
ratio of leverage for the length of lever 
used. A longer lever would not be con- 
venient for the workman. The lever is 
clamped to the pinion stud, and its position, relative 
to the stud, may be changed to suit the convenience of the 
operator. 


RECENT DEVELOPMENTS IN LARGE 
PRESSES 


A few years ago presses having more than two cranks and , 


measuring over four or five feet between the housings, were 
rarely built, but at present the multiple-crank type having 
three or four cranks and varying in width from three to ten 
feet between the housings, is quite common. The accompany- 


Fig. 1. Double-geared Triple-crank Press 


ing engravings show several different types of large presses 
that have recently been built by the E. W. Bliss Co., 17 Adams 
St., Brooklyn, N. Y. 

Fig. 1 shows a multiple press having a triple crank. This 
machine has a width of 11 feet between the housings and a 
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slide movement of 4 inches. Owing to the great width, it is 
equipped with a twin drive, a driving gear being mounted on 
each end of the crankshaft. This method of driving reduces 
the torsional strain on the crankshaft and also equalizes the 
pressure on the journals and gears. The action of this press 
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Fig. 2. Four-crank Press having Width of 14 Feet between Housings 


is controlled by a hand-operated friction clutch. The fiy- 
wheel is 40 inches in diameter and has a 6-inch face. The 
total weight of the machine is 59,000 pounds. 

A four-crank press is illustrated in Fig. 2. The capacity of 
this machine is comparatively small. but it is extremely wide, 
the width between the outer housings being 14 feet. The con- 
struction is of the built-up frame type with gap or overhang- 
ing housings. This press also has the twin drive, and the ratio 
of the gearing is 15 to 1. The crankshaft is 4 inches in 
diameter and has a 2-inch stroke. The flywheel weighs 600 
pounds, and the weight of the complete machine is 25,000 
pounds. 

Fig. 3 shows a rear view of a large double- 
crank press. It usually takes from two to 
four men to operate large presses of this 
type, and, ordinarily, it is necessary to have 
at least one man back of the machine to 
handle the work. This is a dangerous posi- 
tion when the gearing is exposed and low 
enough to come within the workman’s reach. 
For this reason all the large presses built by 
the E. W. Bliss Co. have the gearing mounted 
on the housings above the crankshaft, as 
shown in Fig. 8. With this arrangement of 
the driving shaft, the gearing is above the 
operator’s head, where it is entirely out of 
the way. This machine and also the one 
illustrated in Fig. 1 are commonly known as 
the straight-sided, tie-rod type. The bed and 
crown are each a separate casting, and all 
the strain is taken by steel tie-rods which 
pass through the side housings so that the 
latter simply act as a guide for the slide. 
Machines of this type are used for blank: 
ing, forming and drawing operations on 
large sheets such as are used for steel 
range bodies, automobile parts and similar 
work, 

The large press shown in Fig. 4 is a combination of the tie- 
rod and gap-frame type. The bed and crown are each a sep- 
arate casting and the side housings are of box section and have 
a gap or opening at the front, as shown. The bed and crown 
are held in place by two large steel rods which pass through 
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the housings just back of the crankshaft and take all the 
strain. There are also two smaller steel rods in front of the 
crankshaft. These do not go below the gap and are to prevent 
the crown from rolling. There are also two additional rods 


Fig. 3. Rear View of Double-crank Press 


that pass through the bed and prevent the housings from 
springing away at the rear as they would tend to do when the 
main tie-rods, which pass close to the front, were shrunk in 
place. This construction is said to make a machine of the 
gap type as strong as a straight-sided press, as all the strain 


Fig. 4. Press of Combination Tie-rod and Gap-frame Type 


is taken by the steel rods instead of by the cast-iron housings. 
This press measures 6 feet between the housings. The crank- 
shaft is 8 inches in diameter, has a 6-inch stroke, and is driven 
through gearing having a ratio of 22 to1. The flywheel is 50 
inches in diameter, has a 7 inch face and weighs 1800 pounds. 
The total weight of the machine is 63,000 pounds. 
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NEW MACHINERY AND TOOLS NOTES 


Light Holder: Ryede Specialty Works, Rochester, N. Y. 
Adjustable light holder which can readily be attached to the 
ceiling, wall or floor, and has universal adjustment which 
permits placing the light in the best position. The entire 
bracket is made of steel and is either nickel plated or oxidized. 


Stock and Tool Trays: F. O. Weydell, 224 S. Jefferson St., 
Chicago, Il]. Cast-iron tool and stock trays made in ditferent 
styles and sizes and intended for holding taps, drills, chisels 
and other tools. These trays consist of independent units 
which can be hung under a bench like a drawer or arranged 
in stacks, as required. 


Shim for Bearings: Lindhe Shim Co., New York City. 
Shim or liner for bearings composed of a series of brass 
layers 0.002 inch thick which are firmly held together by a 
very thin film of solder. The thickness of the shim is varied 
by peeling off one or more layers. This shim is applicable 
to all classes of machinery having split bearings. 


Pipe Threading Machine: Oster Mfg. Co., Cleveland, O. 
Machine for threading straight or bent pipe. , The work is held 
in a swivel vise which can be adjusted to any angle for 
threading pipe bent to any radius from 6 to 24 inches. The 
vise is locked in position and the angle is shown by gradua- 
tions. There is an automatic trip for cutting threads of a 
standard length. 


Tool Grinder: W. W. Oliver Mfg. Co., 1500 Niagara St., 
Buffalo, N. Y. Tool grinder (No. 8) equipped with Hyatt roller 
bearings, which are oiled through dustproof cups. The spindle 
is made of machine steel accurately ground and machined, and 
the wheels are guarded. The height from the floor to the 
spindle is 38 inches, and the length of the spindle is 13% 
inches. The net weight of the grinder is 96 pounds. 


Die-plate: Scott-Rose Co., Marquette Building, Chicago, Il. 
Die-plate covering a range of sizes from 3/16 to 3/4 inch. 
The hardened steel removable die blocks are fitted in parallel 
jaws. The distance between these jaws can be varied by a 
calibrated ratchet wheel which, through the medium of a 
cam, adjusts the jaws by small variations. This die-plate is 
15 inches long overall, and it is furnished with U. S. standard 
threads unless otherwise specified. 


Gas Forge: Simplex Tool & Supply Co., 125 Purchase St., 
Boston, Mass. Gas forge for forging or hardening lathe, 
planer or other tools made of carbon or high-speed steels. The 
width of the furnace is 10 inches and the height 8 inches. 
There are four burners, and 100 cubic feet of gas is consumed 
per hour. An air pressure of one and one-half pound is re- 
quired. The advantages claimed for this forge are the facili- 
ties for watching the tool, a clean output and elimination of 
fusing of the tool-point. 

Vertical Surface Grinder: Pratt & Whitney Co., Hartford, 
Conn. Vertical surface grinder which resembles the machine 
formerly built by this company, but is an improved design of 
heavier construction. It is adapted to either plain or circular 
grinding. A cup-shaped wheel 14 inches in diameter and 4 
inches high is used. The table has a working surface 11% 
by 36 inches, and the maximum distance from the table to 
the grinding surface of a new wheel is 14 inches. The machine 
can be equipped with a belt or motor drive. 


Centering Tool: Robert H. Fay, Chicopee Falls, Mass. 
Centering tool for use on the lathe or hand screw machine. 
The body of the tool is composed of two sections which are 
screwed together and can be adjusted with relation to each 
other. The forward section carries a combination centering 
drill and it is beveled on the rear side to an angle of 60 
degrees. The other section is in the form of a ring and is 
also beveled on the inside. By means of this adjustment the 
conical bearing can be varied to suit the angle of the lathe 
center, in case the latter should not be ground to the standard 
angle. The two sections are locked at any point by a small 
knurled screw. 

Rolling Mill: Standard Machinery Co., Providence, R. I. 
Steel rolling mill designed for the cold rolling of sheet steel. 
The machine is driven by a sixty-horsepower motor, and there 
are three rolls to which power is transmitted through spur 
gears and cast steel herringbone pinions. The top and bottom 
rolls are 11 inches in diameter and have a 12-inch face. The 
center roll, which is known as the “baby” roll, is 5 inches in 
diameter and has a 12-inch face. The mill is so arranged that 
the 11-inch rolls can be replaced with 14-inch sizes when neces- 
sary for special work. The baby or friction roll is hardened, 
ground and mirror lapped. ‘Both the 11- and 14-inch sizes 
are of the shell type forced over arbors, the shell part being 
hardened and ground tool steel. The weight of this mill is 
26,470 pounds. 

Crank Press: Niagara Machine & Tool Works, 639 North- 
land Ave., Buffalo, N. Y. Double crank-press, especially 
adapted to the requirements of sheet metal works manufac- 
turing specialties of heavy and light gages. The frame is built 
in sections and the bed, the two housings and the arch are 


held together by four steel tie-rods which are shrunk in place 


and take the strain. Particular attention has been paid to 
the design of the slide cross-head and guides to adapt the 


ae 
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press for very accurate work. The Niagara automatic jaw 
clutch is used. This clutch has a safety lock which guards 
against accidental engagement in case the brake is not prop- 
erly adjusted. The distance between the housings is 61 inches 
and the distance from the bed to the slide with stroke and 
adjustment up, is 25 inches. 


Cylinder Boring Machine: Newton Machine Tool Works, 
Inc., Philadelphia, Pa. Special five-spindle cylinder boring 
machine having two uprights and a cross-rail. The right- 
hand upright can be shifted in or out whereas the left- 
hand upright is bolted to the bed. The cross-rail, which is 
mounted on top of the uprights, has a fore-and-aft adjustment. 
There are two vertical spindles on the cross-rail each having 
vertical and horizontal hand adjustments and a vertical feed. 
The left-hand horizontal spindle is mounted on a saddle 
attached to a knee having vertical elevation on the upright. 
This spindle also has a fore-and-aft hand adjustment as well 
as a cross-feed. The right-hand vertical saddle carries two 
spindles which operate in unison. This machine was espe- 
cially designed for air brake cylinder work. 


Safety Device: Benjamin Electric Mfg. Co., 120 S. Sanga- 
mon St., Chicago, Ill. Safety device for stamping presses 
which protects the hands of the operator by necessitating the 
removal of both hands from the point of danger in order to 
trip the press. The release of either hand permits the trip 
to return to its normal position, thus making it impossible 
for the press to repeat unless both hands are kept on the 
levers until the downward stroke begins. The operator then 
will not have time to get his hands back into the danger zone 
before the operation is completed. The device consists of an 
operating lever normally made inoperative, though free to 
move downward. This lever is made operative by an electro 
retaining magnet through a circuit closer. The press cannot 
be tripped by the operating lever unless the circuit through 
the magnet is first closed. This safety device can easily be 
applied to all standard presses. 


Profiler: Pratt & Whitney Co., Hartford, Conn. Semi-auto- 
matic profiling machine capable of milling contours of prac- 
tically any shape. The machine has a heavy base casting to 
which are bolted uprights and a cross-rail cast in one piece. 
The head on which the roughing and finishing spindles are 
mounted is clamped to the cross-rail and remains stationary 
when the machine is in operation. The rotary work-table is 
mounted on the front end of a swinging arm, journaled in 
the bed between the uprights. The table is actuated by worm- 
gearing and is provided with a change-gear mechanism by 
means of which any desired feed may be obtained. The table 
is oscillated by a cam or former under it, which is kept in 
contact with a roller mounted on a pin fixed to the bed. To 
generate this cam or former, the roller is removed and a mill- 
ing cutter of the same diameter is inserted in its place. A 
model of the work is then mounted on the machine and a 
former pin of the same size as the cutter to be used, is 
inserted in the cutter spindle. The cam is then milled by the 
cutter previously referred to, which is driven independently 
from the main shaft. 


* * 


PERSONALS 


Otto R. Winter recently opened an office at 785 Bruck St., 
Columbus, Ohio, as tool and machine designer. 

Robert Wilde has resigned as factory manager of the R. C. 
H. Corporation, Detroit, Mich., manufacturer of automobile 
and metal products. 

F. H. Brown, formerly with Chas. A. Strelinger Co., Detroit, 
Mich., has been made sales manager of the W. P. Davis Ma- 
chine Co., Rochester, N. Y. 

W. Nicholson, of 'W. H. Nicholson & Co., Wilkes-Barre, Pa., 
sailed in February for a six-week’s trip in Europe in the in- 
terests of the mandrel department of his company. 


Paul J. Smith, assistant foreman of the tool and die room 
of the Ford Motor Co.’s pressed steel plant, Buffalo, N. Y., 
has been promoted to the position of chief inspector. 


At a meeting of the board of directors of Manning, Maxwell 
& Moore, Inc., New York, January 26, Mr. James B. Brady was 
elected vice-president in place of Mr. W. O. Jacquette. 


Emory T. Smith, for a long time draftsman for the Waltham 
Watch Tool Co., Springfield, Mass., has resigned to take a 
' gimilar position with the Chapman Valve Mfg. Co. of Spring- 
field. 

C. R. McCullough, formerly connected with the Packard 
Motor Car Co., Detroit, Mich., has joined the sales organization 
of Manning, Maxwell & Moore, Inc., and will make his head- 
quarters in Detroit. 

B. J. O’Hayer, Jr., vice-president of the Miehle Printing 
Press & Mfg. Co., Chicago, Ill., has taken charge of the com- 
pany’s office at 38 Park Row, New York, succeeding Mr. F. L. 
Montague, resigned. 

Frank P. Smith, formerly connected with the gales office 
of Manning, Maxwell & Moore, Inc., New York, has again be- 
come associated with this corporation. His work will be 
confined chiefly to the railway department. 
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L. H. Mesker, who has heretofore been connected with the 
Cleveland branch of Manning, Maxwell & Moore, Inc., has been 
appointed manager of the St. Louis, Mo., branch of this cor- 
poration, succeeding Mr. C. L. Lyle. The St. Louis office is 
in the ’Frisco Bldg. 


Howard W. Evans has taken a position with the Best Mfg. 
Co., Pittsburg, Pa., as general manager of sales. Mr. Evans 
will supervise the company’s sales, order and engineering de- 
partments. He was formerly connected with the Crane Co., 
of Chicago, in a similar capacity. 

James McCrea, president of the Pennsylvania R. R., has been 
appointed a member of the American Honorary Committee of 
the International Congress for the prevention of accidents and 
industrial hygiene to be held in Milan in May, 1912. The 
Pennsylvania R. R. only recently received a medal from the 
American Museum of Safety for being the American employer 
to do the most in the past year for the protection of the lives 
and limbs of its workmen. 


F. W. Boye, Jr. and W. T. Emmes have purchased the in- 
terest of Mr. W. A. Schumacher in the firms Schumacher & 
Boye and Schumacher, Boye & EHmmes, and have incorporated 
a new company under the name of the Boye & Hmmes Machine 
Tool Co., to take over these two concerns. Mr. Emmes is well 
known in the machine tool world, having been the general 
superintendent of the company for a number of years. He is 
the inventor of improvements in quick change gear devices 
and other features of engine lathes. 


* * * 


OBITUARIES 


William W. Young, purchasing agent of the Union Switch 
& Signal Co., Swissvale, Pa., died January 21. 


S. S. Smith, of Dallas, Texas, manager of the General Fire 
Extinguisher Co., of Texas, died suddenly at New Orleans, 
January 20. 


Frank D. Smith, for the past ten or twelve years traveling 
salesman for the Waltham Watch Tool Co., Springfield, Mass., 
died January 24 at his home in Springfield after a few weeks’ 
illness, aged fifty-nine years. 


C. P. Miller, general superintendent of the Weir Frog Co., 
Cincinnati, Ohio, died suddenly at his office of heart failure, 
February 9. Mr. Miller had been connected with the company 
as general superintendent since 1906. He was buried at Hil- 
burn, N. Y., his former home. He leaves a widow and three 
children. 


Walter A. Post, president of the Newport News Shipbuild- 
ing & Dry Dock Co., Newport News, Va., died February 12, aged 
fifty-five years. Mr. Post was a civil engineer, and his con- 
nection with the Newport News Shipbuilding & Dry Dock Co. 
dates back to 1890, when he was put in charge of the erection 
and equipment of the plant. This work was carried out so 
satisfactorily that in 1898 he was made general manager. He 
was elected president in 1911. 


8. D. Conover, a prominent citizen of Dayton, Ohio, and 
founder of the Miami Valley Machine Tool Co., died February 
8, aged sixty-nine years. Mr. Conover was president of the 
company up to about a year ago when he retired from active 
business on account of ill-health. He was a director of the 
Gem City Building and Loan Association, and was interested 
in a number of enterprises. He leaves a widow, daughter and 
son, the latter being Mr. P. P H. Conover, the present head 
of the company. 


FRANCIS H. STILLMAN 


Francis H. Stillman, president of the Watson-Stillman Co., 
and a prominent figure in machine tool and engineering in- 
dustries, died suddenly, February 18, of intestinal hemorrhage 
at his late residence, 105 Rodney St., Brooklyn, in his sixty- 
second year. The day before his death he was at his office as_ 
usual, and apparently in the best of health. Mr. Stillman was 
born in New York on February 20, 1850, and was graduated 
from Yale in the class of 1874 with the degree of B. S. He 
was a member of Hyatt Lodge, F. and A. M., a member of the 
thirty-second degree in Aurora Grata Consistory, a Knight 
Templar, a Noble of Kismet Temple, Mystic Shrine, and a 
member of the Royal Arcanum. He was a member of the 
Hanover Club of Brooklyn, the Engineers Club, the American 
Society of Mechanical Engineers, and continuously since its 
organization a director of the National Association of Manu- 
facturers. He organized the Machinery Club of New York, 
and was its first president, and was also first president of the 
National Metal Trades Association. In addition to being presi- 
dent of the Watson-Stillman Co. at the time of his death, he 
was also president of the Bridgeport Motor Co., and of the 
Pequannock Commercial Co., and a director in other manufac- 
turing firms. Aside from his continuous activities in various 
engineering organizations and projects, Mr. Stillman was one 
of the recognized pioneers and, perhaps, the most prominent 
American engineer on hydraulic machine and tool construction. 
On leaving college, Mr. Stillman first associated himself. with 
the Cottrell Printing Press Co., then with his stepfather, Mr. 
Lyons. In 1883 he organized and became president of the 
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Francis H. Stillman 


firm of Watson & Stillman, which succeeded Lyons & Co. The 
firm was incorporated in 1904 as The Watson-Stillman Co., 
Mr. Stillman remaining its president up to the time of his 
death. Under Mr. Stillman’s direction, his firm early became 
prominent in the hydraulic engineering field, and it has built 
upwards of 4000 different types and sizes of hydraulic machines, 
and now has a large and active plant in Aldene, N. J. Mr. Still- 
man’s kindly disposition, high standard of business integrity 
and kind personal interest in all those with whom he came 
in contact, won for him a large circle of friends that will 
keenly regret their loss in his death. He is survived by his 
widow, formerly Miss Irene A. Bancroft of Boston, and by two 
sons, Austin Frank and Edwin Arthur Stillman. 


* * & 


COMING EVENTS 


May 13-15.—Triple convention of the American Supply and Machin- 
ery Manufacturers’ Association, National Supply and Machinery 
Dealers’ Association, and Southern Supply and Machinery Dealers’ 
Association, at Norfolk, Va., Monticello Hotel, headquarters. F. D. 
Mitchell. secretary-treasurer, 309 Broadway, New York. 

May 14-17—Sixth annual convention of the Master Boiler Makers’ 
Association at the Fort Pitt Hotel, Pittsburg, Pa. J. R. Flannery, 
of the Flannery Bolt Co., Frick Bldg., Pittsburg, Pa., secretary and 
treasurer of the general committee of arrangements. 

June 4-7.—Spring meeting of the American Society of Mechanical 
Engineers in Cleveland, Ohio. Calvin W. Rice, secretary, 29 W. 39th 
St., New York. 

June 12-14.—Annual convention of the American Railway Master 
Mechanics’ Association at Atlantic City, N. J. 

June 17-19.—Annual convention of the Master Car Builders’ Asso- 
ciation at Atlantic City, N 

July 9—Annual convention of the American Railway Tool Foremen’s 
Association in Chicago. H. L. Miller, secretary of the supply associa- 
tion, 885 Monadnock Bldg., Chicago, I11. 

August 20.—Annual convention of the International Railroad Mas- 
ter Blacksmith’s Association at Hotel Sherman, Chicago, Ill. J. EH. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. 

September 2-7.—Sixth congress of the International Association for 
Testing Materials at the Hngineering Societies Building, 29 W. 39th 
eee York. Mr. H. F. J. Porter, secretary, 1 Madison Ave., New 
rork. 


SOCIETIES AND COLLEGES 


AMERICAN SOCIETY OF ENGINEDR DRAFTSMBEN, 116 Nassau St., New 
York, held its regular monthly meeting in the Hngineering Societies 
Bldg., 29 West 39th St., New York, on February 15, at 8:15 P. M. 
The subject of the meeting was “The Training 'of Draftsmen,” by 
Prof. F. G. Higbee, head of the department of descriptive geometry 
and drawing, Iowa State University. Mr. Wm. F. Turnbull of the 
engineering department of the American Locomotive Co., delivered a 
lecture on ‘“‘Some Common Faults of Draftsmen.” 


NATIONAL ASSOCIATION OF MASTHR STEAM AND Hot WATER FITTERS, 
Wool Hxchange Bldg., 260 West Broadway, New York. The 1912 
U. §S. standard schedule of standard weight and extra heavy flanged 
fittings and flanges which was lately adopted by the joint committee 
on standardization of the National Association of Master Steam and 
Hot Water Fitters and the American Society of Mechanical Ungi- 
neers. The American Society of Heating and Ventilating Engineers’ 
special committee on standards has reported in favor of recommend: 
ing its use by members of that society. Copies of the schedule will 
be sent to architects, mechanical engineers, heating and ventilating 
engineers, manufacturers, dealers, and others interested, without cost, 
upon receipt of request. 


INVENTORS GUILD, Ralph D. Mershon, 60 Wall St., N. Y., president, 
has addressed a resolution to President Taft regarding inadequate 
patent protection given to American inventors. ‘The substance of the 
resolution is that a patent is in effect a contract between the govy- 
ernment and the inventor, by which the government in consideration 
of the right to publish the invention agrees to secure to the inventor 
for a limited time the exclusive right to use his invention, and that 
under present conditions these rights are not properly safeguarded. 
Under existing methods of trying patent causes, an inventor-patentee 
of average means cannot at his own expense carry to a conclusion a 
patent litigation against a wealthy opponent, and, therefore, a few 
wealthy concerns have acquired many important patents in their field, 
to the great damage of the nation, because of the restraint of com- 
petition and because of the resulting tendency of such inventors to 
seek protection for their inventions by keeping them trade secrets, or 
by ceasing to develop inventions. 
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NEW BOOKS AND PAMPHLETS 


YAR Book oF THE AMBRICAN ELEcrricaL INSTITUTE, 1912. 
Hutchinson, secretary, 23 West 39th St., New York. 
Tun VERMONT BULLETIN. Catalogue 1911-1912. 190 pages, 5 by 7% 
inches. Published by the University of Vermont and State 

Agricultural College, Burlington, Vt. 

THe KINGDOM or Dust. By J. Gordon Ogden. 116 pages, 4% by 7 
inches. Numerous halftone illustrations. Published by Popular 
Mechanics Co., Chicago, Ill. Price 50 cents. 

COMPARATIVE RaILway STATISTICS OF THE UNITED Status, UNITED 
KIn@poM, FRANCE AND GERMANY. Published as Bulletin No. 24, 
by the Bureau of Railway Economics, Washington, D. C. : 

New HampsHirn HicgHways. Report of an Inspecton of Highways in 
the State of New Hampshire, August, 1911. By Charles H. Hoyt. 


F. L. 


Published by U. S. Department of Agriculture, Washington, D. C.. 


PROCEEDINGS OF THD AMERICAN ELEcTrric RaiLway ENGINEERING 
ASSOCIATION, 1911, containing a complete report of the ninth 
annual convention held at Atlantic City, N. J., October 9-13, 
1911. H. C. Donecker, secretary-treasurer, 29 West 39th St., 
New York. 


Tun MoppRN SUBMARINE Boat. Chart 14 by 28 inches. Published 
by Norman W. Henley & Son, New York. Price 25 cents. 

This chart is printed on heavy paper, suitable for framing, and 
contains a cross-section showing clearly and distinctly the interior 
parts of a modern submarine boat. Two hundred parts are numbered 
and named in a reference list printed alongside of the illustration. 
The chart is drawn accurately to scale. 


THE ESSENTIALS OF LETTERING. By Thomas BE. French and Robert 
Meiklejohn. 94 pages, 9 by 6 inches. 119 illustrations. Pub- 
lished by McGraw-Hill Book Co., New York. Price $1.00. 

This is the third edition of a manual on lettering for students and 
designers. Like the previous editions, it contains an outline on the 
history of lettering, and then contains chapters on letter construc- 
tion, composition and titles, selection of styles, letters in design, 
design and composition, monograms, ciphers and marks, and on 
drawing for reproduction. 

ENGINEERING DirEecToRY. 1496 pages, 4 by 6% inches. Published by 
D. Crawford Publishing Co., Chicago, Ill. Price $5.00. 

This is the 1912 edition of this well-known directory, now in its 
nineteenth year of publication. In the classified section, manufac- 
turers’ products are found under 3850 classifications, The directory 
contains the names of more than 6000 manufacturers, producing over 
4000 varieties of engineering goods and having more than 50,000 
trade or brand names. The book is bound in leather and has thumb 
indexes to its fifteen sections. 


HAND FoRGING AND WROUGHT-IRON ORNAMENTAL WorK. By Thomas 
F. Googerty. 197 pages, 5% by 8 inches. 122 illustrations. 
Published by Popular Mechanics Co., Chicago, Ill. Price $1.00. 

This book has been written in order to meet the demand for an 
inexpensive text-book on the subject of hand-wrought ornamental iron 
work. It contains numerous examples of ornamental forging, giving 
explicit directions for doing the work. It contains twelve chapters 
headed as follows: Introductory ; Equipment; Working at the Forge; 

Various Forms of Welding; Welding (Concluded) ; Twisting, etc. ; 

Scrollwork; Box Forging; Embossing; Drawer-pulls and Hinges; 

Doorplates; Iron Lamps. 


AN INVESTIGATION OF THE STRENGTH OF ROLLED ZINC. 
F. Moore. 24 pages, 6 by 9 inches. 14 illustrations. 
Published by the University of Illinois, Urbana, III. 
cents. 

This bulletin, No. 52 of the Engineering Experiment Station of the 
University of Illinois, records the results of tests made in the labo- 
ratory of applied mechanics of the University on the tensile, com- 
pressive and shearing strength of zinc. Comparison is made with 
results of tests made in Europe. ‘The resisting power of the zine to 
stress is shown to be from 30 to 40 per cent of that of soft steel. 
While normally sold at a price of 15 cents, copies of the bulletin may 
be obtained free of charge upon application to Prof. W. F. M. Goss, 
University of Illinois, Urbana, Ill. 


EFFICIENCY AS A BASIS FOR OPERATION AND WAGES. By: Harrington 
Emerson, 256 pages. 5 by 74% inches. Published by the Hngi- 
neering Magazine, New York. Price $2.00. 

This is the third edition of this work. It has been revised and 
enlarged, but, of course, the subject matter is in the main the same 
as in the previous editions. While, as the author says, when the first 
edition was brought out, it was almost as the voice of one crying 
in the wilderness. with a new doctrine and an unusual form of teach- 
ing it, the subject is now fairly familiar to the engineering world. 
The main changes in the third edition consist in the revision which 
has been due to the rapid change of public sentiment, and the en- 
largement of the text designed principally to emphasize certain points 
upon which experience has shown added emphasis to be necessary. 
PREVENTION OF RAILROAD ACCIDENTS OR SAFETY IN RAILROADING. By 

George Bradshaw. 173 pages, 4% by 6% inches. Numerous 
illustrations. Published by Norman W. Henley & Son, New York. 
Price 50: cents. 

The author of this book, a practical railroad man, has for ten 
years been constantly engaged in the investigation and settlement of 
claims for personal injuries and death resulting from railroad acci- 
dents. This direct experience gives his work especial value, The 
book is addressed especially to railway employes and is, therefore, 
confined to that class of accidents that are within the power of the 
employes to prevent by their own personal efforts. The illustrations 
in the book show in a graphical manner how dangers may be avoided 
in railroading, and illustrate also the careless methods which are the 
cause of many accidents. The book is of considerable interest eyen 
to non-railroad men, and some of the general sections would be 
useful to anyone in the mechanical trades. 

TWELVE PRINCIPLES OF HEFricipncy. By Harrington Emerson. 423 
pages, 5 by 7% inches. Published by the Hngineering Magazine, 
New York. Price $2.00. 

The earlier book—‘‘Efficiency as a Basis for Operation and Wages” 
—by the same author, was essentially the statement of a philosopher. 
It contains a new view of the industrial problem and defines the 
relations and proportions of the factors that enter into it. ‘This lat- 
ter volume is in a sense a continuation of the earlier work, but it 
is more specific in its statements and reduces the doctrine of efficiency 
to a practical basis. The twelve principles of efficiency the author 
enumerates are as follows: Clearly defined ideals; common sense; 
competent counsel; discipline; the fair deal; reliable, immediate and 
adequate records; despatching; standards and schedules; standard- 
ized conditions; standardized operations; written standard practice 
instructions; and efficiency reward. The book contains a great many 
examples from practice indicating possibilities for improved efficiency 
and makes altogether interesting reading even if one should not 
everywhere agree with the conclusions of the author. On many im- 
portant questions the author, although at odds with the trend of the 
times, undoubtedly strikes the true keynote of efficiency, as for exam- 
ple when he scores the great terminal stations of railroads as monu- 
ments of inefficiency, and shows that they are lacking in the applica- 
tion of true engineering principles. 


By Herbert 
13 tables. 
Price 15 
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Spindle Speeds Of: to 1000 Revolutions Per Minute 
Meet the Demands of Drilling, Die Sinking 
and Similar work on the 


No.2 Vertical Spindle Milling Machine 


And with a High Speed Milling Attachment, a large 
variety of much faster speeds is obtainable for work where 
higher speeds are required. ‘This feature, coupled with 
the accuracy, simplicity and convenience of this machine, 
makes it a valuable tool for every shop. 


Other attachments 
for this Machine: 


In addition to the High 
Speed Milling Attach- 


ment mentioned above, 


we can furnish a Circular 
Milling Attachment and 
Horizontal Milling At- 
tachment. The variety 


of work that can be done 


on this machine when 


equipped with all three 


attachments is exceedingly 


great. 


This is just the 


machine to complete 


the equipment of your 


shop. 


Send for a special circular giving description and fall spectfications. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. 1, U.S. A. 
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STREET LIGHTING. By J. M. Bryant and H. G. Hake. 61 pages, 
> by 9 inches. 28 illustrations. Published by the University of 
Illinois, Engineering Experiment Station, Urbana, I1l., as Bulletin 
No. 51. 

Efficient and economical street lighting is a subject on which little 
information of a definite and tangible character has been published. 
Bulletin No. 51 is designed to supply such information concerning 
electric street lighting. The subject has been treated :in a simple, 
direct manner, and while of especial interest and value to the tech- 
nically trained illuminating engineer, will appeal particularly to city 
councils and central station managers. The general theory and con- 
struction of electric lamps, both incandescent and are, are discussed 
together with the standard systems of electric distribution for light- 
ing, and accepted methods for the measurement and _ study of 
illumination, with and without shades and reflectors. These prin- 
ciples are then applied to the study of street illumination, curves 
and calculations being given to show the candle-power distribution 
for the various lamps used, equipped with their proper glassware 
and reflectors, and others to show the illumination along the street 
for representative installations and conditions. Based upon these 
results, a discussion is given of the proper lighting of business streets, 
cross streets, boulevards, residence streets and outlying districts. 
The subject of economy for the several systems and lamps is dis- 
cussed—the initial cost, up-keep, interest, and depreciation of various 
lamps and equipment are considered in tables and curves showing 
their relative economy at standard costs of power. Attention is also 
called to the economical selection of different lamps for certain 
classes of illumination. 


NEW CATALOGUES AND CIRCULARS 


WALTER O. AMSLER, Pittsburg, Pa. 
Amsler gas producers and accessories. 


UniteD Nut Lock Co., Springfield, Mass. Leaflet advertising the 
“Hugtite’ nut lock manufactured by the company. 


EMERSON HuLectric MFG. Co., St. Louis, Mo. Catalogue of Emer- 
son fan motors for alternating and direct currents. 


ROBBINS CONVEYING Brut Co., New York. Bulletin No. 48 on chains, 
sprockets and elevators; Bulletin No. 49 on conveyor belts. 

HAarvby Hussey, Inc., Bridgeport, Conn. Folder advertising the 
puppet lamp guard, a wire guard for protecting the bulbs of electric 
amps. 


CALCULAGRAPH Co., 9 Maiden Lane, New York. Circular on the 
advantages of the caleculagraph for registering actual working time in 
shops, mills, factories, etc. 


NATIONAL TuBp Co., Pittsburg, Pa. Bulletin No. 8 treating of the 
necessity for protecting pipe with a coating material, and giving sug- 
gestions relating to the laying of pipe covered with ‘National’ 
coating. 

Spracupn HuecrRic WorKS OF THE GHNERAL Hiectric Co., 527 W. 
34th St., New York. Catalogue No. 325 of Sprague electric fans, 
illustrating and describing the various types of fans made by the 
company. 

Fawcus MACHINE Co., Pittsburg, Pa. Booklet on worm gearing, 
containing a general outline of the requirements of worm-gearing 
installations, and tables of standard worm-gearing manufactured by 
the company. 

CHICAGO PNEUMATIC Toou Co., Chicago, Ill. Bulletin No. H-19 on 
universal electric drills operating on direct or alternating current ; 
bulletin No. E-20 on a new line of electric drills for heavy duty for 
direct current. 


PAWLING & HARNISCHFEGER, Milwaukee, Wis. Folder illustrating 
“Pp. & H.” apparatus for steel mills, rolling mills, foundries, etce., 
comprising grab buckets, charging machines, mono-rail systems, mill 
type eranes, etc. 

NATIONAL TuUBP Co., Pittsburg, Pa. N. T. C. bulletin No. 4 on 
“Corrosion of Boiler Tubes,’”’ by Rear Admiral John D. Ford, U. 8S. N., 
being an abstract of a paper published in the journal of the American 
Society of Naval Engineers, May, 1904. 

Ev_ecrro-DyNAMIC Co., Bayonne, N. J. Circular No. 39, entitled 
“Ratings and Dimensions of Inter-Pole Constant and Adjustable Speed 
Type ‘S’ Motors.” ‘The circular, which covers 24 pages, is principally 
devoted to tables giving this information. 

SLECTRIC CONTROLLER & Mrc. Co., Cleveland, Ohio. Bulletins No. 
1017, on automatic controllers; No. 1018, motor field rheostats; No. 
1019, protective panels for direct-current motors; No. 1020, automatic 
float switch; No. 1021, motor starting rheostats. 


UEHLING INSTRUMENT Co., Passaic, N. J. Bulletin No. 102 on 
recording instruments, describing a line of recorders for pressures up 
to 380 pounds per square inch. These instruments are calibrated 
either in ounces, pounds, inches of water or -mercury. 


SEAGER ENGINE Works, Lansing, Mich. 1912 catalogue of Olds 
gasoline and kerosene engines. Various types of engines from the 
smallest sizes up to 70 H. P., intended for miscellaneous uses—for 
small power plants as well as for agricultural work—are illustrated 
and described. 


LinK-BELT Co., Philadelphia, Pa. Circular illustrating application 
of the “Maximum” silent chain to automobile engines. The illustra- 
tions show the ‘Maximum’ chain applied to driving the magneto, pump 
and camshaft, thus eliminating all toothed gearing in mesh and 
reducing the gear noise. 


WESTERN Toot & Mrc. Co., Springfield, Ohio. Catalogue of shop 
furniture comprising portable vise stands, tool stands, lathe stands, 
stands for blacksmith and machine shops, assembling stands, driving 
block stands, steel racks, power hacksaws, bench legs, drill holders, 
emcry wheel dressers, etc. 

THOMAS EK. BUTTERFIELD, consulting engineer and gas power spe- 
cialist, 68 William St., New York. Circular indicating the work 
which Mr. Butterfield is prepared to undertake, such as testing gas 
and oil engines and producers, designing of gas engines and pro- 
ducers, building, equipping and organizing new shops, etc. 

LEXINGTON INSTRUMENT WorkKS, Lexington, Ohio. Bulletin No. 1 
on the Smith recording gas calorimeter, type A. ‘This instrument is 
designed to supersede the ordinary type of calorimeter which requires 
the services of a skilled chemist in order to get satisfactory results. 
The Smith calorimeter will give reliable results in the hands of the 
ordinary plant operator. 


GENDRAL ELrectric Co., Schenectady, N. Y. Bulletins No. 4887, on 
small turbo-generator sets from 5 K.W. to 3800 K.W.; No. 4900, on 
series incandescent lighting apparatus; No. 4918, on direct-current 
switchboards; No. 4919, on small plant direct-current switchboards; 
No. 4920, on GE-203A railway motor; and No. 4924, on Thomson 
prepayment watthour meters. 


Sm1ITH-BooTH-USHER Co., 228-238 Central Ave., Bos Angeles, Cal. 
Catalogue A of machinery, supplies. pipe and fittings, comprising 
equipment for pumping and irrigation plants, power plants, distillate 
engines, steam boilers, steam engines, air compressors, transmission 
machinery, machine tools, woodworking machinery, mining machines, 
concrete and brick machinery, ete. 


Descriptive pamphlet of the 
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GEoRGH J. Hprnry, Jr., hydraulic and mechanical designing and 
constructing engineer, Rialto Bldg.,; San Francisco, Cal. Booklet en- 
titled ‘‘Water Power,” giving hints as to its economical and efficient 
development and use for hydro-electric transmission for mining and 
industrial plants, and containing miscellaneous information relating 
to hydraulic power plant developments. 


- B. F. Sturtevant Co., Hyde Park, Mass. Catalogue No. 190 on 
Sturtevant steam turbines illustrating and describing the new slow- 
speed type particularly adapted for direct connection with blowers, ven- 
tilating fans, gas exhausters, mechanical draft installations, electric 
generators, centrifugal pumps, and other apparatus for which efficient 
turbine speeds have generally been too high. 


NATIONAL ELECTRIC WELDER Co., Warren, Ohio. Circular of the 
National spot welder, which in the 24-inch size will weld to the 
center of a 48-inch shape and unite two %-inch pieces of boiler plate. 
The machine has a capacity of thirty spot welds per minute in 1/16- 
inch sheet steel and twenty per minute in %4-inch sheet steel. The 
company makes both spot and butt welding machines. 


LANGELIER Mra. Co., Providence, R. I. Bulletin No, 28-32 on 
Langelier multiple drilling machines with three interchangeable heads. 
These heads embody the well-known Langelier design of multiple spin- 
dles with cranks driven by a common crank plate on the main spindle. 
The design of drilling head enables the maker to place spindles in 
any desired relation and at a minimum distance apart. 


FircHpure StpaAM _Encine Co., Fitchburg, Mass. Pamphlet on 
the Fitchburg plan of industrial education by Mr. W. B. Hunter, 
director of the industrial department of the Fitchburg high school. 
All who are interested in industrial education should procure copies 
of this pamphlet which describes the successful Fitchburg plan of 
educating boys in the high school and the shops simultaneously. 


CorK INSERT Co., 16 State St., Boston, Mass. Booklet entitled 
*Here’s the Proof,’ containing a number of letters from customers of 
the company, giving the results obtained from cork-insert installa- 
tions; also folder entitled ‘‘Relative Cost per H. P. transmitted by 
means of Plain and Cork-Insert Pulleys.”’ This folder contains a 
diagram to illustrate the comparison, and tabulated cost estimates. 


Sipnpy C. CARPENTHR, Box 191, Plainville, Conn. Binder with 
sheets of engineering data useful to draftsmen, designers, mechanical 
engineers, and others concerned with the design, construction and 
use of machinery. These data sheets comprise weights and measures, 
steam engines, air brakes, pay-rolls, drafting-room conyentions, ima- 
chine shop work, machine design, ete. Prices given upon application. 

HINCKLEY MACHINE WorKS, Hinckley, Ill. Circular of the Davis 
milling attachment and compound table for drilling machines, con- 
sisting of a circular base carrying a saddle on cross-slides which are 
operated by screws having balanced handles. The circular illustrates 
the use of the attachment showing how any upright drill press from 
14 mienes to 42 inches swing can be converted into a vertical milling 
machine. 


WHEELER CONDENSER & ENGINEERING Co., Carteret; N. J. Booklet 
entitled “Steam Tables for Condenser Work.” This is a hand-book of 
steam tables with pressures below atmosphere expressed in inches of 
mercury referred to a 30-inch barometer. It also includes a discus- 
sion of the use of the mercury column. None of the tables given 
have ever been published before, but have been calculated especially 
for this book. 


GENERAL Exuecrric Co., Schenectady, N. Y. Bulletin No. 4893, 
describing automatic time switches; No. 4901, on alternating-current 
switchboard panels; No. 4904, on small plant alternating-curreat 
switchboard; No. 4905, on small plant alternating-current switch- 
boards; No. 4906, on the lighting of textile mills with Edison Mazda 
lamps; No. 4907, on the lighting of offices, banks and public build- 
ings; No. 4917, on direct-current exciter panels. 


Frrro MacHiInn & Founpry Co., Hubbard Ave. and BH. 66th St., 
Cleveland, Ohio. Catalogue of ‘‘Ferro’’ gasoline engines, including a 
practical treatise on the subject. ‘This handsome publication will be 
found of general interest by all concerned with the use and operation 
of gasoline engines, being fully illustrated and showing details of 
construction throughout. The catalogue illustrates the company’s 
line of marine engines for launches and power boats. 


JAMPs CLARK, JR., Exectric Co., Louisville, Ky. Catalogue of 
“Willey” electrically driven tools, dynamos and motors, comprising 
ortable drills for alternating or direct current in a variety of styles; 
athes, center grinders, suspended surface grinders, buffers and bench 
grinders, water tool grinders, wet and dry grinders, sensitive bench 
drills, upright floor drills, two and three spindle drills, radial drills, 
notching presses, winding machines, etc., all electrically driven. 


Morton Mra. Co., Muskegon Heights, Mich. Catalogue of draw-cut 
shapers and keyseating machinery, comprising bulletins Nos. 1, 2, 3, 
4, 5, 6 and 7 on keyseatittg maichines, portable planers and portable 
keyseaters, standard pillar draw-cut shapers, 26-inch stroke draw-cut 
shaper with rod brass and shell planing attachments, 30-inch stroke 
shaper with rod brass shell planing and parallel shoe and wedge at- 
tachments, special railroad draw-cut shaper and traveling head draw- 
cut cylinder planers with full equipment. 


V & O Press Co., Glendale, Brooklyn, N. Y. Bulletin No. 6 illus- 
trating and describing automatic attachments for power presses; bul- 
letin No. 1A on inclinable presses; and bulletin No. 200 on sheet 
metal working machinery. The latter bulletin describes several types 
of sheet metal working machines which supplement the ordinary press 
and die equipment of manufacturers of sheet metal articles, such as 
small automatic screw machines, knurling machines, hand wire ring 
mech beading and flanging machines, draw benches, and rolling 
machines. 


WESTINGHOUSE Erecrric & Mre. Co., East Pittsburg, Pa. Folder 
No. 4222, on economy coils for tungsten display lighting; descriptive 
leaflet No. 2299-A, on Westinghouse type HF slip ring induction mo- 
tors; leaflet No. 2386, on alternating current heavy duty type MW 
slip ring induction motors; leaflet No. 2387, on type MS alternating 
current elevator motors; leaflet No. 2390, on type E alternating cur- 
rent generators for engine drive; leaflet No. 2389, on type, G alter- 
nating current generators for belt drive; and folder 42138, on oil 
circuit breakers. 


ARMSTRONG MFea. Co., 297 Knowlton St., Bridgeport, Conn. Cata- 
logue showing the company’s full line of pipe threading machineg and 
parts. The catalogue comprises 45 pages, 6 by 9 inches. An interest- 
ing feature of this catalogue is that every detail that enters into the 
manufacture of this company’s machines is illustrated and either let- 
tered or numbered, so that a customer can order duplicate parts 
directly from the catalogue, and can thus replace broken or worn 
parts without delay, which is an extremely important feature in the 
case of a breakdown. 


New Derparturr Mre. Co., Bristol, Conn. Catalogue of ball bear- 
ings containing 76, 6 by 9 inch pages, giving information of a tech- 
nical character relating to ball bearings, well illustrated with high- 
grade engravings. The book treats of the double row, the single row, 
and the “radax’’ type of ball bearings, and describes the accurate 
methods for testing used in the company’s plant. The greater part 
of the catalogue is given over to concise descriptions of the applica- 
tion of ball bearings and suggestions for their proper use. A number 
of useful tables are included. 
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Cincinnati Handiness 


NES 
CINGINNATI 


HEN you have a job of end or face milling to do on%a Horizontal 
Miller, don’t you find it hard to operate the feed lever and at the 
same time keep your eye on the cutter? That’s because the machines 

you are using can be operated from only one place. Our new High Power 
Machines have an additional feed lever at the side of the knee. 


The operator can stand close up to his work, with the cutter in full view, 
and control the machine from this position. 


With this one lever he can operate and reverse table, cross or vertical feeds. 


The main starting lever is immediately in front of him and the speed and 
feed changers are at his elbow, so that the entire machine is under com- 
plete control from here. Ask for the catalog. 


The Cincinnati Milling Machine Company 
Milling Specialists CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS—Alfred H. Schutte, Cologne, Berlin, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna, Budapest 
Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
on-Tyne and Glasgow. CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. AUSTRALIAN AGENTS—Thos. McPherson & Son, 
Melbourne. JAPAN AGENTS—Andrews & George, Yokohama. CUBA AGENT—Krajewski-Pesant Co., Havana. ARGENTINE AGENTS—Robert Pusterla & 


Co., Buenos Ayres. 
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Marvin & Caspr Co., Canastota, N. Y. Catalogue of the Marvin 
& Casler offset boring tool for lathes, milling machines, drilling ma- 
chines, boring machines, ete. The tool is graduated to 0.001 inch 
and provision is made for holding the adjustment so that the tool 
stays where it is set. The catalogue is illustrated with examples 
showing uses of the tool that will suggest other uses to interested 
persons. The tool is made in five sizes, the small size having offset 
capacity of 3/16 inch and drill chuck capacity of 1/2 inch, and the 
large size 5/8 inch and 11/2 inch respectively. ; 


_T._B. Woop’s Sons Co., Chambersburg, Pa. Catalogue No. 55 en- 
titled “Modern and Approved Appliances for the Transmission of 
Power.” This catalogue comprises 242 pages, 6 by 9 inches, and is 
substantially bound. It lists a complete line of power transmission 
appliances with dimensions end price lists, and includes shafting, 
shaft collars, flange or plate couplings, double cone compression coup- 
lings, Collins compression couplings, clutch couplings, hangers and 
hanger bearings, pillow blocks, belt shifting appliances, countershafts, 
pulleys, belt tighteners, friction clutches, rope sheaves, etc. 


VEEDER Mra. Co., 39 Sargeant St., Hartford, Conn. Catalogue of 
the Veeder products, including the Veeder hub odometer or mileage 
recorder for trucks, automobiles or taxicabs;.the Veeder tachodometer, 
which is a combination of speed indicator and mileage recorder ; 
cyclometers for bicycles and motor cycles; the Veeder counters for 
different purposes; revolution counters for finding the revolutions per 
minute made by a shaft or any other revolving part; and printing 
press counters and tachometers. ‘The catalogue gives complete de- 
scriptions of the various instruments and their use and care. It also 
includes illustrations and descriptions of die castings, which this firm 
makes for the trade. 


Norton Co., Worcester, Mass. 1912 edition of catalogue of: grind- 
ing wheels and machinery, listing the Norton products, including 
alundum grinding wheels, crystolon grinding wheels, alundum grain 
for polishing, crystolon grain for polishing, India oilstones, erystolon 
sharpening stones, glass cutting wheels, razor hones, scythe stones, 
Norton alundum refractories, Norton valve grinding compound, rub- 
bing bricks and stones, grinding wheel dressers, and grinding ma- 
chinery. The catalogue comprises 142 pages, 6 by 9 inches, and shows 
excellent illustrations of all the products of the company. It also 
contains considerable information of a general nature, useful in the 
grinding department of a machine shop. 


Morse Twist Drint & MAcuine Co., New Bedford, Mass. Cata- 
logue of increase and constant angle twist drills, reamers, chucks, 
milling cutters, taps, dies, machinery and machinists’ tools. This 


catalogue for 1912 is the largest and most comprehensive catalogue 
issued by the company. The alphabetical index of contents covers 
nearly seven and one-half pages, and the index by numbers nearly 
six and one-half pages. The two indexes make the finding of any 
desired article an easy matter. Tables and data which conclude the 
catalogue are of general value to users of machine tools, and the 
catalogue will be of general interest and value to superintendents, 
foremen, machinists, toolmakers, apprentices, etc. 


_,CARLYLB JOHNSON MacHinn Co., Manchester, Conn. Booklet en- 
titled ‘The Johnson Friction Clutch as Applied in Machine Build- 
ing,” showing illustrations of well-known machine tools in which the 
Johnson clutch is being successfully used. The illustrations com- 
prise the Newton horizontal milling machine, Betts vertical boring mill, 
Gridley multiple spindle automatic screw machine, Beaman & Smith 
quick operating vertical spindle milling machine, J. EH. Snyder & Son’s 
upright drill, Merrell Mfg. Co’s pipe threading machine, Fay Ma- 
chine Tool Co’s automatic turning lathe, National-Acme Mfg Co’s 
automatic screw machine, etc. The booklet illustrates the construc- 
tion of the clutch, showing its compactness and simplicity. 


_ CRESCENT MAcHINE Co., 56 Main St., Leetonia, Ohio. Catalogue 
No. 51 of the Crescent universal wood-worker which comprises a band 
saw, jointer, shaper, saw table and borer in one machine. It is not, 
however, a combination in the sense of a single machine that can be 
adapted for different uses, but is a combination of machines each 
independent of the other, arranged compactly and self-contained so 
that all can be driven by one main belt from the lineshaft. It is not 
necessary to run more than one machine when only one is in use, but 
four persons may use different machines at the same time without 
hindrance. The value of a machine of this compact arrangement for 
pattern shops and other places where space is limited, is obvious. 


CHARLES H. BESLY & Co., 118 N. Clinton St., Chicago, Ill. Cata- 
logue of Besly spiral disk grinders, band polishing machines, “THel- 
met” spiral circles, etc. The growth of the disk grinder business is 
strikingly shown by this catalogue of 112 pages.. It has been neces- 
Sary to index the different types of grinders, covering their general 
purposes, the divisions being single spindle, belt-driven machines ; 
single spindle, motor-driven machines; double spindle, belt-driven 
machines; vertical spindle and special grinders, and patternmakers’ 
disk grinders. It has been the aim to make the catalogue answer 
any reasonable question, and not only is full information given in con- 
nection with each machine, but also detailed dimensions, weights, 
etc., of disk wheels, ring wheel chucks, various types of floor presses, 
work tables, countershafts, fixtures, accessories, etc. 


, HpALD Macuine Co., 20 New Bond St., Worcester, Mass. Booklet 
Oversize Standards for Pistons and Rings,” by Mr. James N. Heald, 
being a reprint of a paper presented at the summer meeting of the So- 
ciety of Automobile Engineers, June, 1911. The author advocates estab- 
lishing certain oversize standards for automobile pistons and rings. 
the object being to enable automobile engines to be refitted with new 
pistons at low cost. If worn automobile cylinders are bored or 
ground under present conditions it is necessary to make patterns for 
new pistons, and to fit the pistons up from the rough eastings. The 
automobile manufacturers should provide oversize pistons as they 
have the jigs, fixtures and patterns that can be easily adapted to the 
oversize requirements. The oversizes suggested are 0.010, 0.020 or 
0.050 inch more than the standard sizes. With these sizes in stock a 
repair man could regrind an auto cylinder and fit it with a new piston 
and rings in short time and at small expense. 


TRADE NOTES 


MUMFORD Mo.tpIne Macuine Co., Plainfield, N. J., reports the sale 
of a large 24-inch jolt rammer, having a capacity of 24,000 pounds, 
to the Canadian Rand Co., Sherbrooke, Quebec, Canada. 


STarRK ROLLING Miu Co., Canton, Ohio, has furnished a large 
amount of formed sheet metal of anti-corrosive ‘‘Toncan’’ metal for 
the United States coaling station ‘at Pearl Harbor, Hawaii. 


WESTINGHOUSE AIR BRAKE & TRACTION BRAKE Co., has removed the 
office of its southeastern manager, Mr. R. A. Craig, from the general 
office Wilmerding, Pa., to 308 Westinghouse Bldg., Pittsburg, Pa. 


ADAMS-BAGNALL Eurcrric Co., Cleveland, Ohio, manufacturer of 
electric light apparatus specializing on electric lighting systems for 


industrial plants, is now located in its new factory at 712 t 
Ave., 8. E., Cleveland. ry at 7125 Platt 


RUGGLES-COLES ENGINEHRING Co., 50 Church St.,. New York, reports 
that the Bayonne Casting Co. has just cast the second propeller for 
one of the Japanese battleships. ‘These propellers, each of which 
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weighs approximately 12,000 pounds, are to go to the Fore River 
Ship-Building Co. for finishing and will then be sent to Japan. 


H. W. Jouns-MaAnviLtte Co., has moyed its Pittsburg office from 
Liberty Ave. above Ninth St. to the eight-story stone, reinforced 
conerete and steel building at the northeast corner of Wood St. and 
First Ave. The company has leased the entire building for a term 
of years and will occupy the whole of it. The building is 31 by 96 
feet and contains a gross floor space of approximately 23,800 square 
feet. 


H. W. Jouns-MANVILLE Co., 100 William St., New York, has ac- 
quired the sole selling agency for the Frink reflectors and illuminat- 
ing specialties. The company is already known in the jlluminating 
field by reason of its J-M linolite system of illumination and will now 
be in position to design and sell lighting systems for every known 
form of artificial illumination. An extensive engineering department 
will be maintained. 

Svanparp Enecrric Time Co., a Connecticut corporation formerly 
located at Waterbury, Conn., and now temporarily located at Fox- 
boro, Mass., will move to its new factory building on Logan S&t., 
Springfield, Mass., in April. The general office of the company, which 
has been in Boston, Mass., 


will also be transferred to 8 ringfield. 
Mr. George L. Riggs is president and general manager, and Mr. G. F. 
Harter, works manager. 

Brest Mrc. Co., Pittsburg, Pa., has equipped its new plant to expe- 
ditiously fill all orders for piping of every description. It is pre 
pared to lay out entire piping systems, furnish material cut and fitted 
ready for erection, or to take contracts and install complete, read 
for operation, Mr. H. W. Evans, formerly with the Crane Co., Chi- 
cago, is general manager of sales in charge of the sales, order and 
engineering departments. 

Borer & EmMps Macuine Toot Co., Cincinnati, Ohio, is the suc- 
cessor of Schumacher & Boye and Schumacher, Boye & Emmes. Mr. 
¥, W. Boye, Jr., and W. TI. Emmes have purchased the interest of 
Mr. W. A. Schumacher in both firms. Mr. Hmmes has been con- 
nected with the firm for a number of years and has a wide reputa- 
tion in the mechanical line. ‘The firm of Schumacher & Boye has 
been in existence for about fourteen years. 


H. B. Brown Co., East Hampton, Conn., recently had an important 
change in. personnel of its officers. Prof. Charles §. Brown has ac- 
quired a controlling interest, and. has been made president; Abner W. 
Barton is secretary, and treasurer; and Henry B. Brown, the late 
president, after forty-six years yof. continuous and successful labor, 
retires from active-duty. The company manufactures bolt and nut 
machinery, and its product is well known throughout the world. 


TERMONT MAcHINN® Toou Co., “Windsor, Vt., has been incorporated 
to manufacture a multiple-spindle automatic turret drilling machine, 
designed by Mr. G. QO. Gridley:.of the Windsor Machine Co. In addi- 
tion to the advantages of the usual type of multiple-spindle drill. 
this machine is fully automatic in its action, so that its output is 
not dependent upon the personal element of the operator, and it has 
in addition certain features in common with the turret machines. 


Nein Macuinpery Co., successors to Geo. BH. Neil, machine tool 
dealer, has opened large display rooms at 711-713 St. .Clair Ave., 
N. E., Cleveland, Ohio, and will handle a line of machine tools, The 
company will represent, among other concerns, the Springfield Machine 
Tool Co., Springfield Ohio; Oliver Machinery Co., Grand Rapids, 
Mich., and the Waterbury, Farrel Foundry & Machine Co., Water- 
bury, Conn. Mr. Neil was for a long time connected with the W. M. 
Pattison Supply Co., but has been doing business for himself for the 
past three years. The company is open: for arrangements for agencies 
in non-competing lines. 


Lea EquipmMnntr Co., manufacturer of: high-duty centrifugal pump- 
ing equipment and the ‘“‘Lea-Simplex’’ cold saws, which has heretofore 
had general offices at 97 West St., New York, has found it necessary 
to enlarge its manufacturing facilities to accommodate its extensive 
and growing trade by removal to the works at the corner of Stenton 
and Wyoming Aves., Philadelphia. The general sales offices will be 
located at the works, under the supervision of Mr. H. R. Williams, 
the general sales manager. ‘The company will retain quarters in the 
West St. building, New York, from which point the export and 
Eastern trade will be served by the president, Mr. Albert G. Lea. 


BausH MACHINE Toot Co., 200 Wason Ave., Springfield, Mass., has 
increased its capital stock to $500,000, 6 per cent ‘accumulative pre- 
ferred stock and $1,000,000 common stock following the transfer of 
a controlling interest from Mr. Frank H. Page, president of the 
National Equipment Co., to Mr. C. K. Lassiter, mechanical superin- 
tendent of the American Locomotive Co. The company will take over 
the manufacture of multiple-spindle and hydro-pneumatic drills, bolt 
turning machines and stay-bolt threading machines, designed and 
patented by Mr. Lassiter. The officers of the new company are: Ojne 
Lassiter, president; Frank BE. Bocorselski, vice-president ; Walter H. 
Foster, treasurer; J. A. Eden, general manager; and Charles A. Smith, 
superintendent. 


Van Dorn & Durton Co., Cleveland, Ohio; reports that it is receiv- 
ing many orders from concerns that appreciate the high electrical and 
mechanical efficiency of its electrical portable tools. The McClintic- 
Marshall Construction Co., Pittsburg, Pa., several months ago pur- 
chased for its Panama Canal work twelve of the Van Dorn & Dutton 
hard service electric reamers, and later duplicated the order. The 
same company has recently given another order for twenty-four of 
the type DC-3 hard service electric reamers. The Hupp Motor Co., 
Detroit, Mich., recently ordered twenty-five Van Dorn & Dutton elec- 
trie drills, having found them peculiarly adapted _to motor car con- 
struction work. The C. R. Wilson Body Co.. Detroit, Mich., has 
twenty-four electric drills in service, and the Haskell & Barker Car 
Co., Michigan City, Ind., has twenty in its new steel freight car shop. 


Wacan-Rocers Sreret & Iron Co., has been incorporated under the 
laws of the state of Pennsylvania with a capitalization of $100,000. 
The company has acquired a five-acre tract_on the Pennsylvania Rail- 
road in the Chester district between Crum Lynne and Eddystone, Pa., 
and has started the erection of modern steel buildings, the contract 
for which was let to the McClintic-Marshall Construction Co. The 
men most actively interested_in the company are Messrs. Daniel C. 
Eagan and John I. Rogers. Mr. Hagan is the son of the late Daniel 
Eagan and has had wide experience in this line of work, and Mr. 
Rogers is an engineer who was formerly with the Midvale Steel Co., 
and has been in consulting practice for the last few years in New 
York and Philadelphia. The company will specialize on forging 


plants; hammer, hydraulic press, and drop forging; tire and wheel 
pee ele The plant is expected to be in active operation about 
arc ‘ 


PERMANENT MANUFACTURERS EXHIBIT RAILWAY SUPPLIES AND 
Equipment. Karpen Bldg., 900 S. Michigan Blyd., Chicago, Ill, has 
been established on the twelfth floor, having an area of 26,000 square 
feet. Provisions have been made for additional floors should they be 
required. ‘The purpose of the exhibition is to display all kinds of 
railway supplies. In connection with the exhibition there are large 
assembly and committee rooms for the use of railway associations, 
free of charge, and also a large club room, which, in furnishings and 
service, is of the highest class. The booths or display spaces are 
furnished by the management with all the necessary equipment for 
doing business, such as rugs, furniture, heat, light, janitor service, 
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MACHINING LOCOMOTIVE CYLINDERS* 


PRACTICE AT THE JUNIATA SHOPS OF THE PENNSYLVANIA RAILROAD 


° 


By FRANKLIN D. JONES 


general arrangement, and the exact method of machin- 

ing them depends altogether on the type, but as the 
variations in practice are of minor importance, we _ shall 
deal with the subject in a general way instead of describing 
in detail the operations for each particular design. The vari- 
ous operations referred to represent the practice at the 
Juniata shops of the Pennsylvania Railroad, where all the 
passenger locomotives and many of the freight class used in 
this extensive system are built. The style of cylinder now 
used almost exclusively on the new locomotives built by the 
Pennsylvania Railroad, is the single-expansion piston-valve 
type. Figs. 3 and 4 show two designs which differ in that 
the cylinders illustrated in Fig. 3 are cast integral with the 
saddle, whereas the cylinders shown in Fig. 4 are bolted to 


dar cylinders of locomotives vary considerably in their 


Fig. 1. Boring a Locomotive Cylinder 


the saddle which forms a separate casting. The advantage 
of this three-piece construction is that a broken cylinder can 
be replaced more quickly because the saddle does not need to 
be detached from the boiler or frames. With the design shown 
in Fig. 3, considerable time is required to fit and bolt the flange 
on the saddle of a new cylinder to the boiler. 


Boring the Cylinders 

The first machining operation on a cylinder casting is that 
of boring the cylinder proper. The boring is done by the 
large machine illustrated in Figs. 1 and 2. The cylinder cast- 
ing is supported at the right height by a fixture; as shown. 
The flanges are first rough-faced by radial facing arms A and 
B, the tools of which are fed by the well-known star feed. 
The bore is then finished by one roughing and one finishing 
cut, four tools being used for roughing and two for finishing. 
Broad-nosed tools are used for the light finishing cut and are 
given a feed of *% inch per revolution of the boring-bar. As 
the boring-bar is very rigid, these coarse feeds can be used 


*For information on locomotive building, at Altoona, previously 
published in MACHINERY, see “Machining Locomotive Frames,” March, 
1912; “Locomotive Building at Altoona—Driving Box Manufacture,” 
July, 1910; ‘Erection Practice in the Juniata Shops,” June, 1910, and 
articles there referred to. 
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without chattering. The cylinder is also counterbored as far 
in as the inner edge of the steam ports, to prevent the piston- 
rings from wearing shoulders at the ends of the piston stroke. 
After the cylinder bore is finished, the table or platen of 
the boring machine is moved over the right distance for 
boring the valve chamber, the proper adjustment being deter- 
mined by graduation lines at the side of the table. In order 
that the valve chamber will be at the proper vertical height 
after making this adjustment,-.the casting is originally set up 
in the machine so that the centers of the cylinder and valve 
chamber are in the same horizontal plane. Fig. 2 shows the 
position of the work when set for boring the valve chamber. 
The flanges are faced prior to boring, and the offset of the 
flanges with relation to the cylinder flanges, is tested by a 
special gage. The valve chambers are not bored to one diam- 


Fig. 2. Cylinder set for Boring Valve Chamber 


eter throughout, but have a shoulder at each end for locating 
the valve bushings or linings which are afterward forced into 
the bore. The piston-valve operates inside these bushings, 
which can readily be renewed when worn. As the steam 
ports are machined in the bushings, the latter must be accur- 
ately located lengthwise to bring the ports in the right posi- 
tion. The proper location for each bushing is secured by the 
shoulder previously referred to, in conjunction with corre- 
sponding shoulders on the bushings; hence this shoulder in the 
bore must be accurately located by another special gage. 


Planing the Cylinders 

After the cylinder is bored, the various surfaces on the 
saddle are planed. By the use of an ingenious set of fixtures, 
the castings are set up for the planing operations quickly and 
accurately. Fig. 5 shows the cylinder planer with these fix- 
tures in place, and Figs. 6, 7, and 8 -show different views of 
the work mounted on the fixtures. Three cylinders are placed 
in a row and planed simultaneously, and the fixtures are so 
arranged that the bores of the various cylinders are aligned 
with one another and with the planer platen. These fixtures 
consist of heavy brackets or standards B having flanges as 
shown, The end brackets have a single flange, whereas the two 


580 


which come between the cylinders are double flanged. There 
is a central pocket A in each flange face, and the distance from 
these pockets to the base is exactly the same for each bracket. 


Fig. 3. Front View of Locomotive Cylinders of the Single-expansion 
Piston Valve Type 


Each of the conical disks OC which engage the counterbores of 
the cylinders, has a cylindrical boss D on the rear side which 
fits into any of the central pockets A. When a 
cylinder is to be set up for planing, one of these 
conical disks is clamped in each end of the counter- 
bore by a bolt passing from one disk to the other. 
The brackets are also bolted to the planer platen in 
the proper position, as indicated in the illustration. 
The distance between the brackets is governed by 
the length between the outer faces of the disks after 
the latter are bolted in place, and the central pockets 
A are all brought into alignment, laterally, by tongue- 
pieces on the base of each bracket. The cylinder is 
next picked up by a crane and lowered until the 
disks have entered between the brackets. The tem- 
porary holding bolt for the disks is then removed and 
the work is lowered until the cylindrical bosses D 
on the disks, which slide through the vertical slots 
at H, rest in the central pockets A of the fixtures. 
When three cylinder castings have been set up 
in this way, the center line or axis of each cylinder bore will 
be in alignment. 
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the bore of the valve chamber by using hermaphrodite cali- 
pers. The casting is then adjusted vertically by the small 
supporting jacks seen in Fig. 8, until this center is the 
required distance below the center of the cylinder, as 
shown by an ordinary surface gage. The height from 
the platen to the center of the cylinder bore is ac- 
curately ascertained beforehand and remains con- 
stant for a given size fixture. After the three cast- 
ings are set as described, clamping pieces which fit 
in the slots H, Fig. 5, are tightened against the hubs 
of the conical disks by clamps H. The cylinders are 
further secured by a long tie-bolt G, Fig. 6, which 
extends through the three castings and holds both 
the work and fixtures rigidly together. The side 
view, Fig. 7, clearly shows how the conical disks 
enter the cylindér counterbores and align the three 
castings. By referring to Figs. 6 and 8, it will be 
seen that these fixtures make it possible to hold the 
three cylinders with very few clamps; in fact, the 
four clamps seen in Fig. 8 are (with the exception 
of clamps H which are part of the fixture) the only 
ones required. These fixtures have not only effected a consid- 
erable reduction in the time required for setting the cylinders 
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Fig. 4. Locomotive Cylinders having a Detached Saddle 


prior to planing, but they also insure accurate and uniform 
work. 


sae EO 
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Fig. 5. Fixture for Holding Cylinders while Planing 


The valve chamber is next set vertically with relation to the 
center of the cylinder. To obtain this setting, a spider F, Fig. 
6, is placed in the valve chamber and its hub is centered with 


After the cylinders are set as described, the top surface J, 
Fig. 6, which forms the joint between the right- and left-hand 
cylinders, is rough-planed by using the two tool-heads, This 
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surface is then finished with a broad tool which is set to the 
right height for the final cut by a special micrometer gage N. 
The cutting edge is adjusted to coincide with the top of this 
gage, which is graduated with reference to the centers of the 
fixtures so that heights from the center of the cylinder bore 
can be read directly. The side J is next roughed out and 
finished by using a side-head, and while this surface is being 


” MACHINE: 
Fig. 6. Three Cylinders being planed simultaneously 


planed, the seats K and L (Fig. 8) for the steam and exhaust 
pipes, are rough-planed with the opposite side-head. Side J 
is finished to a certain distance from the planer housing, the 
measurement being taken with a special vernier gage. By 
measuring directly from the housing, duplicate work is assured 
and the liability of mistakes is lessened. This method of 
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exhaust pipe, is gaged from the finished side J and the steam 
pipe seat L is finished with reference to the exhaust seat. 
The distance between surfaces J and M is measured by a spe- 
cial height gage. This practically completes the planer work. 


Of course, the order of the operations is governed entirely 
by the shape of the cylinder casting, and differs from that 
described in the foregoing, for other types of cylinders. 


Fig. '7. Side View showing Arrangement of Planing Fixtures 


Figs. 9 and 10 indicate the method of planing cylinders of 
the type illustrated in Fig. 4, which, as will be recalled, are 
bolted to the saddle. These castings are set up in the same 
way as described for the style illustrated in Fig. 8. The 
planer work on the cylinder proper, is more easily done owing 
to the shape of the casting. The illustrations show the two 
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Fig. 8. General View of Cylinder Planer—Note Small Number of Clamps used for Holding Work _ 


measuring is made practicable by the improved fixtures, which 
are always located in the same lateral position on the platen 
and, consequently, hold the finished cylinder bores in the 
same vertical and crosswise position. The face M, against 
which the frame is bolted subsequently, is planed at the same 
time the seats K and L are finished. The half-seat K for the 


cross-rail heads rough-planing the saddle joint, while the left 
side-head is planing small pads on the steam chest. The 
tool is set for finishing the saddle joint by the same microm- 
eter gage previously referred to, but a shorter measuring rod 
is inserted in the base for this particular style of cylinder. 
The pocket in the center of the saddle joint is finished to fit 
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the frame, and in the right relation to the cylinder bore. 
There are also corresponding pockets in each side of the sad- 
dle casting, and the frames pass through the rectangular 
opening or mortises thus formed, as indicated by the section 
lines in Fig. 4. The planing of this saddle joint and pocket, 
is practically all the planer work there is on a cylinder of 
this type. The nature of the planing operations on the saddle 
is clearly indicated by the drawing Fig. 4. 
Laying Out and Drilling the Cylinders 
After the cylinders are planed, the accuracy of the machine 


Fig. 9. Planing Cylinders of the ‘‘Three-piece’’ Type 


work previously done is tested and the casting is laid out 
for drilling holes that cannot conveniently be jig-drilled. Fig. 
11 shows the method of testing the location of the cylinder 
bore and valve chamber, with relation to each other and to 
the finished central joint which is resting on the laying-out 
plate. The centering spiders shown are first accurately set 
in each bore and the respective heights of the cylinder and 
valve chamber are determined by using a tall surface gage. 


Fig. 11. Testing Height of Cylinder and Valve Chamber 


These heights are measured by comparing the gage pointer 
with a long steel scale held in a vertical position. "While the 
use of the planing fixtures previously described, insures accur- 
ate work, it has been found advisable to check important 
dimensions so that the cylinders can be erected without delay 
due to imperfect work. After the height of each bore has 
been checked, as described, the distance from the face of the 
back cylinder flange to the finished projection A is carefully 
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tested, as this projecting flange rests against the frame and 
determines the cylinder’s fore-and-aft location. 

Most of the holes in the cylinder are, of course, drilled by 
the use of jigs. There are, however, a few holes which can- 
not conveniently be drilled in this way and these are laid 
out at this time. For example, the small screw holes around 
the periphery of the flange, for fastening the cylinder jacket, 
as well as those for lubricator and indicator pipes, dripcocks, 
etc., are all laid out by hand. A center line L (see Fig. 15) is 
also drawn across the saddle face for locating the jig used 
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Fig. 10. Another View of the ‘‘Three-piece’’ Cylinders set up for Planing 


when drilling the bolt holes for the steam and exhaust pipe 
seats at S and #. This line is exactly central with the front 
and back flange faces of the cylinder. A central point is first 
located at Z,, Fig. 12, by measuring from a long straightedge 
held across the front and back flanges. The cylinder is then 
turned over and this line is carried across the saddle joint 
by using a large square. 

The drilling operations on the cylinder are of an obvious 


MACHINERY 


Fig. 12. Another View of Cylinder on Testing and Laying-out Plate 


nature and therefore a detailed description of this work will 
be unnecessary. Practically all the holes are drilled by the 
use of jigs, in large radial machines. Fig. 18 shows a plate 
jig for drilling the frame bolt holes. This jig is located by 
the finished end A on the cylinder and the jig for drilling the 
corresponding holes in the frame is set by a shoulder which 
bears against end A, so that both sets of holes register closely 
when the cylinder and frame are assembled; consequently, 
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little reaming is necessary. The holes for the stud bolts 
which hold the cylinder and the steam chest heads in place, 
are drilled with ordinary ring jigs as indicated in Fig. 14. 
Fig. 15 shows the method of forming the seat for the steam 
pipe. This pipe is not clamped directly to the cylinder, but 
bears against a cast-iron ring having a flat face on one side 
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Fig. 13, Drilling Frame Bolt Holes 


and a spherical face on the other. The large reamer R forms 
this spherical seat, which is clearly shown in the view to the 
left, Fig. 16. 
Erecting Cylinders—Piston-valve Bushings 
When the drilling is completed the cylinders are ready for 
the erecting shop. The right- and left-hand cylinders which 
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Fig. 15. Reaming Seat for Steam Pipe 


are to be mates, are set up and aligned as illustrated in the 
two views Fig. 16. The saddle bolts through the front and 
rear flanges # are then reamed and the tightly fitting taper 
bolts are inserted. The cylinders are now ready to be at- 
tached to the frames. They are first bolted to the frames tem- 
porarily, and their position is carefully tested. The bolt holes 
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are next reamed and the right and left frame sections are 
bolted to their respective cylinders. 

The bushings or linings for the valve chambers are also 
inserted at this time. There are two of these bushings in each 


cylinder, which are inserted from opposite ends of the valve 
chamber bore. 


The inside of the bushing is bored to fit the 


Fig. 14. Drilling Flanges 


piston-valve, and the outside is turned to fit tightly into the 
cylinder. The boring is done in a vertical boring machine, 
and the outside is turned in a lathe (as indicated in Fig. 17), 
after the boring operation. The bushing is mounted on a 
large expanding mandrel, and it is turned from 0.005 to 0.008 
inch larger than the bore of the valve chamber, in order to 


Fig. 16. Cylinders aligned for Reaming Flange Bolt Holes 


secure a tight fit. This allowance varies somewhat for bush- 
ings of different diameter. After the bushing is turned, the 
steam and exhaust ports, which are cored in the casting, are 
finished by milling. Two finished bushings are shown to the 
right in Fig. 17. The large ports H are for the exhaust and the 
smaller ports S register with the cylinder steam ports when 
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the bushings are in place. These ports are milled to a stand- 
ard width by the use of gages. They are also located with ref- 
erence to the shoulders LZ which, as previously stated, come 
against corresponding shoulders in the valve chamber, and 
determine the respective positions of the bushings. The dis- 
tance between the steam ports is checked before the bushings 
are inserted in the cylinder. This preliminary test is made by 
placing the two bushings in line, with the shoulders L the 
same distance apart as the shoulders in the valve chamber. 


The distance between the inner edges of the steam ports is’ 


then measured with a large vernier scale V. A variation of 
only 0.004 inch is allowed for this dimension. As the distance 


Fig. 17. Method of Turning Valve Bushings and Preliminary Test to 
determine Location of Steam Ports 


between the packing rings of the piston-valves, and also the 
width of the rings, is accurately gaged, the proper relation 
between the valve and the steam ports is secured within close 
limits. 

The finished bushings are drawn into the valve chamber by 
a screw and air motor as shown in Fig. 18. This particular 
illustration shows the motor arranged for drawing in the 
rear bushing. The screw, which is rotated by the motor, is 
prevented from moving longitudinally, by a heavy strap which 
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Fig. 18. Drawing in Valve Bushing with Air Motor 


is placed across the flange as shown. After both bushings are 
drawn in against the shoulders, the distance between the 
steam ports is again tested with the vernier scale. This second 
measurement is taken to make sure that the bushings are 
not held away from their seats by small chips or dirt which 
may have been overlooked when the bore was cleaned. 
Before the boiler can be erected, the curved seat or saddle 
formed by the two cylinders, must be fitted to the front of 
the smokebox. As the steel sheet which forms the smokebox, 
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may not be exactly circular, the saddle is always fitted to 
the particular boiler for which it is intended. In order to 
obtain the required outline, the boiler is lowered by a crane 
onto the frames and cylinders. The boiler is then set level, 
both lengthwise and laterally, and it is also centered with the 
frames. The outline of the smokebox is then transferred to 
the saddle flanges, by using a scratch gage. This line repre- 
sents the finished surface of the saddle, and it should be drawn 
just far enough from the top surface, to permit truing the 
When this line is scribed, the boiler is 
removed and a gang of men chip the flange down to the re- 
quired outline. This chipping is done by pneumatic hammers. 
There are raised pads on the saddle flange as shown in the 
view to the left, Fig. 16, so that a comparatively small surface 
requires chipping. When the flange is finished, the boiler is 
permanently bolted to the cylinders, and when this stage is 
reached the erection of the locomotive proceeds rapidly. A 
detailed description of locomotive erection was published in 
MACHINERY, railway edition, June, 1910. 
* * * 


HIGHEST VOLTAGE DIRECT-CURRENT 
LOCOMOTIVE IN THE UNITED STATES 


Recently the Hast Pittsburg Works of the Westinghouse 
Electric & Mfg. Co. completed equipping the locomotive 
illustrated, for the Piedmont Traction Co., which will operate 
an extensive railroad system in the Piedmont section in 
North Carolina and South Carolina. This locomotive is one 
of six to operate at a pressure of 1500 volts direct-current. 


Baldwin- Westinghouse 55-ton 1500 Volt, Direct-current Locomotive 
for Piedmont Traction Co., equipped with four No. 308-B—5, 180 H. P. 
700 Volt Railway Motors and Westinghouse HL Control 


This voltage is the highest direct-current voltage used by any 
electric railway in the United States. The mechanical parts 
were built by the Baldwin Works, Philadelphia, Pa. The loco- 
motives weigh 55 tons each and are equipped with four West- 
inghouse motors which have a rating of 180 horsepower. Each 
locomotive is able to haul 40 freight cars weighing 45 tons ~ 
each with load, at 20.5 miles per hour on a straight level 
track, or nine cars at the same speed on a 1 per cent grade. 
The motor equipment is controlled by the Westinghouse elec- 
tro-pneumatic, unit switch type of control. Steel construction 
is used throughout. The under-framing is built of steel chan- 
nels and the cab-sheets are mounted on a steel angle-iron 
frame. Electric power for .operating the Piedmont prop- 
erties will be supplied by the Southern Power Co., Charlotte, 
Nac: 


* * 


A well-constructed locomotive leaf spring is made with the 
ends of the leaves tapered in thickness to a comparatively 
thin edge, the object being to make the outline approximate 
the parabolic curve of the theoretical spring. The tapering 
of the ends entails considerable labor, and in some railway 
repair shops the theoretical consideration in spring+making 
is being sacrificed by leaving the ends of the leaves square. 
The extra stock required for a spring end is' lost, but this 
is more than balanced by the saving of labor. Springs made 
in this way are not as efficient, however, as when the leaves 
are tapered. 


‘ 
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REPAIRING PLANERS AND SHAPERS* 


By EDWARD EK. HAMMOND} = 


The wearing of parts of a machine, through use or misuse, 
necessarily disturbs its alignment and makes accurate work 
impossible. In such cases, the wear in each individual mem- 
ber need not be great, because the errors produced are cumu- 
lative in their effect, and negligible amounts of error in the 
different members combine to result in a serious inaccuracy 
in the work produced by the machine. The average mechanic, 
experienced in the operation of machinery, is familiar with 
these facts, but when he attempts to adjust a machine to com- 
pensate for wear, he is more than likely to fail. This failure 


is generally due to the use of improper methods of doing 
the work. 

The firm of A. O. Walworth & Co., 30 S. Clinton St., Chi- 
cago, Ill., makes a specialty of rebuilding machinery, and, 
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Fig. 1. Special Gage used for Testing Planer Beds and Tables 


as the result of a wide experience in this work, special 
_methods have been developed to compensate for the wear in 
used machine tools. These methods enable a badly worn 
machine to be adjusted to practically the same degree of ac- 
curacy that it possessed when new, and in this article, the 
practice of this company in the adjustment of planers and 
shapers will be described. While these methods are all of 
a special character, they will be readily understood by any 
mechanic, and their use will make it possible to put machines 
back into such a condition as to fit them for the production 
of accurate work. _ 


Method of Adjusting a Worn Planer 


In starting upon the adjustment of a planer, the first step 
is to completely dismantle the machine, in order that the 
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Fig. 2. Testing the Distance between Corresponding Surfaces of the Vees 


condition of each part may be determined by tests and inspec- 
tion. The class of service for which the planer has been used 
necessarily determines the amount of wear and the points 
where it will have been produced. In general, however, it 
may be stated that the table and its bearings in the bed, the 
crossrail, the saddle bearing on the crossrail, and the shaft 
bearings, are the points where the most serious inaccuracy 
is likely to be found. 

Planer tables are frequently sprung out of shape as the 
result of poor judgment on the part of the operators in clamp- 
ing down the work. When the clamping bolts are tightened 
to such an extent that the table is drawn out of shape, and 


*See also MAcHINnRY, July, 1911, “Repairing Lathes and Milling 


Machines.” 
fAddress: 9620 Hoyne Ave., Chicago, Ill. 
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the work and table are then allowed to stand in this way 
for a number of hours, a permanent set is more than likely 
to be produced. This is especially true if tools or other heavy 
objects are dropped on the table while it is in this strained 
condition. In such a case a vibration is set up which causes 
the metal to readjust itself to the new shape. Where inac- 
curacy of this kind occurs, it will usually be found that the 


middle of the table has become high, the amount of the 


deformation being easily determined with a straightedge. The 
error in planer tables from this cause is often a very serious 
matter, an instance having been brought to the writer’s atten- 
tion where an 8-foot planer table was 1% inch higher at the 
middle than at either end. ‘ 

In adjusting a table that has been sprung out of shape in 
this way, it must be remembered that the thickness has orig- 
inally been properly proportioned to the length and width. 
Consequently, if any considerable amount of metal is removed 
by planing, the table will be too thin. This difficulty has been 
overcome by reversing the process which caused the deforma- 
tion of the table, in bringing it back into proper alignment. 
A heavy iron floor-plate is used for this purpose, provided 
with bolt holes for clamping down the work. The planer 
table is laid on this plate, face down, and is then clamped 
tightly against the surface of the plate. After remaining in 
this position for two or three days, it will be found that most 
of the inaccuracy has been removed. During the time that 


Fig. 3. Testing the Distance between the Planer Table Bearings 


the table is clamped to the floor-plate, work can be progress- 
ing on other parts of the planer. 

Improper methods of oiling often cause serious wear in 
the vees in the bed and on the table bearings which run in 
them. Where the bearings have worn quite smooth, there is 
little chance for proper lubrication, as the oil cannot be held 
between them. This cause of wear can be easily overcome by 
taking off the table about once a year, and scraping the vees 
and bearings. The scraper marks form small pockets which 
hold the oil and allow it to be distributed over the bearings 
as required. The bed is tested for inaccuracy of this kind 
with a straightedge, and if there is found to be any serious 
amount of wear in the vees, it must be placed on a planer and 
planed down to approximate accuracy, before scraping to.a 
final finish. 

The special gage shown in Fig. 1 is used to maintain the 
proper distance between the vees during the re-finishing opera- 
tions. The blade of this gage is a 2-foot steel scale of the kind 
used on the Brown & Sharpe combination square. The posi- 
tion of the blocks A, at either end of the gage, can be adjusted 
to meet the requirements on different sizes of planer beds and 
tables; these blocks are secured in any desired position by 
means of the binding nuts shown. The angle at the bottom 
is 45 degrees, to fit the standard form of vee. The small 
triangular plates B slide in grooves cut in the inclined edges 
of the gage blocks, and can be secured in any desired position 
by means of the binding nuts provided for this purpose. These 
nuts are carried by bolts which have a slot milled in their 
sides to fit over the flanges OC on the plates B. In adjusting 
this gage for use on a given planer bed, blocks A are set so 
that their inclined edges are at the same distance apart as 
the corresponding sides of the vees, the graduations on the 
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blade of the gage being used for this purpose. The plates B 
are then adjusted with a micrometer caliper so that the dis- 
tance h, from the top of the blade to the bottom of the plates, 
is the same at each end of the gage. It will be seen in Fig. 2 
that plates B rest on the top of the bed, the purpose being 
to steady the gage and bring the blocks A into proper align- 
ment with the sides of the vees. 

In starting to re-finish the bed, the first step is to plane and 
scrape the horizontal surfaces at the top of the vees. Accur- 
acy in two directions is necessary; each surface must be fin- 
ished so that it tests up to a straightedge, and all four sur- 
faces must be in transverse alignment. After each of these 
surfaces has been accurately finished, their transverse align- 
ment is tested with the dial test indicator, which is mounted 


Fig. 4. Method of Aligning the Crossrail with the Planer Bed 


in the planer head. The indicator is traversed over each of 
the four surfaces, and if the proper alignment has been 
secured, its reading will be the same for each surface; if 
either surface is found to be too high, however, it must be 
scraped down until the test gives satisfactory results. The 
accuracy obtained in this operation is important, because 
these surfaces of the bed are used in adjusting.the housings 
and to bring the crossrail into proper alignment with the 
table. 

It is only in extreme cases that it is necessary to resort to 
planing the vees in the bed; the wear at this point is usually 
so slight that it can be removed by scraping. In performing 
this operation, the outside surface of one vee is scraped down 
and tested with a straightedge, and this surface is then used 
as a standard of reference for the gage in re-finishing the 
corresponding surface of the other vee. The method of using 
the gage for this purpose is shown in Fig. 2, the gage being 
moved along the bed to determine the amount of metal which 
must be removed at different points. The surface is then 
scraped down to an accurate finish, as determined with the 
straightedge, the gage being used at frequent intervals to make 
sure that too much metal is not removed. The opposite sides 
of the vees are then re-finishd in exactly the same manner— 
the surface of one vee is first scraped down to a straightedge 
and is then used as a standard for the gage in re-finishing 
the remaining side of the other vee. It is evident that the 
gage need only be turned end for end to make it available 
for this operation. 

The same general method of procedure is followed in re-fin- 
ishing the table bearings, the use of the gage providing a 
method of obtaining exactly the same distance between them 
as that between the vees; this insures having the table fit 
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properly on the bed. The table is removed from the floor-plate 
and mounted on the table of a planer, where the bearings are 
lined up with the dial test indicator to determine the amount 
of inaccuracy which still exists. If this inaccuracy is great 
enough to require planing, care must be taken not to remove 
any more metal than is absolutely necessary. The outside 
surface of one of the bearings is then scraped and tested with 
a straightedge, and this surface is then used as the standard 
of reference for the gage in re-finishing the corresponding 
surface of the other bearing, as shown in Fig. 3. This latter 
surface is scraped down to a straightedge, the distance be- 
tween the bearings being maintained constant with the gage, 
as previously described for the vees in the bed. The opposite 
sides of the bearings are then re-tinished in exactly the same 
way. 

It is evident that the use of this special gage for both the 
table bearings ana the vees in the bed, assures that they will 
fit together with absolute accuracy. Far greater precision 
is attainable in this way than when male and female tem- 
plets are used on these operations. If any considerable 
amount of metal has to be removed from the table bearings, 
it will bring the rack too low to mesh properly with the driv- 
ing pinion. In such cases, the rack must be removed from” 
the table and have a corresponding amount of metal planed 
from its bearing. 

The crossrail and the bearing of the saddle upon it are 
subject to uneven wear, owing to the fact that most planer 
work is done with the head near the center of the rail. To 
remove the error produced in this way, the crossrail is planed 
on its face and sides, and then scraped until the re-finished 
surfaces line up properly when tested by the dial test indicator. 
The saddle bearing is then scraped to an accurate fit on the 
re-finished crossrail. 

The planer housings are not often subject to any appreciable 
amount of wear, but their adjustment is sometimes inaccurate, 
thus throwing the crossrail out of alignment with the table. 
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Fig. 5. Proving the Accuracy of a Re-finished Shaper Table 


In re-assembling the planer, the re-finished surfaces at the top 
of the vees in the bed are used as a standard of reference in 
adjusting the housings, a millwright’s steel square being used 
to bring:them into a perpendicular position. After making 
these adjustments, the bearings of the crossrail are scraped to 
an accurate fit on the housings; the crossrail is then 
mounted in position and lined up with the bed. The dial test 
indicator is used for this purpose, as shown in Fig. 4, the 
indicator being brought into contact with the surfaces at 
the top of the vees, first at one side of the bed and then at the 
other. Corresponding readings of the indicator show the rail 
to be in proper alignment, but if this test cannot be made with 
satisfactory results, it is necessary to readjust the housings. 
The test is then repeated and further adjustments are made on 
the housings, if necessary, until the proper alignment of the 
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crossrail has been secured. It is, of course, understood that 
this alignment of the crossrail with the bed provides for having 
the table and the crossrail in proper alignment with each other. 

Any inaccuracy in the bearings which carry the driving 
shafts will set up a vibration which manifests itself in an 
uneven finish on the work. Where such inaccuracy has been 
caused by wear in the bearings, it must be removed—by scrap- 
ing, if possible, or by re-bushing the bearings, if they have 
been too badly worn to be adjusted by scraping. 


A small amount of wear on either the rack or driving © 


pinion is not a serious matter, as it does mot im- 
pair the smooth running properties of the _ drive. 
Owing to the greater speed of the pinion, however, 


it will frequently be worn to a point where the smooth- 
ness of the drive is impaired, and in such cases, a new 
pinion must be provided. Where individual teeth of either the 
rack or pinion have been damaged, they can be economically 
repaired by adding metal with an autogenous welding torch 
and then recutting the teeth. This plan can be followed by 
sending the work out to a shop which makes a specialty of 
welding operations, if a torch is not included in the equipment 
of the plant in which the planer is being rebuilt. 

After all of these operations have been completed, the planer 
is ready to be re-assembled. The machine is then placed in 
operation to plane down the face of its own table for removing 
any inaccuracy which exists. The lightest possible cut is 
taken, and when the operation is completed, the accuracy of 
the finish is tested by means of the dial test indicator held 
in the planer head. When these methods are carefully followed, 
a machine which is so badly worn that it is practically worth- 
less, can be put into condition to produce accurate work. 


Method of Adjusting a Worn Shaper 


In starting to adjust a shaper for the inaccuracies which 
have been produced from the wear of its parts, the same gen- 
eral steps are followed that were outlined for a planer. After 
dismantling the machine, all of the bearings which take part in 
transmitting power to the ram are examined for wear, and 
they are either scraped or re-bushed to meet the requirements 
of individual cases. Where a shaper has been subjected to 
severe service for a considerable length of time, it will usually 
be found that the pinion which drives the bull-wheel is badly 
worn. If this is the case, this pinion must be replaced by a 
new one. ; 

The ram and its bearings in the frame of the machine are 
the points where the greatest wear is likely to occur. In com- 
pensating for the inaccuracy which is found in these parts, 
the bearings in the frame are first scraped to a straightedge. 
The ram is then planed down just enough to remove the wear 
which has developed, the dial test indicator being used to 
insure proper alignment of the re-finished surfaces. The ram 
is then scraped to fit accurately in the bearings in the frame 
of the shaper. 

The crossrail is next mounted on the planer, wnere it is first 
planed and then scraped to an accurate finish, as determined 
by means of the dial test indicator. After this operation has 
been completed, the saddle bearing is scraped to an accurate 
fit on the crossrail. : 

The completion of these operations provides for the smooth 
operation of the machine. After re-assembling, a light cut is 
taken over the surface of the table, to provide for having it in 
proper alignment with the ram, any inaccuracy in the align- 
ment of the crossrail being compensated for in this way. 
The precision of the finish obtained on the table is proved 
with the dial test indicator, as shown in Fig. 5; the table 
is then scraped, if necessary, until an accurate finish has 
been secured. 

It cannot be too strongly emphasized that the greater part 
of the wear which develops in machinery is due to improper 
operating conditions. This is particularly true when ma- 
chine tools are operated by men who are not trained mechan- 
ics, and in such cases, careful inspection should be made at 
frequent intervals to see that every machine is properly oiled, 
and that it is not exposed to unnecessary strains. The methods 
described for proving the accuracy of different planer and 
shaper parts, can also be used to advantage ‘in detecting wear 
in the different members of the machines, and when this 
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is discovered before it has assumed serious proportions, it can 
easily ‘be remedied by a little scraping. Such a course will 
add greatly to the life of all classes of machinery. 


* * 


A.L.A.M.SCREW STANDARD AS REVISED 
BY THE 68. A. E. 


The Society of Automobile Engineers has announced the 
details of the S. A. E. screw standard, which supplants the 
A. L. A. M. screw standard adopted by the Association of 
Licensed Automobile Manufacturers in April, 1906. (See Ma- 
CHINERY’S Data Sheet, No. 63, November, 1906.) The revised 
list is given in the accompanying table. The only changes 
which have been made are the distances across the flats of 14-, 
7/16-, and 3/4-inch screws and nuts, the changes being from 
3/8 to 7/16 inch, from 11/16 to 5/8 inch, and from 1 1/8 to 
11/16 inch, respectively. The A.L.A.M. screw ‘standard did not 
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go beyond 1 inch in diameter for standard screws, but the S. A. 
E. standard proceeds by eighths of an inch for screws over 1 
inch up to and including 1% inch in diameter. 

The material from which the screws and nuts are made 
is steel having a tensile strength not less than 100,000 pounds 
per square inch, and an elastic limit of not less than 60,000 
pounds per square inch. The screws as well as the screw- 
heads are to be jleft soft, and the plain nuts are to be left 
soft, but the castle nuts are to be casehardened. It is as- 
sumed that when screws are to be used in soft materials, 
such as cast iron, bronze or aluminum, U. S. standard pitches 


will be used. 
* * * 


ERICSSON’S MEMORY HONORED 


The American Society of Swedish Engineers celebrated the 
near fiftieth anniversary of the battle between the Monitor 
and the Merrimac in connection with its annual dinner at the 
society’s house in Brooklyn, N. Y., February 17. The celebra- 
tion commemorated Capt. John Ericsson, the famous Swedish- 
American engineer who invented and designed the Monitor. 
Mr. Hrik Oberg, associate editor of MACHINERY, spoke on 
“John Ericsson the Man,” and W. L. Axel Warn, Albany cor- 
respondent of the New York Times, briefly described the 
famous engagement between the two vessels which took place 
in Hampton Roads, Va., March 9, 1862. 
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THE MANUFACTURE OF STEEL BALLS 


INSPECTING, GAGING AND TESTING 
By ROBERT H. GRANT* 


In the previous articles on the making of steel balls in the 
February and March numbers, the making of the blanks, the 
rough-grinding, the hardening and the finish-grinding of steel 
balls has been taken up. In the present article it is proposed 
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Fig. 1. Inspecting the Balls 


to treat of the inspection, grading, gaging, and testing of the 
balls, and also to review the various uses of steel balls, as 
well as to give some advice to purchasers and users regard- 
ing the quality of balls. 


The Burnishing and Tumbling Processes 

When the balls come from the oil grinders, they have a dull 
finish and must be burnished or tumbled. The burnishing can 
be done in the oil grinder with a set of rings having grooves 
in them the exact size of the balls. 
A light oil is used, and after a very 
short run of the machines, a finely 
polished surface will be produced. 
This process, however, is expensive, 
and the ordinary tumbling method 
is most generally used. The tum- 
bling barrel universally adopted is of 
is most generally used. The tumb- 
ling barrel universally adopted is of 
the regular iron tilting type. The 
balls are placed in the barrel in suf- 
ficient quantities so that, when they 
roll over and over, their weight will 
cause enough friction between them 
to polish them. A polishing mate- 
rial is placed in the barrel, and the 
latter is allowed to run at least ten 
hours to produce a good surface. The 
balls are then cleaned off by tum- 
bling them in sawdust, and are later 
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tilted slightly towards the inspector. This causes the balls 
to always roll to the front. The inspector holds in her hand 
a magnet resembling in shape a knitting needle. The end is 
sufficiently magnetized to raise one ball of the size being in- 
spected from the glass. In the other hand the inspector holds 
a piece of heavy white paper 4 inches wide by 8 inches long, 
which she slides under the balls. This makes the balls 
revolve, and with the magnet defective balls are picked out. 
The defects consist of pits, bands, dents, scale, rough grinding 
marks, etc. 

The different grades are separated in ‘boxes, placed to 
the right of the inspector, and they are used for different pur- 
poses according to the requirements placed on the balls. It 
is evident that different grades of balls may be used when 
it is remembered that ball bearings are employed in so many 
different kinds of devices, such as bicycles, clothes-wringers, 
hand trucks, sash pulleys, hinges, etc. 

After the balls have been inspected for defects they are 
rolled back and forth on the glass plate in order that those 
that are out of round may be picked out. As the balls which 
are not perfectly spherical will take a zigzag motion when 
rolling down the plate, and the true balls will run straight, 
it is comparatively easy for the inspector to pick out the im- 
perfect ones. An expert inspector does not stop each time 
she picks up a ball to place it in the boxes, but will usually 
toss it into the palm of her hand, which will generally hold 
all of one grade that she will pick out from the batch of 
balls on the plate. Balls larger than % inch in diameter are 
generally taken up by hand and looked over. Those that are 
out of round in the larger sizes are taken out while measuring 
the balls. 


Grades of Balls 


Balls are generally graded into four main classes, known 
as alloy, and A, B, and C grades. The steel for the alloy balls 
contains chromium, and these balls have the greatest crushing 
strength. 'They must be absolutely free from defects as 
regards material and finish, and must not vary in size more 
than 0.0001 inch. Balls classified as A-grade are made from 
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placed in another barrel with finely 


cut kid leather. This final tumbling 


brings out the high polish. 


Inspection 

The balls are now ready to be in- 
spected, which is done almost ex- 
clusively by girls. The skill and 
rapidity which can be obtained in 
doing this work is certainly most re- 
markable. One girl can inspect fifty 
thousand 14-inch balls, picking out seven or eight different 
grades, in ten hours. This inspection, as indicated in Fig. 1, is 
done on glass plates which are about ten inches square and in- 
serted in a frame so that the balls cannot roll off. The ‘under 
side of the glass is painted so as to reflect the light. The plate is 
about half filled with balls and is placed upon a box which is 
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Fig. 2. The Grant Ball Measuring Machine—U. 8S. Patent No. 583,456 


high-grade tool steels, accurately finished, and thoroughly in- 
spected, and must not vary over 0.001 inch above or below 
the exact dimension. The balls known as B-grade are the 
seconds taken from the two higher grades mentioned. These 
are the balls which show slight, almost invisible, defects, and 
which vary from 0.001 to 0.002 inch. The C-grade, commonly 
known as hardware balls, are those picked from the higher 
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grades when these show a defective surface. Whether these 
balls are gaged or not depends upon the use to which they are 
to be put. 
The Gaging of the Balls 

After the inspection, the balls are automatically gaged, the 
gaging being done in a gaging machine in which the balls 
are fed from a hopper and allowed to roll down between two 
hardened straightedges and to fall into tubes which carry 
them to the proper drawer, as indicated in Fig. 2. This illus- 
tration shows the Grant ball measuring machine. At A is 
shown the automatic dropping machine, and at B the delivery 
spout through which the balls drop into the measuring slides 
C, provided with a longitudinal slot or opening O between 
them. The sides of the slot may be accurately separated any 
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Fig. 3. A Battery of Grant Gaging Machines 


desired amount by the micrometer adjusting screws provided 
at both ends. Consequently, the flare of the slot may be ad- 
justed so that it is possible to determine exactly what the 
diameter is of the balls that will drop into each of the tubes 
and drawers beneath the measuring slide as the balls roll 
down along it. 

As is clearly shown in the illustration, pockets are arranged 
successively beneath the inclined slot, and are connected by 
pipes with the drawers of the cabinet underneath. It is evi- 
dent that in this way balls of the same size will go into the 
same drawer each time, the balls that go into the middle 
drawer being those of correct size, those that go into the upper 
drawers being those that are too small, while the large balls 
will go into the lower drawers. The balls that are entirely 
too large will run down the full length of the measuring slide 
and will be deposited in the box X. Those that are deposited 
in the drawers of the cabinet will be from 0.0025 to 0.005 inch 
too large or too small, according to the setting of the slides. 

The exact arrangement of these measuring devices varies 
somewhat. In Fig. 3 is shown a group of the type of ma- 
chines just described. A rack is run through the center of 
the machine. In this rack, directly under the hopper, there 
is a hole having a bushing in it of the size of the ball to 
be gaged. The ball drops from the hopper into this bushing 
and is carried forward until it comes to an opening which is 
connected with a tube. for carrying the ball to the measuring 
slides. The rack is operated by a sector of a gear mounted on 
_a shaft having an eccentric pin on one end and a pulley on the 
other. Inside of the hopper there is a small tube which is 
operated up and down by two levers, one being attached to 
the eccentric pin and the other to the tube. This arrange- 
ment prevents the balls from clogging so that the bushing 
in the rack is always ready with a ball to carry forward, 
thereby constantly feeding balls to the measuring slides. 

In Fig. 4 is shown the writer’s machine with the measuring 
slides removed. This particular machine is worked by a worm 
and worm-wheel instead of by a rack. There are two disks, 
beneath the balls in the hopper, the upper one of which is 
keyed to the shaft fastened to the worm-wheel and hence 
revolves. This disk has a series of holes drilled near the 
periphery, these holes being 0.005 inch larger than the ball 
to be gaged. The lower plate has a hole in it directly above 
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the measuring slide, so that when the upper disk carrying the 
balls presents a hole directly above the hole in the lower 
disk, the ball will drop through the hole and tube onto the 
measuring slide. As the hopper is full of balls there is a liabil- 
ity of clogging, because two balls may have a tendency to drop 
through the hole at once when the opening is presented. The 
clogging tendency is overcome by a cut-off made of a thin 
piece of tool steel with beveled edges, which covers two holes 
in the revolving disk, the holes covered being the one directly 
over the lower disk and the one next to follow. This pre- 
vents jamming of the balls. The remainder of the machine 
and cabinet is substantially the same as the machine shown 
in Fig. 2. 

In the Putnam gaging machine the hopper is worked prac- 
tically the same as in a machine for slotting screws. Fingers 
raise the ball, allowing it to fall into a trough, and then 
through a tube onto the measuring slides. 

This mechanical gaging and sorting of balls is applied to 
all sizes up to and including % inch. The large sizes are 
measured by hand by micrometers. The girls employed for 
this work pick them up one by one and measure each ball 
separately over several diameters, throwing them into small 
boxes placed before them, each of the boxes containing a cer- 
tain size of balls between the limits of measurements adopted. 
This work is very rapidly done, as the operators become very 
skillful. 

Counting the Balls 

The next operation is the counting and boxing of the balls 
which at first sight might be assumed to be a tedious and 
very slow operation. So it would be were it not for the 
mechanical means adopted for doing this work. Balls up 
to % inch in diameter are counted by means of a counting 
board, as indicated in Fig. 5, which has holes sunk in it 
0.010 inch larger than the ball. Around the board is tacked 
a narrow strip of wood to prevent the balls from rolling off. 


MACHINERY 


Fig. 4. A Modified Type of Grant Measuring Machine, with Gaging 
Slides removed 


The balls are then poured upon the board and all balls which 
do not find a hole to enter are allowed to run off. As there 
is an exact known number of holes in the board, the counter 
immediately knows how many balls she has, and she transfers 
them immediately from the counting board into a pasteboard 
box in which the balls are packed. In this way one girl can 
easily count a million balls a day and do other work besides. 

The pasteboard boxes are made of a telescoping form and 


‘lined with paper which is free from acid and which has pre- 


viously been soaked in an anti-rust compound. The balls, 
which have a very high polish, would otherwise easily rust 
on account of sweating, which is caused by the difference in 
temperature of extreme heat and cold. It is very essential 
that steel balls should be kept in a room properly heated. 


The Testing of Balls 


The testing of a steel ball for crushing strength should be 
done between hardened plates by placing three balls in a 
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tube into which they nearly fit. The center ball is the one 
that will be tested. The upper and lower balls will, of course, 
sink into the plates, and this will give them more of a surface 
bearing than the middle ball, which bears only in two points 
upon the upper and lower balls; hence the middle ball will 
ordinarily give way first. As the pressure is applied, a double 
pressure cone will be formed inside of the ball, this cone 
having its apexes where the outside balls bear on the middle 
ball. If properly hardened, a ball will break into several 
pieces. This method is the proper way to test a ball, but 
there seldom are two balls that will stand exactly the same 
load when tested. This is caused largely by the methods in 
which the ball blank is made. As will be remembered from 
the description of the making of the blanks in the February 
number of Macuinery, the balls in the forging process are 
much more dense at what might be called the “poles,” that is, 
where they join the next ball forged, than at the “equator.” 
Therefore, if the center ball being tested has the point of con- 
tact on the “equator,” it will not stand within ten or twenty 
per cent of the load that it would stand if the points of contact 
were at the “poles.” The same method of reasoning may be 
applied to stamped and turned balls. 

Through the means of this testing operation and the appear- 
ance of the fracture, it can be determined whether the balls 
have been properly hardened. Every batch of steel, no mat- 
ter how carefully made, usually requires a slightly different 
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Fig. 5. Counting Board for 5/16-inch Balls 


treatment in hardening, and what this treatment is must be 
determined by the man responsible for the hardening work. 
The accompanying table shows the crushing load ordinarily 
required by ball manufacturers for regular tool-steel balls. 


Size of Ultimate Strength Size of Ultimate Strength 


Ball of Ball Ball of Ball 
in Inches in Pounds in Inches in Pounds 
1/16 390 5/8 39,000 
3/32 875 3/4 56,250 
7/64 1,562 13/16 66,000 
1/8 2,450 7/8 76,000 
3/16 3,496 15/16 88,000 
7/32 4,780 al 100,000 
1/4 6,215 ib a fe5 125,000 
5/16 9,940 ao /4. 156,000 
3/8 14,000 1 1/2 225,000 
7/16 19,100 1 5/8 263,000 
iz 25,000 1 3/4 306,000 
9/16 31,500 2 400,000 


The figures above have been adopted after a great many 
years of testing and are considered by the manufacturers 
safe figures with which to calculate. Of course, in selecting 
a ball for a bearing, a factor of safety of ten should always 
be adopted unless the bearing is used in an extremely narrow 
space. The grooves in which the balls run when heavy loads 
are imposed should be round instead of V-form. No figures 
can be given relating to tests of balls made from alloy steel, 
because these steels give such irregular results that the manu- 
facturers have been unable to compile any data that would 
be in any way satisfactory. It is, however, safe to state that 
the alloy-steel balls will stand from 25 to 50 per cent more 
than the regular tool-steel balls. 
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Balis of Other Materials than Steel 

Balls are made of a great many other materials, brass and 
bronze, for instance, being used extensively for oil-well devices 
where acid is found in the crude oil. Such balls are also 
used in valves where the material to be pumped will rust 
steel balls and cause corrosion, and also in electrical work. 
German silver balls are used in Yale locks to prevent cor- 
rosion when used on shipboard or in other places where they 
would be subjected to the damp sea air. Casehardened ma- 
chine steel balls are used extensively in agricultural imple- 
ments and similar apparatus on account of being inexpensive. 
Chilled cast-iron balls are used in turntables, trucks, and for 
similar requirements. ' Y 


The Uses of Steel Balls 

It may be said without exaggeration that balls are used in 
nearly every kind of article that it is possible to name pro- 
vided it revolves. They are used in the cheapest kind of hard- 
ware and in the finest mechanisms and surveyors’ instru- 
ments. Balls 1/16 inch in diameter are used in electric meters 
and typewriters. The number of balls being used for these 
purposes alone is from fifty to seventy-five millions per year. 
German silver balls 3/32 inch in diameter are used under 
the tumblers of a Yale lock to prevent the tumblers from 
becoming worn by the constant sliding of the key into the 
Steel balls 1/8 inch in diameter are most extensively 
used in bicycle pedals. Some people think that the bicycle 
industry is no longer of the importance that it once was. 
This is a mistake. More bicycles are made at the present 
time than ever before, and about fifty million steel balls are 
used yearly in the pedals alone. 

Sewing machines are now being provided With ball bearings. 
Millions of 3/16-inch balls are used for this purpose yearly. 
Some fifty million 1/4-inch balls are used every year in 
clothes-wringers; 1/4- and 5/16-inch balls are used exclusively 
for bicycle bearings, and the quantity used runs into hun- 
dreds of millions per year. Balls of the same size are used 
in thrust bearings in motor boats. Balls from 3/8-inch to 
3/4-inch diameter are used extensively in automobiles. The 
quantity of balls so used is estimated at not less than five 
hundred millions a year. Larger balls of, say, 11/8 inch in 
diameter are used in oil-well pumps, road rollers and traction 
engines. The quantity being used for these purposes is not 
less than five hundred thousand a year. One of the most 
important uses for 11/4-inch balls is that in the side bear- 
ings on trucks for steam and electric cars. Still larger balls 
are used for a great many other purposes, including water- 
wheels, step bearings, locomotive cranes, drawbridges, etc. 

Balls are made up to six inches in diameter, and some are 
used in very peculiar places. Balls of from 4 to 6 inches in 
diameter are now used by a Canadian concern in a whistling 
buoy. This buoy has a large tube in which ithe ball is placed, 
evenly balanced on the top. The end of the tube has a 
whistle. The ball, as the tube dips on account of the waves, 
rolls to the lower end, compressing the air by its weight, and 
thus blows the whistle. Then it rolls to the opposite end and 
causes the whistle to blow again. 

As already mentioned, brass and bronze balls are used exten- 
sively in valves, electrical meters, and bearings where damp- 
ness or. acid is liable to come in contact with the balls. The 
number of balls made from these materials is not less than 
fifty millions per year. 


Points for the User and Purchaser of Steel Balls 


In the following the essential points relating to the manu- 
facture of balls which should be kept in mind by a purchasing 
agent or consumer are given. Nothing but a tool-steel ball 
should be used for high-grade work, and it is very important 
that it be properly heat-treated. Do not be deceived by a 
finely polished ball, as high polish and deep scratches (which 
show only under a magnifying glass) do not necessarily indi- 
cate a good ball. In fact, the outside appearance has little 
or nothing to do with the wear of a ball, for a dull looking 
ball may be just as good as one with the highest polish. The 
polish is merely the result of the tumbling process. 

The first requirement is that the right material has gone 
into the balls. It costs but little to have the steel analyzed 
so that the purchaser may know whether he is getting a tool- 


April, 1912 


steel ball or a machine-steel ball. The fact that the ball 
has only a point bearing makes it the more important that 
it be made from good material in order to stand the pressure 
to which it may be subjected. Casehardened machine-steel 
balls ought not to be used when heavy duty is required. 
Naturally there is some difference in the quality of the steel 
that costs thirty-five dollars per ton from that which costs 
one-hundred-fifty dollars per ton. 

It is true that a ball can be casehardened very deeply, in 
fact, almost through to the center, but it should be remem- 
bered that casehardening implies adding carbon to the steel 
under a high heat, which causes the pores in the steel to 
open so that the carbon can enter. The process, however, does 
not remove the injurious elements, such as phosphorus, sul- 
phur and silicon, of which the cheaper steel contains a large 
percentage. It is, of course, perfectly satisfactory to use case- 
hardened balls for many purposes, but when it comes to a 
really high-grade article, the highest class of steel is to be 
preferred. 

In order to determine whether a ball has been properly heat- 
treated, place the finished ball in a piece of waste on an anvil 
and break it open with a heavy blow. The waste prevents 
the pieces from flying around. If the ball is properly heat- 
treated, the break will show a soft silky-appearing surface— 
the grain of the steel being fine. If it has not been heat- 
treated, it will look coarse and granular, having more the 
appearance of cast iron. As a further illustration of why the 
ball should be heat-treated, the following tests made by the 
writer when with the New Departure Mfg. Co., may be of 
interest. The balls tested were made of tool steel; they were 
% inch in diameter and drawn to 420 degrees F. 


Ground ; not Annealed 


Headed and not Ground ; 
before Hardening 


Annealed before Hardening 


- 4800 7500 
5700 8150 
6300 8200 
6150 7200 
5800 6880 
5600 7300 


It will be found that the average crushing load of the balls 
that were not annealed before hardening is 5725 pounds, while 
the average crushing load of the balls that had been annealed 
before hardening is 7538 pounds; hence the heat-treated ball 
is some 1800 pounds or nearly 30 per cent stronger than the 
balls which were not heat-treated. The heat-treatment not 
only strengthens the balls, but prevents them from flaking 
off, crumbling, etc. It distributes the molecules so that the 
steel is at rest. : 

If during the test the ball should break in half, it would 
indicate that it had not been properly drawn after hardening, 
but was still subjected to internal stresses. If such a ball is 
placed in a bearing, it would easily break if subjected to a 
severe shock or strain. If a ball has been properly drawn 
it can be touched with a fine Swiss file, and under the blows 
of a heavy hammer it will dent slightly and break into sev- 
eral pieces. 

Balls over 5/16 inch in diameter that have been turned or 
headed should not be used for heavy duty, as they are not as 
good as balls for which the blanks have been forged. The 
headed ball, on account of the severe shock to which the metal 
is subjected when cold, cannot be treated so as to stand the 
strain that the forged ball will stand. A turned ball is cut 
from a rod which is rolled, so that the grain of the steel is in 
a lengthwise direction; hence when a ball is turned from this 
bar the surface of the ball consists of a mass of exposed fibers. 
When put under a heavy’ strain, as in a thrust bearing, it will 
pit and flake off. The surface of the ball should be smooth, 
that is, all the marks from the rough-grinding process should 
have been removed in the finish-grinding. If this has been 
done it can be readily determined by a magnifying glass. 

A ball made from a forged blank cannot be hardened prop- 
erly unless the decarbonized surface has been wholly removed. 
Some manufacturers attempt to keep the forgings as small 
as possible in order to save material and time in grinding, 
and in many cases it is then impossible to remove all of the 
decarbonized surface. Hence when the ball is hardened, 
rough marks and soft spots can be detected. The soft spots 
are much brighter than the properly hardened surface. 
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If balls are to be used for special purposes, this should be 
designated in the order sent to the ball manufacturer. In 
order to be able to supply a ball that will give satisfaction, 
it is necessary that he be furnished with information as to 
what the ball is to be used for, the speed and load at which 
it will be used, and the kind of bearing employed. Then the 
balls can be drawn to a degree of temper adapted to the par- 
ticular purpose in view, and thus satisfaction can be guar- 
anteed to the purchaser. It is also very important to see 
that the balls that are furnished are not out of round, as this 
would cause the bearings to “catch” and “jump.” The result- 
ing bearing will run unsatisfactorily, and will rattle on ac- 
count of the fact that the balls are loose at one point and 
tight at another. The actual size of the ball does not make a 
great deal of difference, provided the balls are all of the 
same size. In other words, in a lot of one-hundred-thousand 
balls, if they are found to be 0.0005 or 0.001 inch under size 
they will give satisfaction if they are all used before the next 
shipment can get mixed up with them. 

It has already been mentioned that the temperature of the 
room in which the balls are stored must not be too low. The 
temperature of the stock-room should be kept the same at 
all times, and on Sundays and holidays, when the factory is 
closed, it should be especially heated, for a ball which 
becomes very cold and then is brought back to a warm 
temperature will soon begin to rust and cause a great deal of 
trouble. 


Summary of Ball-making Processes 


In order to fix in the reader’s mind the various processes 
that a ball passes through, from the time that the blank is 
produced from the rough stock until the finished ball enters 
the stock-room, a general summary of the processes described 
in the three articles comprising the present treatise on the 
manufacture of steel balls will be given. 

There are several methods for producing the ball blank. 
One is that of turning the ball blanks in a special automatic 
machine. This method is rapid and makes it possible to pro- 
duce a blank which requires less grinding than the blanks 
produced by other methods, but on account of the fact that 
the fibers of the stock from which the blank is turned are 
cut and exposed at the surface, a ball so made is of inferior 
strength after hardening as compared with balls the blanks 
of which are made by other methods. 

Another method commonly used for producing ball blanks 
is to form the blank in a heading machine. A bar is fed into 
the machine and pieces of the required length are cut off and 
headed between dies to a ball shape. This is a very rapid 
method, and balls up to, say, 5/16 or 3/8 inch in diameter can 
be made advantageously by this process. As there is no 
waste, this process for smaller sizes of balls must be deemed 
the best as well as the cheapest of the methods used at the 
present time. 

The best method of making ball blanks from 3/8 inch to 2 
inches in diameter is known as string forging. This method 
is very extensively used and the balls so produced, when 
properly heat-treated, are strong and tough in their structure. 
The balls which have been produced by the heading or forg- 
ing process must have the fin or flash ground off before they 
pass to the grinding machines. The process by means of 
which the fin is removed is called “flashing,” and the machine 
in which it is done is ordinarily termed a “rotary”’ file. Large 
balls are flashed separately in a special fixture by an ordinary 
emery wheel. 

The balls are now ready for the dry-grinding process, the 
grinding being done by an emery wheel acting upon the balls 
which are held and rotated by suitable means. After being 
dry-ground, the balls are annealed and then hardened, the 
smaller balls being quenched in cottonseed oil, while the 
larger ones are immersed in brine. After hardening, the balls 
are washed in boiling soda and then tempered in oil. 

After the tempering the balls are ready to return to the 
finish dry-grinding department, and are finish dry-ground in 
machines of the kind that performed the rough dry-grind- 
ing, but a finer grade of emery wheel is used. From the 
finishing dry-grinders the balls pass to the oil grinders, where 
the final grinding operation is performed and where the balls 


592 


are brought to exact size. The oil grinding operation is prac- 
tically a lapping process, no grinding wheel being used. The 
machine has merely two plates, one of which is grooved, 
between which the balls roll. The grinding medium is fine 
emery and oil. 

When tthe balls have been brought to size in the oil grind- 
ers, they are given their final finish either by burnishing 
them in machines similar to the oil grinders, 
or by being tumbled in a tumbling barrel with 
a polishing medium. Next they are tumbled 
in sawdust, and finally in a barrel with cut-up 
kid leather to. obtain the high polish. The 
balls are then inspected, graded and gaged. 
The smaller ‘balls are gaged in gaging ma- 
chines, while the larger are measured by mi- 
crometers. Next the balls are counted and 
packed into boxes and sent to the store-room, 
which finishes the operations. 

oe * * 


DOURTE VALVELESS PUMP 


The pump which is illustrated in Fig. 1 
has no suction or discharge valves and is de- 
signed especially to handle very trashy mat- 
ter. Weeds, pieces of rope and other foreign 
material which may be drawn into the pump. are sheared off by 
the edges of the ports which are located in the piston. This 
type is being used to pump trashy water out of irrigation 
ditches and to handle slimes in reduction works. It is also 
planned to use this pump for handling syrup and heavy oils. 
The sectional view, Fig. 2, of one of the cylinders of a hori- 
zontal type, shows the general arrangement of the piston and 
ports. A miter gear keyed on the end of the crankpin meshes 
with the mating gear keyed. to the end of the connecting-rod, 
and the latter is attached to the piston by means of-a universal 
coupling. This mechanism imparts a constant rotary move- 
ment to the piston in addition to the reciprocating action. The 
piston is of the trunk type with an opening at both ends and 
a partition in the middle. The head end at the left of the 
partition has a port, as the illustration shows, which alter- 
nately registers with the suction and delivery ports. When 


Fig. 1. 


Duplex Pump without Suction or Discharge Valves 


the piston is in the position shown, both ports are closed, but 
as soon as the pump rotates in the direction indicated by the 
arrow, the suction port begins to open. When the crank has 
moved 90 degrees and is on the “top quarter,” the piston port 
will be exactly over the suction port, and when the opposite 
“dead center” is reached, both ports will again be closed. 
When the crank is on the bottom quarter, the piston port will 
be exactly under the delivery port. It will thus be seen that 
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the piston by its rotary movement regulates the suction and 
discharge openings. If the pump is reversed or one miter 
gear is turned through 180 degrees, the pump will operate 
from the delivery to the suction side or, in other words, the 
flow will be reversed. The delivery port is formed in a sep- 
arate saddle which rides on the piston and is held down by 
adjustable spiral springs, as shown. The suction port is cut 
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Fig. 2. Sectional View of Valveless Pump of Horizontal Type 


out of the solid cylinder. This pump is made at Longmont, 
Col., and was designed by George L. Sullivan, Bozeman, Mont. 


* * * 


ENERGY THE MOVING FORCE 


Many business concerns that have been organized with 
ample capital and to outward appearance well equipped to 
succeed, in the course of a few years have gone into the hands 
of receivers. Other concerns have started with very small 
capital, under adverse conditions and have prospered. What 
was the difference in the organization of these typical con- 
cerns which meant success for one and failure for the other? 
Largely brains and energy. ; 

An incident from the career of a well-known machine tool 
manufacturer in the Middle West is an illustration of the 
point. Thirty years ago this manufacturer started in business 
with a small capital, and his hostages to fortune were “a 
wife and two kiddies on the hill.” His money was soon tied 
up in the business, and no immediate cash returns were in 
sight. In the emergency he solicited some job work from a 
large concern and was ‘‘turned down,” but being insistent and 
forceful finally secured an order for two hundred flask-pins 
at ten cents each. They had to be tapered at one end, turned 
down, shouldered and threaded at the other end, and provided 
with a hexagon nut. This was before the days of automatics, 
and after the order was taken the job hunter realized that 
he was in for a loss if he followed the regular method of 
production, so he set his brain to work. He went to a dealer 
in bar iron, got two hundred pieces cut off while he waited, 
took them in a box on his shoulder to his shop and then 
rigged up an engine lathe for the job. A boy hired at fifty 
cents a day, who had never worked in a shop, with the aid 
of simple tools and the expert assistance of the boss, turned 
out the job complete in a day at a cost of $2 for stock, 50 
cents for nuts and 50 cents for labor, making the total cost — 
$3, not including a small overhead expense. 

The brains and energy used in this case were characteristic 
of the man and the concern he organized. Starting out in 
this small way it showed $7000 in assets at the end of the 
first year, and $32,000 the second year, increasing until the 
investment now represents over a million dollars, and its 
product is known and used all over the world. 


* * #* 


A user of high-speed drills complained to the maker that he 
could not get results. The production was not much higher 
than with carbon steel drills, and much time was lost in 
grinding. Examination showed that the cutting speed was 
high, but the feed very fine. The speed was reduced and the 
feed doubled, the result being that the output of drilled 
holes was doubled and the squealing and heating of the drills 
disappeared entirely. 
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VARIATION IN MACHINE TOOL POWERS 
By T. BARTON* 


The wide divergence in the power put into machine tools by 
different makers is a fact not often commented upon, but a 
walk through any average shop will reveal many instances 
of it. The writer recently noticed an 18-inch turret lathe on 
chuck work, with a single-pulley drive, having a pulley 12 
inches in diameter for a 5-inch belt, running at 200 
R.P.M. Close by was a 2-inch bar lathe, having exactly the 
same size pulley, but running at 500 R.P-M. It will be seen 
at a glance that the bar lathe has two and one-half times the 
power of the turret lathe. Is not this somewhat of an anom- 
aly? The bar lathe operates on work of small diameter, has 
only one tool cutting at a time, and that tool has a very keen 
cutting edge. The turret lathe handles work of large diam- 
eter, has frequently several tools in action simultaneously, 
and the cutting edge of the tools is not as keen. Hither one 
machine is under-powered, or the other has a surplus of power 
which it can never hope to convert 
into useful work. Both these ma- 
chines are of standard make, are 
good sellers, and do good work. 

If the power of a machine is in 
reasonable proportion to the work 
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From this it will be seen that 50 per cent more power is 
put into a 314-inch bar lathe than into a 4-foot 6-inch boring 
and turning mill. The weight of the work and table of a 
boring and turning mill is considerable, and the machine itself 
is less efficient, the power being taken through one, and often 
through two pairs of bevel gears. 

To obtain the same tool pressure, or take the same cuts, at 
the same surface speed, would, neglecting the increased fric- 
tion of the larger machines, require the same horsepower on 
any diameter; but as larger machines take heavier cuts, and 
the weight of the moving parts is greatly increased, they, of 
course, require more power. From the figures given in the 
foregoing, however, the reverse would appear to be the case 


in some instances. 
* * * 


PRICE SHEET FOR SALESMEN 
Manufacturers of light machinery sold by jobbers and deal- 
ers find it advantageous to issue price sheets printed on thin 
paper with rounded corners, 4 by 714% inches perforated, as 


to be done, then if anything goes 
wrong, the belt will slip or be 
thrown off, but if it is very much 
over-powered, this safeguard is 
lost. If a machine has twice the 
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power that it needs, it means that, 


INCHES, SHEARS, AND 


as the driving gears have to be 
strong enough for the belt, they 
must be made twice the width 
otherwise required. This increases 
the distance between the bearings, 
and consequently the diameter of 
the shafts must be increased to re- 
tain stiffness. In short, the whole 
machine must be made larger and 
heavier, and the belt up-keep cost is 
increased. The contrast between 
these two machines led the writer to investigate more thor- 
oughly. Some of the results of this investigation are given in 
the following: A 34-inch bar lathe was driven by a 10 H. P. 
motor; a 3-inch bar lathe was satisfied with a 3 H.P. motor. 
A 2-inch bar lathe had an 8 H.P. motor; another make of 2- 
inch bar lathe was content with a 214 H.P. motor. It will be 
seen that here is a difference of over 3 to 1 on two machines 
made for doing identically the same size and class of work, 

The increase in belt speed, and use of wider belts, which a 
geared drive allows, permits a great increase of power, com- 
pared with the old cone pulley drives, and in some cases it 
would appear to be the practice, when cone-driven machines 
are converted into single pulley drives, to put on a pulley as 
large in diameter, and as wide as the machine will stand, and 
run it at the highest permissible speed, without comparing 
the power thus obtained with that given by the old cone drive, 
which has probably stood up well to its work. 

Below are given particulars of a few single-pulley machines. 
The first three figures have ‘been multiplied together, giving a 
result which facilitates comparison: 


Diam. of Width of Herons 


Pulley, A Belt, B AXBXC 
maeeinen Bar lathe ss. s. 6.0. 12 5 500 30,000 
18 -inch Turret lathe ....... 12 5 200 12,000 
seeich. Bar lathe 2... .....7. 10 3 800 24,000 
31-inch Bar lathe .......... 14 5Y, 500 38,500 
3144-inch Bar lathe .......... 10% 44) 300 14,175 
18 -inch High speed lathe... 13 4% 300 17,550 
21 -inch High speed lathe... 16 5 300 24,000 
22 -inch Combination turret 
NAL OR siete oe ter 10 414 450 20,250 
30 -inch Boring and turning 
02 BU Peete he cheers the 12 3Y, 400 16,800 
4 -foot Boring and turning 
NIVEL ean tose creceree 2 4 SFG 27,600 
4-foot 6-inch Boring and turn- 
vfeeeareb Re 2 eee 13 5 400 26,000 


* Address: 22 Augustus Rd., Coventry, England. 
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Price Sheet for Salesmen 


shown in the reproduction of the sheet issued by the Arm- 
strong-Blum Mfg. Co., Chicago. These sheets fit the loose-leaf 
price sheet books commonly carried by salesmen, and most 
of them are glad to add it to their regular lists though they 
would not think of carrying an extra circular or catalogue. 


* * # 


STANDARD HEADS FOR SMALL SCREWS 


The Engineering Standards Committee (Great Britain) 
has issued report No. 57, dealing with standard heads for 
small screws. The report standardizes the heads for small 
screws in five classes—countersunk, instrument, round, 
cheese, and fillister. For all classes of screws, the diameter 
of the head has been fixed at 1.75 times the full diameter of 
the thread. The committee recommends the adoption of a 
standard angle of 90 degrees for both countersunk and in- 
strument heads. The depth of the coned portion has been 
determined at 0.375 times the full diameter of the thread. 
For instrument-head screws the committee recommends that 
the radius forming the curved surface of the upper portion 
of the head be equal to twice the full diameter of the thread. 
It follows from this that the depth of the curved portion of 
the head will be approximately equal to 0.2 times the full 
diameter of the thread. In the case of screws with round, 
cheese or fillister heads the committee recommends that a 
plain cylindrical portion having a length not exceeding twice 
the pitch, be left on the shank immediately underneath the 
heads of the screws. When determining the depths of the 
saw cuts or screw-driver slots the committee has endeavored 
to follow existing practice as far as possible, and has grouped 
them together in convenient sizes according to the gage of 
the metal from which the saws used are manufactured. The 
committee recommends a standard depth of saw cut equal 
to half the total depth of the head in all cases, this depth to 
be measured at the center of the head, 
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THE UNIT SYSTEM OF MACHINE 
CONSTRUCTION 


A feature of machine construction that has been widely 
adopted during the past decade, especially in machine tools, 
is the so-called “unit system.” The principle of the system is 
simply that of dividing a machine into groups of closely re- 
lated mechanisms and constructing them with independent 
frames or boxes in which the shafts, studs, clutches, gears, 
etc., are assembled. These units of mechanisms are assembled 
‘on the main frame to form the complete machine. The 
natural divisions of the engine lathe, for example, are the 
headstock, tailstock, carriage, apron, feed-box, change-gear 
box, etc. These, mounted on the bed, require only the lead- 
screw, feed-rod and legs to complete the lathe. This admirable 
system has several marked advantages. 

In the first place it is the logical development of the inter- 
changeable system of manufacture which has so greatly 
reduced the cost and improved the quality of manufactured 
products. The units are made independently in departments 
suited to the character of the work, by men who, specializing 
on each particular unit, become experts. Refinements of design 
and construction are developed that could hardly come into 
existence in a building shop. 

In the second place the units being interchangeable can be 
replaced by the user in case of accident with a minimum of 
trouble; they can be removed, returned to the factory for 
repairs at small expense for freight and handling. 

A third advantage to the machine tool builder is the ease 
with which units can be incorporated in various designs. 
The builder, say of milling machines, can use the same feed- 
box in several sizes and styles, thus enabling him to produce 
a variety of designs at a minimum cost for jigs and fixtures, 
all in harmony with the general design. 

These advantages, particularly the last, are slowly being 
grasped by the builders of special machine tools. This busi- 
ness, as everyone knows who has ever been in it, is conducted 
on a close margin of profit, and its returns, when compared 
to straight manufacturing, are hardly commensurate with 
the thought and energy required for success, More of the 
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manufacturing element can be introduced by the development 
of unit designs of speed- and feed-boxes, tool-slides, elevating 
-Mechanism, etc., which can be worked into special designs 
with little trouble. These units can be made in lots of fifty 
or a hundred, using jigs and labor-saving appliances that are 
out of the question when making up parts specially for each 
machine. The reduction in cost and the more even distribu- 
tion of labor over a given period incident to the unit system 
should make the conditions of special machinery cee 
easier than they are now. 
* & * 


CLEAR THINKING AND WRITING 


Given good ability, the one faculty that an ambitious man 
should cultivate is that of expressing his thoughts clearly in 
speaking and writing. Compared with one of equal ability 
who cannot express his ideas clearly, the possessor of a good 
vocabulary has a great advantage. This fact has been recog- 
nized in all times, and yet it is not as fully appreciated by 
many who are striving to rise in the world as it should be. 
The successful salesman sells goods because of his ability 
to secure an audience with buyers and to hold their atten- 
tion. He holds attention because his story is interesting. He 
talks of the quality of his goods, how they are made, when 
they can be delivered, the terms of sale, meets arguments in 
a kindly spirit, and overcomes opposition by attractive man- 
ner and expression. That ability is certainly a great asset to 
any man. Not all of us can be salesmen in the sense of sell- 
ing goods, but most of us have to market our abilities in 
some form of service. The man who can make his service 
appear to the best advantage usually gets the highest wages, 
other things being equal. 

The machinist who can turn out a perfect piece of work 
in the average time or less, is a man whose ability will be 
recognized in most shops in the highest wages paid to journey- 
men. If he possesses the ability to plan a job and to tell 
how to perform it he will stand still higher and will, in fact, 
be rated as having executive ability, simply because he can 
tell someone else what to do. 

With the foreman the telling of what to do and how to do 
it is the principal part of the day’s work. The journeyman 
who aspires to fill higher positions must cultivate the faculty 
of imparting knowledge to others. If he practices writing out 
the plan of procedure for all the jobs that come under his 
observation, he will be surprised to find that the simplest piece 
of work is generally made up of several elements, each of 
which must be clearly known before the work can be carried 
to a successful conclusion. Describing a piece of machinery 
either orally or in writing develops logical thinking and leads 
to investigations of the principles of elements which are the 
fundamentals of all machines. 

With understanding comes the joy of mastery and the com- 
mon desire of broad-minded men to impart their knowledge 
to others. That imparting knowledge is profitable to the giver 
is common experience. It is proved by the rapid advancement 
of many contributors of MacHINERY who have started in a 
humble way to tell the readers about some interesting piece 
of machinery and how it was made. Their mental horizons 
expanded rapidly, and with expansion of mind came better 
appreciation of the meaning of what they read and the ability 
to assimilate ideas and use them. Soon, to our regret, they 
have ceased to write, because their time and energies have 
become absorbed in the duties of the executive positions to 
which they have been promoted. 

* % * 

One of the fascinating subjects to the theoretical engineer 
is the Schiele curve as applied to step bearings. The curve is 
a beautiful design in theory to equalize the wear on all parts 
of a thrust bearing. In practice, however, it is another story. 
The cost of producing it compared with an approximate form is 
so high that its advantages are nil. A well-known builder of 
boring mills formerly made the spindle bearings of his mill 
tables with the Schiele curve, and fitted up at heavy expense 
to produce them accurately. But after using the Schiele curve 
bearing for a few years it was abandoned for a conical bear- 
ing and plain step, the two approximating the shape of the 

Schiele curve spindle. The result has been entirely Batisieg 
tory and the cost jis much reduced. 
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TARIFF REFORM 


Although many American industries have attained their 
present strength under protection, this result has been accom- 
panied by abuses from which consumers have suffered, and 
the majority of voters want a reform. They will have their 
way; but business men who favor a reduction want it brought 
about in a businesslike way, by a competent tariff commission 
not composed of politicians. Our machine tool builders in 
1908 not only consented to, but favored, a reduction in the 
tariff on machine tools, and if a similar policy had been 
adopted by manufacturers generally the present disturbance to 
business might have been avoided. 

There is a marked difference between the position occupied 
by machinery manufacturers and almost any other American 
industry, in that a machine usually represents years of 
thought, labor, experiment and outlay before a single one is 
sold. Yet this is hardly on the market before its vital points 
are imitated by foreign manufacturers who, except for the 
tariff, would be able to undersell the originator in his own 
market on account of the difference in the labor cost. Freights 
also favor the foreign manufacturer as the rates to New York 
City from almost any of the English or German industrial 
centers are less than from Cincinnati. 

Our tariffs should be reduced; but the changes should ex- 
tend over a period of years so as to enable our manufacturers 
to readjust their prices and methods to the new conditions. 
Any radical change in the tariff on machine tools, such as the 
proposed one to place them on the free list, would result in 
disaster to the entire machinery and allied industries; and the 
losses would fall as heavily on the workman as on the em- 
ployers. Immediate free trade in this industry would mean 


destruction, not reform. 
* * * 


TURNING SHAFTS IN TURRET LATHES 


Some manufacturers of machinery who have put turret 
lathes to all possible uses have occasionally met with serious 
difficulties when trying to turn shafts, say, 1 inch diameter 
and 30 inches long. The shape of the shaft at the chuck end 
where the cut is started will be turned round and true; but 
as the tool travels away from the chuck a quasi-hexagon, 
octagon or other polygonal shape may be developed under 
certain conditions, which gradually grows worse, until it is 
so pronounced at the finish end that ordinary allowances for 
grinding may not be sufficient to remove the tool marks. 
- Although this is an old trouble, and the causes, and means 
for eliminating them, were discovered long ago, a knowledge 
of the facts is not as common as it should be in view of the 
widespread use of the turret lathe. 

Where roller back-rests are in use, the first surmise of 
course is that one of the rollers is eccentric or worn flat, 
but other elements more obscure may cause the trouble. <A 
well-known turret lathe builder states that the trouble is 
wholly overcome by using a back-rest of the old style, which 
embraces about half the cylinder and is of a dimension fairly 
close to the size to be turned. But these back-rests are not 
adjustable, and are subject to roughing up, which becomes 
a serious trouble. The V back-rests and.roller back-rests seem 
to be superior, notwithstanding the possibility of the work’s 
becoming slightly polygonal at times. 

One of the principal elements in establishing the tendency 
to turn polygonal is produced by the varying depth of cut. 
which of course is the result of eccentricity of the stock. 
The effect of varying the depth of chip can be almost wholly 
neutralized by setting the cutting face of the tool perfectly 
square to the travel or a trifle ‘under,’ so that the variation 
in radial thrust is reduced to a minimum. The surface of 
the back-rest should make contact very close to the front edge, 
and the cutting tool should be set slightly in advance of the 
back-rest. If the back-rest does not touch the stock at the 
front, because of being a trifle bell-mouthed, or if the tool 
stands too far ahead of the back-rest, or again, if the tool is 
beveled so that the outer edge is in advance of the point, 
then the stock will spring away from the tool under the 
heaviest part of the cut. A round-nose tool, or a tool in which 
the point is behind the cutting edge, of course gives the 
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greatest variation in radial resistance when the depth of the 
cut varies. This applies to turning cylindrical work in either 
direction, but the action is especially pronounced in turning 
away from the chuck when the outer end of the stock runs 
free. 

Attention to these details of setting the tools and back- 
rests will generally eliminate the tendency to turn polygonal 
shapes entirely. The case is but another of many in machine 
shop practice in which apparently minor adjustments play 
an all-important part in producing satisfactory work. 


* * * 


THE DISAPPEARING TOOL-CHEST 


By A. P. PRESS 


Those of us whose heads are white well remember what 
was the first thing to be done after we had got a new job. 
That was to hunt up an express man to move the tool-chest. 
The machinist who did not possess a good set of tools and a 
good looking chest, even if it did not contain a “mike” or a 
vernier caliper, was considered a “poor stick.” 

One of the first requisites for the tool-chest was a pair of 
good stout handles for each end—handles that would stand a 
strain of 100 pounds or more. Inside of the chest you would 
find a 2-pound chipping hammer, a 1-pound or a 114-pound 
light hammer, three or four smaller riveting hammers, most 
of which were homemade; three or four cape chisels, and an 
equal number of broad-faced chisels for straight chipping; a 
12-inch and a 6-inch monkey-wrench; a 24-inch straightedge 
about 14 inch thick with one edge beveled down to 1/16 inch 
or less; and a 12-inch scale usually round at one end and 
square at the other. These scales were imported from Eng- 
land. A 24-inch scale was beyond the machinist’s wildest 
dreams. Besides there would be in the tool-chest six or eight 
pairs of calipers; a surface gage with a 4-inch base that weighed 
about 2 pounds or more, and a standard not less than %g inch in 
diameter; a hacksaw on which the teeth had to be filed every 
time it was to be used; and a box level (not a protractor). 

If the man claimed to be a millwright as well, as many of 
the oldtimers were then, there would be an 18-inch level and 
a plumb-bob with a line around it. Under all circumstances 
there would be a box of drills or “flats,” and one or two choice 
twist drills, besides an indescribable amount of scrap that 
invariably accumulated. 

Now what does the new man that comes in to-day bring 
along? He has a little hand-bag, about the size my lady 
uses when she goes downtown shopping, and inside there will 
be one or two sets of “mikes” and possibly a full assortment 
of scales from 9 inches down. ‘There will also be a bevel 
protractor and a pair of spring calipers, and possibly a chip- 
ping hammer about 1% pound in weight. Of a dozen men to- 
day, not more than two will bring a tool-chest, and the fore- 
man does not view them with approval. When you have only 
3144 or 4 feet of bench room for each man, the space is too 
valuable to be taken up with a big tool-chest. There are sev- 
eral shops with which I am personally acquainted where the 
tool-chest is not tolerated unless it is kept under the bench, 
but it is preferred, by those in charge, to have it left at home. 


* * * 


STRENGTH OF THICK HOLLOW CYLINDERS 


A formula for calculating the bursting pressure of thick 
hollow cylinders, which agrees closely with the results of 
experiments undertaken by Messrs. Cook and Robinson, is 
given in Engineering, issue of January 5, by F. van Iterson. 


Let P= bursting pressure, in pounds per square inch, 

Faultimate strength of material, in pounds per square 

inch, 

R=ratio of external to internal diameter. 
Then - 
P=F hyp. log R 

This formula, of course, is not applicable for values of & 

which make hyp. log R greater than 1, as in that case the 
bursting pressure P would be greater than the ultimate 
strength of the material F. 
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One discriminating dealer in second-hand machinery pays 
more for Hastern tools, claiming that the harder iron used in 
the East gives appreciably longer life to lathe shears and 
other sliding parts. This dealer, however, handles only sec- 
ond-hand tools that are in prime condition—those that have 
been well used and employed on a variety of work which has 
given nearly uniform wear to the shears, etc. 


Milling carbon steel at a peripheral speed of 500 feet a 
minute and producing a surface like polished silver is what 
the National Twist Drill & Tool Co., Detroit, Mich., is doing 
on small drills. A high-speed cutter about 3 inches in diam- 
eter, having teeth of 3/16-inch pitch and cut at an angle of 
15 degrees, is run at the given speed to mill the drill clear- 
ances. The drill is supported directly beneath the cutter by 
a V-rest and the cutter rotates against the cut. Lard oil of 
the best quality is used for lubricating. 


An international exhibition will be held at Liverpool, Eng- 
land, from May to October. The textile, electrical, machine 
building, general manufacturing, and shipping industries, as 
well as arts and crafts, will be represented. The exhibition, 
it is claimed, will be of international importance and similar 
to the successful exhibition at Glasgow, where the number 
of people attending exceeded 11,000,000. Copies of the pros- 
pectus and application forms for exhibit space may be 
secured from the Bureau of Manufactures, Department of 
Commerce and Labor, Washington, D. C. 


A change in the equipment of modern drop-forging plants 
that is being made in the interests of greater efficiency and 
better product, is the substitution of steam drop-hammers 
for board or other free falling hammers. The steam hammers 
work quicker, are under better control and deliver a harder 
blow for the same weight of drop. They are not as efficient, 
however, in the use of power as the mechanically-operated 
hammers. The steam is not as effectively expanded as in 
an efficient engine cylinder and there are large wastes in 
steam lines due to condensation. The power cost is, however, 
a small item compared to the labor cost and general overhead 
charges. 


Few mechanics have an adequate idea of the great cost of 
some experimental aeroplane engines that have been built to 
develop great power with low weight. One came to our notice 
lately that has cost over $12,000 and is not yet completed. 
The cylinders are made from solid chrome-nickel steel bars, 
and are marvels of fine and accurate machine work. The 
weight of the engine, complete, is about 180 pounds and it 
develops 65 horsepower when all the seven cylinders are chug- 
ging. The cost is in inverse ratio to the weight. To illustrate, 
take one part made of alloy steel which in the rough weighed 
115 pounds; when finished, the weight was 6 pounds and 
the labor cost was over $250. 


It is reported that the White Star Line has commissioned 
Harland & Wolff, Belfast, to build a transatlantic liner which 
will be 990 feet long, with a beam of approximately 110 feet, 
a displacement of 70,000 tons, and a gross tonnage of over 
50,000 tons. The liner is to be named the Gigantic. .It will 
have twelve or thirteen levels or decks, the highest of which 
will be 75 feet above the water line. The vessel is to be 
designed with accommodations for over 4000 passengers, 1000 
of which can be carried in the first cabin. The new vessel will 
be a seven-day boat, provided with a combination of reciprocat- 
ing and turbine engines. It is stated that a cricket field, tennis 
court, golf links (?), and ball-room will be included. The cost 
of the vessel will be nearly $10,000,000. 


Pensions are granted by the American Steel & Wire Co. 
to employes who have reached the age of seventy, and who 
have been in the service of the company or any of its prede- 
cessors for ten years. A pension is also paid to employes who 
have reached the age of sixty and are physically disqualified 
for further service, provided they have been employed during 
the preceding ten successive years. The pensioners are 
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allowed to seek employment elsewhere, should they so desire, 
and can live wherever they please. Some of the retired pen- 
sioners, it is said, are living in England, Ireland, and Sweden, 
besides in various parts of the United States. The pension 
fund is maintained entirely by the company without any form 
of contribution from the employes. 


A correspondent of the Frankfort Gazette draws attention 
to what seems to be a rather common practice of some Ger- 
man steelmaking concerns. It appears that machine tool 
builders are practically compelled to accept deliveries of steel, 
instead of cash payment, in return for orders of machine 
tools. The great iron and steel works thus place the machine 
tool makers in a difficult position, as the latter have often 
to choose between losing a contract or laying up a stock 
of material which they may not be able to use for a long 
time to come. Sometimes they are forced to use material 
which they perhaps otherwise would not employ. 


The wonderful effect of harvesting and other farm machin- 
ery, on the world’s food supply is but dimly appreciated by 
those who have given it only casual thought. A pamphlet 
called “The Story of Bread,’ published by the International 
Harvester Co., is authority for the following statement that 
almost staggers belief: “A modern farmer, with the practice 
of scientific knowledge, and the use of modern machines, can, 
with three months’ labor, raise as much wheat as could an old 
Roman had he worked ten hours a day, six days.a week, for 
all the weeks of his three score and ten years. In the time 
of Nero it took four and a half days’ labor to raise a bushel 
of wheat; when the reaper was invented it took three hours; 
and in the time of Roosevelt it takes ten minutes.” 


For many years past there has been a tendency to mark 
cutlery and other goods similar to those produced in Sheffield, 
England, with the word “Sheffield,” in order to convey to the 
purchaser the idea that they have actually been manufactured 
in or near Sheffield, and that they carry with them the tradi- 
tional high quality of Sheffield goods. A fund of $55,000 has 
been raised, and has been placed at the disposal of prominent 
citizens of Sheffield to prosecute in all cases where the name 
“Sheffield” is being fraudulently used as a trademark. It is 
proposed to increase this fund as occasion may arise. The 
results of the prosecution will be widely advertised, especially 
in the localities where the firms using the fraudulent marks 
are located. 


Specialization in industries effects innumerable economies 
and cheapens production. Centralization of some of the func- 
tions of a community increases their efficiency. An exception 
is electric lighting in the case of large buildings. Many of 
the office buildings, hotels and other large buildings of New 
York and other cities have their own lighting plants. The 
exhaust steam is used for heating in winter and carries nearly 
as many heat units as the same weight of steam used direct 
from the boilers. If the lighting is charged at the lowest 
rate that the central lighting plants will quote, the heat costs 
nothing; if the heating is charged at the cost of live steam as 
furnished by the boiler, the cost of the current for lighting 
and power drops to less than a cent a kilowatt in New York 
City. 


A type of machine construction that is much used in Ger- 
many is that employing steel plates and structural shapes 
for the frames. Castings of simple form are placed between 
the plates to act as separators and give stiffness and strength 
where most needed. The advantage of this construction is 
greatest on special machines of rough character, such as 
boiler shop tools. The cost of large and complicated patterns 
is avoided, as is the delay incident to making them and get- 
ting the castings. A variety of castings that experience has 
shown can be largely used are kept in stock, and these are 
modified by machining where needed. Sometimes a large 
machine for shearing and punching structural shapes will 
be built up in this manner in a few days, using plates, angles 
and gussets principally, that would require weeks if built 
with cast-iron frames in the usual manner. 
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THE DIESEL, ENGINE* 


By S. M. HOWELL} 


To save the first cost of the igniting devices used on in- 
ternal combustion engines and to avoid the additional ex- 
pense and trouble incident to their employment, is an attain- 
ment of great practical value; an engine that is self-igniting 
and which also embodies other important advantages, is 
certainly a very desirable form of construction. The fact that 
the heat of compression is capable of firing the charge in 
a gas engine cylinder is, of course, a self-evident proposition 
in the science of thermodynamics, as well as a matter of com- 
mon experience, and the idea of its utilization for this pur- 
pose no doubt occurred to some early designers; but the first 
prominent example of a self-igniting gas engine was that of 
Rudolf Diesel, of Germany, and it is probable that his was 
the first engine in which ignition was thus effected. The 
Diesel system, however, is not the only method of operation 
which is capable of self-ignition. Several patents have been 
secured by other inventors since the date of the first Diesel 
patent, in which the heat of compression generated by means 
of an auxiliary high-pressure air pump is used to fire the 
charge in engines of the impulse or explosion type. In the 
original Diesel patent, No. 542,846, of July 16, 1895, the 
inventor does not claim this feature of his motor, but he 
afterward claimed it in combination with other elements in 
his patent, No. 736,944, of August 25, 1903. The self-ignition, 
however, in the Diesel engine, is merely an incident in the 
operation of the cycle. The motor as a whole differs in its 
operative principle from all other gas engines, belonging to 
that general class known as the continuous combustion type. 
This type was first exploited many years ago by a number 
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Fig. 1. Diesel Engine using Oil Fuel—U. S. Patent No. 542,846 


of inventors whose productions never came into general use, 
and it was for a time displaced almost entirely by the impulse 
form of gas motor. 

The primary idea of the Diesel system is to compress a 
charge of air by the in-stroke of the piston, to such a degree 
that the resulting heat will equal the highest temperature 
subsequently attained by the burning charge. The fuel is 
injected during a first fractional part of the power stroke, 
and is self-ignited and burned in a volume of air considerably 
in excess of the quantity actually required to consume it. 
By this means the mean working temperature of the cylinder 
is so reduced that the use of a water jacket is unnecessary. 
Thus the loss due to the abstraction of heat by water cooling, 

*For further information on this: and kindred subjects, see Ma- 
CHINERY, February, 1912, engineering edition: “Points in the Design 
of Two-Stroke Cycle Engines,” and also the previously published arti- 


cles there referred to. 
yj Address: Oroville, Cal. 
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is avoided, and the highest degree of efficiency is secured 
from the thoroughly consumed fuel. 

In considering the theory of this system of operation it 
would seem at first thought that to produce by means of 
compression alone a temperature equivalent to that of normal 
combustion, would require an excessive degree of pressure, 
so high indeed as to be altogether impracticable; and it may 
also seem that the heat generated by the combustion of the 
fuel would simply be added to that already existing in the 
body of compressed air, and that the resulting temperature 
would be still higher. Ordinarily this would be the case— 
that is, if the charge of fuel could be instantly introduced, 
but this action is not contemplated by the theory and does 
not occur in practice. Nor is the degree of initial compres- 
sion as high as would be required to produce a temperature 
equal to that of combustion under ordinary conditions. The 
reasons for this are, first, that the burning charge is diluted, 
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Fig. 2. Section of Diesel Engine having Compressed Air Tank for Starting 


and the heat greatly modified by the superabundance of air, 
and second, that the fuel is forced into the cylinder while 
the charge is expanding on the power stroke, and is so 
regulated that the heat added by combustion is only sufficient 
to counterbalance that lost by expansion as the piston moves 
forward. Thus both the temperature and the pressure of 
the initial air charge are maintained, without material 
change, to the point of cut-off. This point is determined by 
the governor or control lever, and from thence to the end 
of the power stroke the pressure falls in an adiabatic curve, 
and the burnt gases are finally exhausted at the temperature 
of the atmosphere. The heat is absorbed and transformed 
into work by the expansion of the charge from the point of 
cut-off to the termination of the stroke. 

The object of the system is to promote a more perfect com- 
pbustion, and to secure a working fluid of comparatively low 
temperature, expanded to the full limit of its useful effect. 
It should be observed, however, that while this is the theory 
of this celebrated motor, it is not fully carried out in the 
prevailing practice of the present day. A theory can seldom 
be accurately followed, and must always be subject to the 
requirements of practice. In the models originally demon- 
strated by the inventor, the initial air charge was compressed 
to 1500 pounds per square inch, with a resulting temperature 
of 1500 degrees F., and the fuel admission was accurately 
adjusted to maintain the theoretical conditions; but in many 
cases the Diesel engines now built depart somewhat from the 
first standard in this respect, and operate partly upon the 
system of the impulse or explosive cycle. The water jacket 
discarded by Diesel is now generally restored, and a pressure 
of 500 pounds per square inch is considered the proper degree 
of initial compression to secure the best all-around results 
in practical service. The thermal efficiency may be slightly 
reduced by this practice, but durability and ease of lubrica- 
tion are improved by it, and commercial efficiency is secured 
to a more satisfactory extent than would be the case if the 
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exact conditions demanded by theory were made the govern- 
ing motive of the design. 

For the purpose of automatic ignition, the extent to which 
the initial’ compression of the air charge should be carried 
depends upon the character of the fuel—that is the tempera- 
ture at which it ignites; but as the fuel is usually crude oil 
or one of its heavy constituents, such as distillate or kero- 
sene, there is but slight difference in the igniting points of 
these liquids. It is, of course, absolutely essential that the 
injection fuel be instantly and unfailingly ignited, and for 
obvious reasons it is certain that the compression of an engine 
in continuous use will not always be as high as when first 
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Figs. 3 and 4, Diesel Engine using Solid Fuel 


installed. It is, therefore, good policy in designing a Diesel 
engine to take the safe side in this matter, by providing a 
degree of compression which is sufficiently high to include 
a margin of safety, in anticipation of the probable effect of 
wear and use under unfavorable conditions. 

The manner in which this cycle differs from that of the 
more familiar impulse or explosion type of motor, and the 
chief reasons of its greater efficiency, may be seen at once 
by comparison. In the impulse motor the volume of the clear- 
ance space usually equals about one-third of the piston dis- 
placement. The in-stroke compresses the charge of mixed 
air and gas to, say, 75 pounds per square inch. At the 
moment this action is completed the charge is fired, and 
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the pressure instantly rises to perhaps 300 pounds per square > 
inch and a temperature as high as 3000 degrees F.; the gases 
are exhausted at the termination of the stroke at a tempera- 
ture of at least 500 degrees. This makes the mean working 
temperature quite high, and a considerable portion of this 
heat must be absorbed by the water of the jacket in order 
to moderate the temperature of the cylinder and piston. 

In a Diesel engine, however, the clearance does not exceed 
7 per cent of the piston displacement, and the in-stroke 
forces the entire body of the air drawn in on the previous 
out-stroke into this space, at a pressure of 500 pounds and a 
temperature of about 1000 degrees. The injection of fuel be- 
gins with the power stroke and continues (if the engine is 
running under full load) until the piston has completed about 
one-fourth of its outward movement. The quantity of fuel 
is just sufficient to maintain the original pressure during the 
combustion interval, that is, from the beginning of the stroke 
to the point of cut-off. The volume of air is about double 
the amount required to consume the fuel, and tthe resulting 
temperature is correspondingly low. From the point of cut- 
off the charge expands to the end of the stroke, where it is 
exhausted at low temperature and pressure. As a result of 
this method of operation, the mean working temperature of 
the charge is lower than that of any other gas engine cycle. 
Consequently less heat is taken up by the jacket or: lost by 
radiation, and a larger proportion of the heat energy of the 
fuel is utilized for the production of power. 
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Fig. 5. Section showing Action of Valve D, Figs. 3 and 4 


The means of introducing the fuel into the cylinder of a 
Diesel engine in a suitable physical condition and in a regu- 
lated amount is one of the most important features in the 
design and operation of the motor, and has received a large 
share of the attention given to the construction of these 
engines by engineers and inventors. Several methods have 
been devised by the original inventor of the engine, as well 
as by others, and two or three of these are now in use. In 
most cases the engine comprises an auxiliary air or injection 
pump, capable of producing a degree of pressure considerably 
ijn excess of the cylinder compression; this higher pressure 
is used ‘to force in the liquid fuel through a minute opening 
controlled by a needle valve in the cylinder head. In one 
arrangement the fuel opening is located at the bottom of 
a cup-shaped chamber in the head of the cylinder, the stem 
of the needle valve standing in a vertical position. This 
chamber is in communication with the injection pump, the 
suction stroke of which draws a charge of oil fuel into the 
chamber. The lift of the needle valve is effected by a device 
operated by a cam on the main shaft of thé engine, and the 
extent and duration of this lift, and also the quantity of 
fuel drawn into the chamber, is controlled by the governor. 
At the proper moment the needle valve opens and the high- 
pressure air drives the oil, in a finely divided spray, into 
the hot-air charge within the cylinder. 

In the first American patent of Diesel, No. 542,846, the 
mechanism used for delivering the oil fuel is practically 
the same as that just described, and is shown in Fig. 1. This 
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illustration shows an engine with two cylinders just alike, 
and designed ‘to be connected to the same shaft. The crank- 
pins are in the same line, and the movements of the re- 
ciprocating parts are parallel. One cylinder is shown in 
section and the other in elevation. The spring ciosed valve V is 
used for both admission and exhaust; R is the exhaust 
pipe, and just below the open end of this pipe is the nozzle 
S, communicating with the passage 7 which leads to the 
valves V in both cylinders. Combustion takes place alter- 
nately in the cylinders, producing a working stroke at each 
revolution, and since the exhaust follows immediately after 
the drawing in of the air charge, the valve V remains open 
during a full revolution and is then closed during a full 
revolution. At D is shown the fuel nozzle; at N the needle 
valve; and at P the fuel cavity into which the charge of oil 
fuel and a small body of highly compressed air are first de- 
livered by the injection pump and then passed through the noz- 
zle D by the needle valve and sprayed into the heated air of 
the cylinder charge in the manner already described. The 
exhaust is nearly cold and of nearly even tension with the at- 
mosphere, and the return of the piston drives out the products 
through the nozzle S into the open end of the exhaust pipe. 
The fresh air for the next stroke enters the same nozzle from 
the open space around it. 

The claims of the American patent of July 16, 1895, were 
previously granted in England, April 14, 1892, and expired 
by limitation April 14, 1904. The three claims broadly cov- 
ered the principles involved in the operation of the cycle as 
above described, and as the field is now open to all who wish to 
use the Diesel cycle in combination with their own designs, 
this patent is the key to the situation as far as general prin- 
ciples of operation are concerned. The specifications of this 
patent were largely devoted, however, to a description of 
certain methods of using solid fuel (coal dust), as then con- 
templated by the inventor, and we will consider this feature 
further on. 

The second American patent of Diesel, Reissue No. 11,900, 
dated April 2, 1901, contemplated the employment of solid 
fuel injected with a mixture of gas and air in order to in- 
sure instantaneous ignition and more complete combustion. 
It also described a method of starting the engine with com- 
pressed air stored in tank LZ in Fig. 2, the compression hav- 
ing been effected by the engine on a previous run. In this 
arrangement, a lever-operated clutch controls a system of 
shifting cams, by which, when the engine is first started, 
the valve V is made to admit the compressed air from tank 
L to the cylinder at each out-stroke of the piston, and to 
exhaust the same upon the in-stroke. After a few revolutions 
the flywheel acquires sufficient momentum to effect the com- 
pression of the charge, and by a movement of the clutch- 
lever, the action of the cams is so altered that the valves 
are operated in the usual manner, and the regular cycle is 
taken up. This patent specification further provides for a 
method of automatic ignition without the use of the extra 
high-pressure air pump. In this modification ignition is 
effected as follows: The opening of the fuel valve is delayed 
until the piston has receded slightly from the dead point, and 
the pressure first produced by the initial compression of the 
air charge has fallen somewhat. The fuel valve then opens 
and the air previously compressed in tank L forces in the 
fuel charge as usual. The remainder of this patent specifi- 
cation is devoted to descriptions of burners, fuel spraying 
devices, etc., evidently designed in anticipation of their pos- 
sible adoption by others, but probably never constructed. 

The next Diesel patent is No. 708,029, dated September 2, 
1902. The object of this specification is to reduce the usual 
size of the auxiliary air or fuel injection pump. For this 
purpose the pump receives its air from the compression space 
of the engine cylinder at a high pressure, and thus a pump 
of much smaller size may be employed than would other- 
wise be necessary. The next patent, No. 736,944, dated August 
25, 1908, relates to the construction of a two-cycle engine 
and certain means of scavenging the cylinder of the burnt 
gases before the admission of the fresh air for the succeeding 
charge. 

The last patent of this inventor, No. 890,620, dated June 16, 
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1908, deals with the introduction of the liquid fuel, the lead- 
ing idea of this specification being to heat the oil fuel and to 
saturate it as far as possible with highly compressed air, 
prior to its admission to the cylinder of the engine, in order 
to facilitate atomization and promote a more thorough ad- 
mixture of the fuel with the air of the charge. The oil fuel 
is continuously pumped into a receiver where it is submitted 
to the action of air at the working pressure of the engine, and 
then delivered to the cylinder by the means already described. 

Figs. 3, 4 and 5 of patent No. 542,845 show the con- 
struction of the original Diesel engine designed for the use 
of solid fuel. The stroke is long in comparison with the 
bore, and the compression of the charge is very high. The 
air is drawn in on the suction stroke at valve O (as in the 
engine shown in Fig. 1), and ‘this valve serves also for the 
exhaust. The powdered fuel is supplied to the hopper B, 
and is fed by valve K. The lift of this valve is controlled 
by the governor, and the consumption of fuel is thereby pro- 
portioned to the demand for power. The delivery of the 
fuel to the combustion chamber is effected by the rotating 
plug valve D, shown in Figs. 3 and 4, and in transverse section 
in Fig. 5. This valve thas a slot R, on one side, and is re- 
volved by the worm-gear shown in Fig. 3. When in posi- 
tion shown at A, in Fig. 5, the slot R receives a charge of fuel 
from valve K, and while in positions, C, E, and F, delivers the 
same to the cylinder during the combustion interval. 

The inventor states in regard to the use of coal dust fuel 
that, “the residues of combustion being suspended in a finely 
divided state in the whirling gases are blown out with the 
same.” If such an engine was ever successfully operated, 
however, it was probably run at a slow speed. 

The Diesel cycle is easily adapted to the use of gas fuel 
of almost any description. The injection pump receives and 
compresses the gas to about 750 pounds per square inch, and 
the injection valve operated under control of the governor, de- 
livers this compressed fuel to the cylinder. 
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AN ANALYSIS OF LATHE ACCIDENTS 


The gathering of statistics by labor inspectors and inspectors 
of factories is accumulating a vast store of interesting informa- 
tion. In England, for example, a very complete report has 
been published covering facts elicited on inspection and in 
reports, in the Northeastern division of the work of factory 
inspection. 

The total number of accidents reported with lathes in the 
year 1910 was 670. The classification of the sources of these 
accidents and the numbers in each group are given in the 
following table: 


From the driving’ belt of the lathe.....-........ 24 
From the cone-pulley, or belt of the lathe proper.. 46 
From spindle-gear and back-gear................ iy 
From the change gears at the headstock......... 1% 
From other gears in apron and feed mechanism.. 8 
dam eLoyaas a aleve heal halhes (6 Corea eh ‘eee ys ar behen quatolerces oe) eae 71 


From the faceplate or chuck 
From projecting set-screws about the latheor work 8 
From the tool point or article being turned..... 297 
From the flying chips, or articles being turned 
flying out 
From other causes, including falls upon the work- 
TNC TAG gee ci tors.o or eretain a cere Pe ain Ste enolic g ats 32 
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It is interesting to notice that nearly one-third of these 
accidents occurred in connection with the work being turned; 
next to these are the accidents incident to the dog or driver 
catching the arm or clothing of the workman, and doubtless 
the chuck or faceplate accidents might be taken together, mak- 
ing up nearly 15 per cent of the entire list—The Journal of 


Industrial Safety. 
* % * 


To illustrate the progress of the introduction of machinery 
in different manufacturing industries, a notable example is 
cited in a factory in Waterville, Me., where paper pie-plates 
such as are used by bakers are made in automatic machines 
that cut, form and emboss plates, turning them out at the 
rate of 840,000 per day. 
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PREVENTION OF INDUSTRIAL ACCIDENTS* 


By FREDERICK REMSEN HUTTON} 


It should re 
quire no. argu- 
ment to prove 
that an accident 
in a shop or fac- 
tory is an eco- 
nomic blunder. It 
costs the owner, 
the victim, and 
the community 
more to produce 
the staple article 
in that establish- 
ment than if ac- 
cidents were pre- 
Wweanie ech, AM 
owner or manu- 
facturer pays at 
least four costs. 


1. The proper 
compensation of 
the victim who 
for a longer or 
shorter period is 


Prof. Frederick Remsen Huttont 


unable to earn wages. 

2. The cost of litigation where questions arise respecting 
the responsibility for the accident.; or the cost of liability 
insurance, if the owner follows this method of protecting him- 
self from more costly attack. 

3. The cost of the diminished rate of production which 
follows the nervous shock to everyone who witnessed the acci- 
dent or ran to the help of the sufferer. 

4. The cost of the time to train a new operative to the 
speed and skill of the disabled one, and such loss as there 
may be from defective work in that process. 


If the seller properly charges these costs to the prime costs 


Fig. i, 


Safety Lock for Steam Valves 


of production, he is unable to meet the competition of a rival 
who has no accidents. In the second place, the community as 
a whole wastes its resources in the care of the disabled one 


The illustrations used in this article have been furnished by the 
American Museum of Safety, 29 West 39th St., New York City. 

* For previous articles on safety devices and accident prevention 
published in MACHINERY see November, 1911, number and the articles 
there referred to. y : 

+ Emeritus Professor of Mechanical Engineering, Columbia Univer- 
sitv, New York. Address: 257 W. 86th St., New York City. 

+ Prof. Frederick Remsen Hutton graduated from Columbia Uni- 
versity in 1876. From 1877 until 1907 he was professor of mechani- 
cal engineering in Columbia University. In that year, he was made 
professor emeritus and entered consulting engineering practice. From 
1883 to 1906, he was secretary of the American Society of Mechanical 
Engineers and was president for the society year 1906-1907. He 
was then made honorary secretary -of the society in recognition of 
his efforts and success in building up the society from its early 
beginnings until it moved to the great engineering building on 39th 
St.. New York. He is the author of “The Mechanical Engineering of 
Power Plants” and “The Gas Engine.” In 1911 he served the city 
of New York as consulting engineer, and is consulting engineer and 
chairman of the technical committee of the Automobile Club of 
America. He was one of the persons who early realized the signifi- 
eance of the protection of the workman from the accidents of his 
occupation in factory and shop. He is vice-president of the American 
Museum of Safety, chairman of its committee on exhibits and of its 
board of award of medals. He was for some time also president of 
the Industrial Safety Association, organized with a special view to 
the promotion of safety devices in the design of tools and machinery. 
He is much in demand as a lecturer on this special subject, particu- 
larly among the student branches of the American Society of Mechani- 
cal Engineers. He is also greatly interested in the problem of good 
roads and the philosophy of national highways. 
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in the hospital and the charity doled out to any dependents 
he may have. The'community suffers indirectly also, because 
the victim’s children are held back from their full schooling 
in order to go to work. In the third place, the victim himself 
spends his savings, laid aside for old age, to say nothing of 
the pain, the sorrow, the disappointment, the broken spirit, 
and the quenched ambitions, which the victim has to bear. 

Are industrial accidents preventable? The answer must 
be conditioned upon the definition given to an accident. An 
industrial accident may be defined as something which hap- 
pens to a man, or to a machine, which incapacitates either for 
the process of production. The accident to the machine may 
involve an accident to its operator, or he may escape. So far 
as the operator is concerned, an industrial accident is one by 
which, a mechanical force acts upon the non-resisting tissues 
or structure of the human body and wounds, bruises, lacerates, 
or crushes such parts of the body as are in the path of that 
force. It is the mechanical forces which are responsible for 
the injuries in industrial accidents. The accident to the 
machine may be the result of a poor design or of a failure 
in the material of a properly designed part, from an excessive 
stress. Prevention of accidents would therefore seem to be a 
matter which concerned the designer, the inspector, and the 
works-manager, foreman or superintendent. 

The accidents outlined above are in the nature of a sudden 
disablement. It is no less the duty of the designer and man- 
ager to take steps to prevent a gradual disablement, or a pre- 
mature wearing out of the wage-earning capacity, by slow 
physiological causes incident to the character of the work; 
or, to put this in other words, the producing interests need 
as an economic proposition, to have their human factors in 


Fig. 2. Safety Lock for Electric Switch 
/ 


the “pink” of physical condition. They should take care that 
no conditions in the works itself are responsible for lowered 
vitality. 
Preventing Accidents in Boilers, and around Engines 
and Motors 

If the foregoing contentions are sound, the motor energy on 
which all modern production is based, is the prime cause 
of industrial accidents. Accidents do not happen when the 
works are shut down. It is so common to surround the mov- 
ing parts of the power plant by railings, that it seems scarcely 
necessary to illustrate safeguards in this class. A disaster, 
however, hangs over the workman around a. boiler, which the 
safety device shown in Fig. 1 seeks to prevent, and against 
which it has been found entirely effective. This device for 
preventing a steam valve from being opened upon a line where 
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people are at work, consists of a sheet-steel casing which fits 
around the handwheel. It is locked in place, and the key 
given to the man most interested. The engine down the line 
on which men are working cannot be started; steam cannot 
be turned into a boiler within which a man is working; acid 
cannot be turned into a tank or vat within which repairs are 
in progress; and a wide group of most distressing accidents 
are precluded where this safeguard is used. 

Fig. 2 shows a safeguard identical in principle and operation 
where the danger may come from an unauthorized closing of 
an electrical switch which the repair-man opened when he 
went to work. The key of the padlock is, as before, in the 
pocket of the man most interested, and the current cannot be 
turned on the line until he unlocks the lock. 

The next great avenue of disaster is to be found in the belts 
or gears through which power is passing. The main belt is 
usually massive enough to act as its own warning sign. The 
smaller transmissions, however, are those with. which the 
workman is usually more intimate, and from which his great- 
est danger arises. 

In Fig. 3 is illustrated a form of safeguarding against belt 
accidents, and, of course, the same principle can be extended 


Fig. 3. Guard over Belting and Gears 


to gears. A slippery floor or a loose end of a garment may be 
the cause of throwing a man into the path of the belt, and he 
may be maimed or killed before the motion can be stopped. 
The wood-working or pattern shop is a place where danger- 
ous cutting edges are moving at high speed. These conditions 
make the circular saw, the jointer or buzz-planer, the molder 
or sticker, and the band-saw, sources of most distressing acci- 
dents, which seem almost worse by reason of their sudden- 
ness of attack without warning. Fig. 4 illustrates the trend 
of modern prevention of accidents of this kind. The lower 
part of the band-saw is completely encased, and the upper 
wheel covered with a guard. The accident from the breakage 


of the saw, and the danger to the forehead of the workman - 
are practically eliminated. He can still, however, lose a finger . 
Improved designs of cutter" 


in the danger zone of the tool. 
heads for planers have greatly. reduced the dangerous char- 
acter of the accidents which happen about it, and many forms 
of guards for the villainous circular saw have been widely 
installed. 
Preventing Accidents in Punch Presses 

The punch for boiler and bridge plate is not in itself so 

very dangerous a tool, but Fig. 5 illustrates a principle of 
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actuating such tools which will make them still safer. With- 
out going into the detail of mechanical construction, it will 
be plain that by using the electrical wire to put the punch into 
commission, the fingers of the workman can be kept entirely 
outside of the danger zone, and he is much less liable to acci- 
dent than when the design compels that the clutch be thrown 
in by a second man who may not know just exactly where 
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Fig. 4. Guards for a Band-saw 
his comrade’s fingers are. Probably, however, the most danger- 
ous of the tools in the punching class are the ordinary punch 
presses used in stamping and drawing sheet metals and similar 
work. If the ram reciprocates continuously, and the work- 
man feeds the stock by hand, there is always the danger that 
something will distract his attention, resulting in his leaving 
a finger where the stroke of the ram can catch it. The designs 
in Figs. 6 and 7 show a collapsible guard forming a safety 
device, the intention being that the fingers of the operator 
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Fig. 5. Operating a Boiler-plate Punch by means of an Electric 
Hand-switch 


shall never get within the guard, while it gives freedom for 
presenting the stock to the press. Other forms of safeguards 
cause a steel finger to sweep over the die of such a press, 
just as the ram descends, forcing the careless finger out of 
the danger area. A recent clever inventor has proposed to 
electrify the die as the punch starts to descend, so that any 
man whose fingers rest on it will get a sharp shock, and auto- 
matically draw the fingers away, due to the involuntary con- 
traction of the muscles. 
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Guarding Emery-wheels 

The emery-wheel is a dangerous center of possible accidents. 
The danger is first from a bursting of the wheel, either by the 
pressure of the work at the periphery of the wheel, or, more 
rarely, simply from the action of the centrifugal force. A two- 
fold safeguard against these accidents can be secured by the 
use of large disks or washers which grip the ‘wheel at a con- 
siderable distance from the revolving axis. If, further, the 
wheel is thicker at the center than where the washers bear, 
the danger of a centrifugal flinging of the parts of a broken 
wheel is materially lessened. Furthermore, the wheel can be 
covered, except just at the working sector, by a steel guard 
strong enough to keep in any fragments of the wheel if it 
should burst. 

Fig. 9 shows a safeguarded emery-wheel with the belt pro- 
tected within a steel shield, and the eyes of the workman 
shielded by screens either of glass or of fine wire mesh. If 
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Fig. 6. Punch Press with Telescoping Guard 


exhaust currents of sufficient strength to overcome the centri- 
fugal tendency of abraded particles are led away from the 
wheel, the respiratory tract of the workman is saved from 
the slow deterioration which it would otherwise suffer. 


Miscellaneous Safeguards 
The lathe, working on small diameters,:or with work in its 
chuck or on its faceplate, is particularly liable to entangle 
the sleeve of the workman and break or lacerate his arm. In 
Figs. 8 and 10 are shown two suggestions for safeguarding 
the man. The drum A in Fig. 8 should keep his clothing 
from the projecting points of the chuck or faceplate, while 
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Fig. 7. Punch Press Guard in Fig. 6 with the Ram in its Lower Position 


Fig. 10 shows how the common dog can be prevented from 
his vicious biting. 

It is not the custom in the United States to make such com- 
mon use of women in the shops as the German practice does. 
The safeguarding the women’s hair from being caught in belts 
or other moving parts should, however, not be neglected. The 
electrical zone surrounding a fast moving belt is particularly 
fatal to loose strands, and the entanglement of hair between 
a belt and a pulley can result in a most distressing accident, 
which is usually severe enough to be fatal. The wearing of 
close-fitting caps, covering all of the hair, prevents accidents 
of this kind. 

Accidents in the shop do not originate alone in the danger 
zone of a power driven tool. The process of chipping often 
sends a flying particle with considerable force over quite a 
distance, and the delicate tissues of the eye can easily be 
pierced by such a barbed missile. In Fig. 11 is shown a safe- 
guard in simple form; a screen of burlap is stretched upon 
a light frame in the path of such steel particles. The fibrous 
character of the screen catches what is thrust against it, and 
the particles drop harmlessly to the ground. 
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It must not be overlooked that the mechanical force which 
may strike a man down is not alone manifest or developed 
at the operating point of the tool. The means of transpor- 
tation within the shop and about the yard, when operated by 
power, can be as fatal as the machine tool. The door into 


Fig. 8. Guard for the Lathe over Faceplate or Chucks 
one of the plant buildings may open directly upon the line of 


a railway. On a stormy day when the wind is high, or late 
in the afternoon when the shop is bright, but outdoors is dark, 


“aman may step from the door directly into the danger zone 


of the railway. He may be intently thinking of something 


Fig. 9. Emery-wheel Head Effectively Guarded 


else, or young lads may be full of' the thought of release from 
toil at the end of the day. The simple expedient of a gate 
which shall compel a man who comes out through the door 
to turn and face parallel to the building before he attempts 
to cross, will at least direct his attention to the danger of the 
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railway line by compelling him to pass around the end of the 
gate. 

The workman whose business it is to oil shafting may meet 
with an accident by placing his ladder at rather an acute 
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angle with the floor, and a slippery surface may permit the 
ladder to fall, bringing the man and his tools to serious injury, 
particularly if he should fall into moving machinery. It is a 
good safety device to equip the foot of such a ladder with 
large contact areas (Fig. 12), and to fit this with a rubber 
or other surface of high frictional resistance. The protection 
of traveling cranes, of hoistways and hatches, and of safety 
hooks and gangway railings, all belong in this general class. 


Interlocking Safety Devices 
It will be apparent, however, from a consideration of most 
of the foregoing devices for safety that, even when they are 


Fig. 11. 


Screen for Preventing Chips from fiying around 


used, it is entirely possible for industrial accidents to occur 
if the workman is careless or uninterested. The highest prin- 
ciple in safety devices is that which in other departments of 
engineering is called the “interlocking” principle; that 1s) it 
may be made mechanically impossible for the operator to have 
his fingers in the danger zone and have the tool set in motion 
while his fingers are there. This principle is introduced in 
two ways. The first is to have the engaging device require 
a concurrent action of both hands, in order that the machine 


Fig. 12. Large Special Feet for -Ladders, with Rubber Soles to 
increase Frictional Resistance 


may function. Ina press, for example, it may be arranged so 
that the belt has a tendency to pass to the loose pulley unless 
2 counterweight attached to the shifter is held in a certain 
position by the right hand. When the right hand has gripped 
this one lever, it still requires that the left hand shall throw 
the clutch lever to make the machine operate. Obviously, the 
workman has no hand free to put in the path of the plunger 
of the press. The engagement may also be pneumatic, and 
require that two valves be opened, one of which is worked 
with the right hand and the other with the left. 

The second interlocking principle is applied in centrifugals 
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or kneading machines which are fitted with a cover. It can 
easily be made mechanically impossible to throw on the power 
until the protecting lid has been closed down over the working 
parts. When this has been done, the belt may be shifted or 
the clutch thrown in. Conversely, when the clutch is in or 
the belt is driving the machine, the lid cannot be lifted until 
the power has first been shut off. For the machines to which 
this principle can be applied, there is nothing additional to 
be desired in the wayvof a safety provision. 

It is, however, impossible to apply interlocking to all ma- 
chines, and there remains, therefore, the necessity for getting 
the workmen interested in preventing accidents. One of the 
most satisfactory agencies to this end has been the formation 
of Safety Committees in the works, of which the workmen 
themselves are made members in rotation, serving with a cer- 
tain number who do not change from week to week. While it 
is true that no soldier makes a good captain until he has 
first served as a private, it is equally true that no man makes 
so good a private as one who has carried the burdens of a cap- 
tain. Service on the Safety Committee and familiarity with 
the line of thought which reaches after safety, makes the men 
themselves far more willing to take precautions. 

We need an educational process which shall, on the one 
hand, inform the manufacturer as to what safety devices and 
systems of shop rules have worked well in: other plants, and 
on the other, instruct the men as to the precautions and safe- 
guards which they have a right to expect in their plant. The 
labor union May very properly exert itself to protect its mem- 
bers by an insistence upon adequate provisions for safety. 
The factory inspector may properly insist that every works 
manager lives up to that standard in safety matters which has 
been found practical in other establishments of the state. 


* * % 


The Machine Tool and Engineering Association of Great 
Britain announced at its last annual meeting that eighty firms 
had joined the association. A communicaticn had been re- 
ceived from the Home Office, one of the governmental depart- 
ments in Great Britain, with respect to the question of ade 
quately guarding the gears of machines. It was stated in 
this communication that British firms had lost several orders 
owing to the inadequacy of the guards over gears, and that 
machine tcol manufacturers in other countries supplied their 
machines with better guards. A prominent man in the ma- 
chine tool trade, speaking about the way in which some of the 
gears and parts-were indiscriminately arranged around a ma- 
chine, to the danger of the operator, suggested that the build- 
ers should lock at the human frame as a model to which to 
build their machines, since in this all the important elements 
are carefully concealed within perfect guards. A designer, he 
intimated, should make a machine a pleasing thing to look 
at besides being an article of utility. Mr. Walter Deakin of 
Messrs. H. W. Ward & Co., Ltd., called attention to the fact 
that the reason why the British mechanical industries were 
not in the lead, as they had been in the past, was chiefly due 
to the narrow view that the members of the trade had enter- 
tained. They had, he said, rather kept to themselves and 
thought that it would be the best policy to cultivate their own 
little patch, without attempting to recognize the general bear- 
ing of questions concerning the whole industry. Evidences, 
however, indicate that this feeling is disappearing among 
British manufacturers. 

* * * 


Radium emits three kinds of rays which for convenience 
are called alpha, beta, and gamma rays. Of these the gamma 
rays, which greatly resemble the Roentgen or X-rays, are of 
tremendous penetrating power. It has been possible to obtain 
fine photographs with these rays through 12 inches of steel. 
The alpha rays emitted by radium are in reality small par- 
ticles of matter that can ‘be detected when the radium is ex- 
posed to a zinc sulphide screen; the bombardment of the 
screen by these particles, which travel at a very high veloc- 
ity, produces scintillations which under a magnifying glass, 
look like millions of shooting stars or sparks. Through the 
constant giving off of particles, the radium atom gradually 
breaks up, but the process is so slow that only one-half of 
the atom is broken up in about 1300 years. 
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THE FORMS OF LATHE BEDS -3 


THE LONGITUDINAL FORMS OF BEDS 
By JOSEPH G. HORNER* 


The remarks made in the previous installments relative to 
the flexure and torsion of lathe beds need not be repeated 
here, but we shall consider, with the aid of the representative 
illustrations, how flexure is best resisted, and how the longi- 
tudinal shapes are modified to serve different functions. The 
principal differences which are’made in the forms of beds are 
those arising from variations in dimensions, while subsidiary 
differences are produced by special designs of lathes, or addi- 
tional functions, or by the particulai class of work which is 
done in the lathe. Thus, the shapes of beds of similar dimen- 
sions for ordinary screw-cutting or engine lathes and those 
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4n untrue foundation is thereby neutralized. Another method 
of affording good support is that of casting the bed with, or 
bolting it to, a single column of box form, which makes the 
lathe self-contained, and obviates any risk of distortion or 
winding. This construction is employed both for small ordi- 
nary lathes, and for turret lathes up to fairly large dimen- 
sions. 
Legs or Supports for Lathe Beds 

When legs are used to support the bed, it is the custom 
of some makers to spread the legs under the head to a greater 
extent than those under the right-hand end, to resist the 
vibration, which is more pronounced at the headstock end. 
Other firms do not put ordinary ribbed legs at all under the 
headstock, but prefer a boxed cabinet support, even when 
there are legs at the other end. The principle of this seems 
faulty, since, if it is considered necessary to put a box support 
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Fig. 4. Bed for 20-inch High-speed Lathe built by Smith & Coventry, Ltd., Manchester, England 


for turret lathes are very often radically different. In the one 
ease provision has to be included for the screw-cutting and 
feeding devices, for the carriage motions, and for the tailstock, 
while in many turret lathes these features are absent, and the 
bed is plainer, with provision only for clamping the turret 
base and the cross-slide. On the other hand, the arrange- 
ments for lubricating the cutting tools and work often intro- 
duce complications into the design of turret lathe beds, and 
the casting is of a more elaborate character below the bed 
proper—around the top of the legs or standards. 

The length of a bed has an important influence upon its 
construction and the number of supporting points, and if a 
gap is included, this also modifies the form to a considerable 
degree. The number of supports ranges from the single cabi- 
net standard in some small lathes, and the two standards or 
legs in those of ordinary dimensions, to the three or more 
supports in longer beds. A continuous bed of full depth for 
the whole length is employed in lathes for heavy work and 
large swing, and is supported solidly on concrete foundations. 
The truth and rigidity of a lathe bed depends to a certain 
extent upon how it is fastened down. Ordinarily, beds are 


= Sey eo et eae 


under the headstock end, the use of a flimsy support at the 
other end of a heavy bed appears unreasonable. Many makers 
view the matter in this light, and place the bed on equally 
solid and substantial supports at both ends; sometimes thé 
supports are of identical pattern, but frequently they are a 
little larger at the headstock end, in order to afford more 
cupboard room for tools and appliances. 

The practice of placing the supports a certain distance 
inward from the ends, mentioned in a previous installment, 
is followed in many instances, and a further development of 
this principle is found in the case of some lathes, particularly 
those with gaps, where the metal of the boxed bed is carried 
down to a considerable depth under the headstock, gradually 
tapering off towards the ends. A great many turret lathes 
have their supports placed some distance inward from the 
ends of the bed, and the under side of the latter is often 
tapered or curved upward from the outside of the legs to 
the ends of the bed. 

Gap Lathes 

The question of forming a gap in a lathe bed has long 

been the subject of controversy. A gap lathe bed is prac- 
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Fig. 5. Gap Bed with Support under the Gap 


bolted rigidly to their foundation, which may be a wooden 
floor or a stone or concrete base. 

Many years ago Prof. Sweet suggested the adoption of a 
tripod support for lathe beds, and this suggestion has been 
acted upon in practice. One end of the lathe is bolted down 
by the usual means, and the other is pivoted on a pin which 
passes through lugs in the bed and in the leg. The only 
support at that end is the pin on which the leg is free to 
adjust itself. Many firms also adopt the three-point support 
principle without any pivoting device: sometimes there are 
three points of contact with the foundation, and sometimes 
the bed is united to the legs at three points. The effect of 


* Address: 45 Sydney Buildings, Bath, England. 


tically as common in England as a straight bed. Theoretical 
considerations have been urged against it, chiefly on the 
ground that the bed is weakened, because its continuity is 
broken; but an English lathe maker would argue that the 
metal which is removed can be more than compensated for by 
extra metal placed underneath and beyond the gap, and in 
the heavier lathes by metal brought down to the ground in 
the form of a broad foot. The real objection to a gap is its 
unalterable dimensions—it is wider than is required for some 
jobs, and not wide enough for others. ‘The fitting of the 
bridge-piece is also liable to become slightly inaccurate when 
a lathe has done much service, but this can be rectified. 
The gap is nevertheless a great favorite because of the gen- 
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eral and miscellaneous character of the work which has to be 
handled in most shops. Thirty or forty years ago such lathes 
predominated over all others, but gradually, with the growth 
in specialization, they have been displaced, to some extent, by 


1 
= 


MACHINERY 


April, 1912 


neath, or by casting it with a continuous foot extending from 
the end of the bed to a certain distance beyond the gap. 

The movable-gap is used to a moderate extent, in medium 
and large sizes of lathes, and would be adopted more exten- 


cam) 
eos | j 
= al elo 


aoe 


Sa waa ae 


iL GOiY 7 


eis 


Rae Fre 

See 

NSE (oe 
Pa @) 


Machinery 


Fig. 6. Gap Bed of French Design 


straight-bed lathes on the one hand, and by regular facing 
lathes, and vertical turning and boring mills, on the other. 
Nevertheless, the rigid gap bed retains an important place 
in nearly all English shops, and is likely to do so because 


sively but for the fact of the ever-growing specialization. 
The breadth of gap is adjustable within a wide range, or it 
may be closed up entirely, the object being, of course, to sup- 
port the carriage as close as practicable to the cutting point 
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Fig. 7. High-speed Lathe Bed with Three Supports, as built by Darling & Sellers, Ltd., Keighley, England 


of its adaptability to so many varied classes of work. Usually, 
the makers now supply identically the same lathe with and 
without the gap. In some designs a sort of compromise is 
made, in that the metal immediately in front of the headstock 


of the tool under all conditions. The most serious defect in 
gap lathes, perhaps, is the fact that the lead-screw has to be 
kept low down to be out of the way. In the movable-gap 
lathes another difficulty arises in the driving of the lead-screw, 


Fig. 8. Type of Bed used for Chucking Lathe 2 
which has to be done from gears at the right-hand end of the 
bed. 


is recessed to a moderate depth and width, leaving a gap 
which very considerably increases the usefulness of the lathe, 
but no gap-piece is required. The metal removed at the recess 
is compensated for by carrying the bed down deeper under- 


Types of Lathe Beds 
The first illustration, Fig. 1, shows the form of a good type 
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of bed, supported on box standards at both ends. The bed is 


equipped for the use of cutting lubricant or oil, though not 
in such a perfect manner as some beds shown later. 


A more 
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Fig. 9. Bed for Small Lathe 
elaborate type of bed for a 20-inch high-speed lathe, built by 
Smith & Coventry, Ltd., of Manchester, England, is shown 
in Fig. 4. The cross-sectional shape of this bed was shown 
in a previous installment of this article. The details of the 
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ous base, such as is adopted for heavier lathes. In each case 
an intermediate leg is located under the bed, owing to its 
length. It will be noticed that in one case the gap-piece 
entirely fills the opening, while in the other it only partially 
does so, leaving a space for a large face-plate or chuck to 
remain in place, and still providing sufficient length for the 
support of the saddle. 

Fig. 6 shows a French design of gap bed in which the metal 
is carried down in a graceful curve under the gap. The bed 
is well supported at this point on the wide cabinet base. 
An example of a straight bed supported on three equidistant 
bases is shown in Fig. 7, this being the bed of a Darling & 
Sellers’ lathe, the section of the bed and saddle for which 
was shown in a previous installment. It will be noted, from 
the elevation, how the lower tier or guide rail would support 
the carriage if.a gap were used. A design of bed for a chuck- 
ing lathe is illustrated in Fig. 8; this is of the box type, with 
ample support underneath the headstock. 

Two designs of beds which embody the same idea, with 
different proportions, are shown in Figs. 9 and 10, the first 
being for a small lathe, and the second for a larger one. A 
cabinet leg is used under the headstock end in each case. 
For beds of the proportions shown in Fig. 9 it is not generally 
the practice to use a cabinet base, but regular ribbed legs at 
both ends are used instead. 
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Fig. 10. Bed with Wide Cabinet Standard at One End 


boxing and cross-ribbing and the joining of the bed to its 
standards will be observed. The right-hand standard is sur- 
rounded by an oil rim which conducts the lubricant into the 
trough, and at the top of the bed, close to the headstock, 


The arrangements for lubrication of the cutting tool and 
work, as mentioned before, affect the extent to which the bed 
is provided with oil-catching devices. The most complete 
method, short of placing the entire bed in a tray, is.that 


Fig. 11. 


a space is left for the oil and chips to drop down into the 
trough. 

The two principal designs of gap lathes are represented in 
Figs. 2 and 5, the first having the gap compensated for by the 
usual deepening underneath, and the other having a continu- 
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Bed with Two Cabinet Standards of Unequal Size 


represented in Fig. 11, with each base surrounded with an oil 
rim, leading into the trough between them. This arrangement 
does not provide for splashing, unless a sloping guard is 
fitted in front, or in both front and rear. A step further, as 
shown in Fig. 14, consists in fitting a single tray large enough 
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to extend around the entire bed. A more elaborate design 


is illustrated in Fig. 12, in which the tray is of ample capacity. 
An addition is sometimes made in the shape of sloping guards 


Fig. 16. Turret Lathe Bed with Head cast Solid with it 
or oil catchers hung on the rim, not only at the front and 
the rear, but also at the ends. Single-standard beds, Fig. 13, 
are fitted in the manner shown, and for lathes of a size 
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facilities for dealing with the work. The principal idea, how- 
ever is to gain greater rigidity and strength and consequent 
freedom from vibration. By carrying the webs up between 
the two bearings, as in Fig. 16, the two bearings are firmly 
tied together. This design is adopted largely in high-speed 
lathes with all-geared heads, the webbing extending up from 
the bed to form the lower half of the gear guards. There 
is then an opportunity of coring out a cavity large enough 
to receive big cone pulleys or gears, which could not be done 
if the head were made separately. 

As a contrast to the foregoing examples, Fig. 15 seems like 
a reversion to primitive construction; this is the Brenot, 
Buronfosse & Cie screw-making lathe, with the two steel bars 
for a bed, illustrated in a previous installment. These bars 
are clamped in brackets at both ends; the brackets are sup- 
ported on wooden bearers resting on A-shaped legs, tied 
together with distance bolts. The tray and tank are of gal- 
vanized plate. 

A neat design of bed and head for a small lathe is shown 
in Fig. 17, cast with the tray for tools around it. Fig. 18 
shows the bed used in some of the German Pittler turret 
lathes which are supported on a single box base arranged as 
shown with a strainer and trough for the lubricant and a 
receptacle for tools, etc. The cross-sectional view shows the 
jointing of the bed on the standard, and the section of the 
ways, which carry the turret saddle on vees. The dotted circle 
indicates the diameter of the vertical turret. 
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Fig. 17. Bed for Small Lathe with Head and Oil Pan cast Solid with it 


suitable for this design, are admirably adapted as regards 
steadiness and convenience. 

The practice of casting the headstock in one piece with 
the bed is becoming more and more common both in ordinary 


Beds for lathes of large size embody the general principles 
which have been stated, but they are subject to a number 
of modifications which are not met with in those of medium 
and small size. Supporting legs are necessarily absent, the 
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Fig. 18, Bed for the Pittler Turret Lathe as built by the Leipziger Werkzeug-maschinenfabrik, Leipzig-Wahren, Germany 


lathes and in those of the turret type. It is not always cheaper 
than to make the head separately and bolt it on, but it may 
be so if quantities of similar beds are cast. In this case the 
machining will be cheaper also, provided there are proper 


under side of the bed resting on its foundations for its whole 
length. Joints in the longitudinal direction as well as in the 
cross direction become necessary on account of convenience 
in casting, machining or transportation. Gaps or pits are 
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used for lathes required for swinging large diameters, and 
sometimes the head is independent of the bed, except that it 
is mounted on the same foundation, that is, the cast-iron bed 
is not continuous. In some facing lathes the bed does not 


extend in the longitudinal direction, but comprises merely a 
The slide movements are obtained 
Sometimes the 


support for the slide-rest. 
only from the rests, and not from the bed. 


Machinery 
Fig. 19. End View of Bed for Wheel Lathe 

longitudinal extension of the bed from the headstock carries 
only a tailstock or a boring head, and the rests are supported 
on wings extending toward front and back. In the sliding- 
gap lathes there is a pillar or pillars on the wings extending 
out from the front of the gap to carry rests, in addition to 
the regular saddle on the slide bed. 

Figs. 19 and 20 show a bed for a wheel turning and boring 
lathe which has supplementary extensions to receive the four 
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ACTUAL AND CONSTRUCTIVE PATENT 
INFRINGEMENT—1 


By E. D, SEWALL” 


When entering upon the investigation of a subject at a point 
in its advanced development, there is a chance that one may 
reach erroneous conclusions by overlooking some fundamentals 
amid the intricacies of detail. It is well, therefore, to revert 


‘to the primer of patent law in seeking to discover what in- 


fringement of a patent is. 

The Constitution authorizes Congress to secure for limited 
times to inventors the exclusive right to their discoveries. As 
ideas are not susceptible of exclusion from the apprehension 
of men who chance to perceive them, and as notions of natural 
justice do not admit of restraining the individual from putting 
the ideas he receives to innocent use, the exclusive right to 
a discovery can be secured only by affording inventors the aid 
of the public force to restrain all others over whom its author- 
ity extends from making practical use of the inventor’s ideas. 

This provision of the Constitution, Congress has sought to 
carry into effect by enacting that the patent right shall be 
conferred upon any person who has invented or discovered 
any new and useful art, machine, manufacture or composition 
of matter, under certain conditions, among others that he shall 
disclose clearly in writing the nature of his invention, and 
shall particularly point out and distinctly claim the part, im- 
provement or combination which he claims as his invention or 
discovery; thereupon the government shall grant to him this 
right by an instrument under seal known as letters patent, for 
the term of seventeen years. (Sections 4886 and 4888, U. S. 
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Fig. 20. Bed for Wheel Lathe 


slide beds that carry the saddles. These beds are adjusted 
independently on the main bed; this is typical of a great 
many beds for different kinds of lathes. 

Fig. 3 illustrates a built-up bed, with curved ribbing under- 
neath, and a slide bed for carrying the tailstock and the 
saddle. The extension plate at the front carries the saddle 
of the rest for turning large work. 

* * * 


The laws passed by the legislatures of several states pro- 
hibiting the use of common drinking cups have created a 
large demand for collapsible and other forms of individual 
cups. Paper cups coated with paraffine are dispensed by 
automatic vending machines, the common cost being one cent 
each. But in many places it is not feasible to charge, although 
necessary to provide the sanitary cups. In order to provide 
for free distribution the cups must be made very cheaply. 
Automatic machinery has been developed which forms cups 
from paper disks, crimping the sides and forming a curved 
edge and coating them with paraffine at the rate of sixty 
a minute. The cups are packed automatically in cartons 
and human hands do not touch them at any stage of the 
manufacture. These cups are sold in sealed boxes containing 
ten for family use, at five cents. They are sold much cheaper 
in quantities to theaters, hotels, clubs, hospitals, etc. 


R. 8.) This right, which does not exist except as created by 
statute, having been granted, becomes personal property, like 
other incorporeal chattels, except that, not being a common 
law right, it is not enforceable at common law, but only by 
enactment of the power that created it. Therefore, violations 
of the patent right, Congress has enacted, shall be remedied 
in the District ‘Courts of the United States in the first instance, 
with appeal to the Circuit Courts of Appeal, and, in certain 
eventualities, in the Supreme Court of the United States, on 
certiorari. Damages for the infringement of any patent may 
be recovered by action on the case in the name of the owner 
of the patent; or injunctions may be had according to the 
course and principles of courts of equity, to prevent the viola- 
tion of any right secured by a patent. 


Nature of Patent Rights 


The right secured by a patent, then, is an incorporeal right— 
a right of action in the U. S. courts to restrain others from 
making profitable use of the invention without the owner’s 
consent, or for recovering damages for unauthorized use. It 
extends no further. All other rights in the property that may 
result from the invention remain to be adjudicated in the 
same manner as if this right created by Congress did not exist. 


* Address: 2106 F St., N.W., Washington, D. C. 
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Of the nature of a patent right, the Supreme Court of the 
United States has thus spoken: ; 


“Whenever this court has had occasion to speak, it has 
decided that an inventor receives from a patent the right to 
exclude others from its use for the time prescribed in the 
statute.” (Marshall, C. J., Grant vs. Raymond, 6 Peters, 243.) 

“The franchise which the patent grants consists altogether in 
the right to exclude every one from making, using or vending 
the thing patented, without the permission of the patentee. 
This is all he obtains from the patent.” (Taney, C. J., Bloom- 
er vs. McQuewan, 14 How., 539.) 

“The right to sell [the patented manufacture] was not de- 
rived from the letters patent, but it existed and could have 
been exercised before they were issued, unless it was prohibited 
by valid local legislation. All which they primarily secure is 
the exclusive right in the discovery. That is an incorporeal 
right, or in the language of Lord Mansfield ‘a property in a 
notion having no corporeal tangible existence.’” (Harlan, J., 
Patterson vs. Kentucky, 97 U. S., 501.) 

“Congress by its legislation made in pursuance of the Con- 
stitution has guaranteed to him [the patentee] an exclusive 
right to it [the invention] for a limited term; and the pur- 
pose of the patent is to protect him in this monopoly, not to 
give him a use which save for the patent he did not have 
before, but only to separate to him an exclusive use.” (Brewer, 
J., U. S. vs. Bell Telephone Co., 167 U. S., 224.) 


Thus Mr. Justice Miller before elevation to the Supreme 
Court: 


“Tt is to be observed that no constitutional or statutory 
provision of the United States was or ever has been necessary 
to the right of any person to make an invention, discovery, 
or machine, or to use it when made, or to sell it to some one 
else. Such right has always existed and would exist now 
if all patent laws were repealed. It is a right which may be 
called a natural right, and which so far as it may be regu- 
lated by law belongs to ordinary municipal legislation, and 
it is unaffected by anything in the Constitution or patent 
laws of the United States.” (Jn re Brosnahan, 18 Fed. Rep., 
62.) 


Proper Tribunals for Cases Involving Patented Articles 


Remedies for wrongs against patented property, then, may 
be had by the same procedure and in the same tribunals as 
remedies for wrongs against unpatented property; but wrongs 
against the “property in the notion,” the right of exclusion, 
which is an artificial right created by Congress, may be 
remedied only in the way and by the tribunals designated by 
Congress. When one patents an invention, he has all the 
rights and remedies respecting the invention that he had 
before, and when these rights are invaded his remedy is at 
common law or equity; but when the government grants the 
patent, it undertakes, figuratively, to police the industrial 
territory reserved to him, by preventing others from making, 
selling and using the patented product without his consent. 
If no one else attempts to make, use or sell the patented prod- 
uct, the benefits derived from the invention are not augmented 
by reason of the patent, and wrongs to the property of the 
inventor may be redressed by the ordinary machinery of the 
law; but when others seek without authority to make, use and 
sell that product, thus encroaching upon the reserved terri- 
tory, the government steps forward and, as it were, ejects 
them. 

A patent right is inconsistent with the natural rights of 
individuals. It often denies to others the common right of 
utilizing the products of their independent inventions. Hence, 
as the patent law confers a privilege that is in derogation of 
natural right, it should be invoked only to enforce the right 
that it creates, namely, to restrain others from making, using, 
and vending without the patentee’s consent that which the 
claim of the patent defines as the thing patented. “The taking 
away of rights is not favored by the law. Therefore, statutes 
in derogation of common right are in the construction kept 
within their express provisions.” (Bishop on Written Laws, 
Sec. 19.) - 

There is therefore a distinct kind of property in the patent 
right, injuries to which will be remedied by the U. S. courts 
in a patent suit; and another distinct kind of property in the 
industrial process or product to which the patent right per- 
tains, injuries to which will be remedied in the state or other 
courts wherein violations of rights relating to personal prop- 
erty generally are adjudicated. Each of these two kinds of 
property rights should be adjudicated in the particular tribu- 
nals provided and under the particular laws relating to them 
respectively, lest there be danger of confusing the two rights, 
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and a failure of justice by reason of the application, to one 
right, of the law that was designed to have application solely 
to the other. 

Infringement of Patents 


Infringement, generally, is a violation of a legal right. 
Infringement, in the language of the patent law, is a violation 
of the patent right only, and the term is not appropriate, in 
speaking of patents, to an invasion of those rights which the 
patentee has aside from the patent. The only persons whose 
rights can be infringed under the patent law are the owners 
of the whole or a part of the patent; they are the patentees, 
and no one else may bring an action for infringement. The 
owner may be the inventor, or one or more persons to whom 
he has assigned the patent. A purchaser or lessee of a pat- 
ented article, or one who has a permission to make, use and 
vend the patented thing, owns no interest in the patent, and 
has no power to sue for infringement. 

Infringement of a patent right consists usually in making 
the thing patented without the consent of the patentee, and in 
selling or using a thing so made, or in so using a patented 
process. The thing patented is that which is defined in the 
claims. The claims measure the invention. “As the inventor 
is required to enumerate the elements of his claim, no one is 
an infringer unless he uses all the elements.” (Cimriotti Un- 
hairing Co. vs. American Fur Co., Day, J., 198 U. S., 399.) 
If one makes, uses or vends without permission the exact com- 
bination claimed in a valid patent, he infringes the patent; 
also, if without authority he makes, uses or vends that which 
contains as a part thereof the exact combination claimed; but 
if he takes only a part of that combination, he is not an 
infringer. 

Contributory Infringement 


There is, however, a wrong to patentees known in the patent 
law as contributory infringement. Prior to 1896 the text books 
and legal precedents taught that contributory infringement 
consisted in conspiring with another, or abetting or wilfully 
aiding another, to make, use or vend an instrument, or to use 
a process defined in the claims of a valid patent without per- 
mission from the patentee. 


“An infringement of a patent is a tort analogous to trespass 
or trespass on the case. From the earliest times all who take 
part in a trespass either by actual participation therein or by 
aiding and abetting it, have been held to be jointly and sev- 
erally liable for the injury inflicted. There must be some sort 
of concert of action between him who does the injury and him 
who is charged with aiding and abetting, before the latter can 
be held liable. When that is present, however, the joint lia- 
bility of both the principal and the accomplice has been in- 
variably enforced.” (Thomson-Houston Co. vs. Ohio, 80 F. R., 
WeliZne WNT eee) ep) j 

Necessarily, an act of contributory infringement presupposes 
an act of principal infringement by another. One may become 
liable for contributory infringement by assisting in construct- 
ing or renewing a patented combination, by furnishing to one 
who has no authority from the patentee some of the necessary 
parts with intent that they shall form a part of the infringing 
thing. These parts may be common, unpatentable things of 
general utility, or they may have no known use except in 
the patented combination. If the parts are of general 
utility, the person furnishing them must be proven to 
have had knowledge that they were to be used in constructing 
the patented thing, otherwise he is no infringer. (Snyder vs. 
Bunnell, 29 F. R., 47; Bliss vs. Merrill, 33 F. R., 39.) If they 
have no use except in the patented combination, the infringing 
purpose of the person furnishing them will be presumed, and 
he will be deemed a contributory infringer without other proof. 
(Wallace vs. Holmes, 9 Blatch., 65; Thomson-Houston Co. vs. 
Ohio, supra; Alabastine Co. vs. Payne, 27 F. R., 559; Leeds & 
Catlin Co. vs. Victor Talking Machine Co., 218 U. S., 318, 
McKenna, J.) 

The law of contributory infringement, in substantially the 
circumstances noted above, must be deemed to be settled, since 
the U. S. Supreme Court has upheld it in the talking machine 
case above cited, wherein defendant, charged with making non- 
patented record disks of a kind particularly adapted to be used 
as a part of a patented combination comprising the record disk 
and a reproducing stylus in defined relation thereto, was held 
to be a contributory infringer. In the opinion it was said: 
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“A combination is a composition of elements It is, 
however, the combination that is the invention, and is as much 
a unit in contemplation of law as a single or non-composite 


instrument. Whoever uses it without permission is an in- 
fringer of it. Whoever contributes to such use is an infringer 
of it It can make no difference as to the infringement 


or non-infringement of a combination that one of its elements 
or all of its elements are unpatented.” 


Complicated Questions of Contributory Infringement 


Although the law as above set forth is believed to be just, 
yet nice discrimination is often required to avoid stretching 
the law to restrict the common right of freedom of trade. Shall 
not only he who purposely makes and supplies the record disk 
to be asSembled by an infringer with the motor and stylus to 
make a patented instrument, be liable as a contributor to the 
infringing act, but also he who furnishes the raw materials 
with knowledge that they are to be used to make such record 
disks? 

Not only may infringement by a principal infringer be aided 
by one supplying necessary parts of the patented thing, but 
also by one providing an instrument with the purpose that it 
shall be used in practising a patented process without the con- 
sent of the patentee. Thus where a filter was furnished with 
the intent that it should be used in carrying out a patented 
process of filtering beer without the patentee’s consent, and it 
was so used, the one furnishing the filter was held liable for 
contributory infringement of the process. (Loew Filter Co. vs. 
German-American Filter Co., 107 F. R., 949.) In such a case 
it must affirmatively appear that the one furnishing the instru- 
ment was knowingly a direct accomplice of the principal in- 
fringer, and the question is to be decided upon the particular 
facts of the case, for it cannot be deemed settled that the seller 
of a common mechanic’s tool is guilty of infringement because 
he knows it is to be used in aiding to practise a patented 
process. 


Case of the Commercial Acetylene Co. vs. Autolux Co. 


One may also become liable as a contributor by supplying to 
a principal infringer an instrument adapted to aid in making 
a patented article. Here also the liability of him who supplies 
the instrument depends upon proof of intent to aid the prin- 
cipal in invading the patent right; and the circumstances that 
the instrument is a common one of general utility, or on the 
other hand of utility only in the manufacture of the patented 
product, may have effect one way or another on the liability 
of him charged as an accomplice. In the case of Commercial 
Acetylene Co., et al., vs. Autolux Co., 181 F. R., 387, the com- 
plainants were the owners of patents granted to Claude and 
Hess for a package containing acetylene gas. Among the 
claims of the patents is the following: ‘“‘A gas package com- 
prising a holder or tight vessel; a contained charge of acetone; 
a volume or body of gas dissolved by and compressed and con- 
tained within the solvent, and a reducing valve applied to an 
opening extending to the interior of the holder above the level 
of the solvent.” The invention was one of great commercial 
value. It provided a solution of the problem of safely storing 
acetylene in large or small quantities in condition for use as 
desired. The patent was not for a special tank but for a pack- 
age of gas held under pressure in solution. An exclusive license 
to make, use and sell this package in the United States had 
been accorded to the Prest-O-Lite Co. ; 

According to the text of the decision, one of the original 
officers and stockholders of the Prest-O-Lite Co. severed his 
relation therewith for the purpose of establishing a plant for 
the manufacture of an infringing device, and also for recharg- 
ing the tanks made by the Prest-O-Lite Co. when the gas had 
been consumed by the individual users. He was actively. en- 
gaged in committing direct infringing acts until enjoined by 
an order of the court, on final hearing, from making the in- 
fringing device, which was known as the autogas tank, or 
committing any other infringing act. The party thus enjoined 
and his associates then organized a new corporation under 
the name of the Autolux Manufacturing Co. for the purpose of 
manufacturing an apparatus known as a high pressure gen- 
erator, which, the court said, had been extensively used in 
recharging Prest-O-Lite gas packages and other gas tanks used 
on automobiles. 

Now, the Claude and Hess patents contained claims for a 
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receptacle containing gas dissolved in acetone. When the 
gas had been consumed the combination was destroyed, and 
whoever again assembled or conspired with another to assem- 
ble that combination without the patentee’s consent made the 
patented article and infringed the patent. The receptacle 
alone was not patentable, but only the receptacle containing 
the gas in solution. The recharging of the package was as 
much a making of the patented article as would be the recon- 
structing of a patented sewing machine, which had been worn 
out, by taking the unpatentable table, drive wheel, and treadle, 
and assembling therewith new parts to make a new machine. 
Although the court made the statement that the generator 
supplied by defendants was extensively used in recharging 
Prest-O-Lite and other gas tanks used on automobiles, it must 
have satisfied itself that the maker of these generators in- 
tended them to be used in reconstructing Prest-O-Lite gas 
packages and was guilty as an accomplice of the person who 
actually procured the recharging of such tanks without the 
permission of the Prest-O-Lite Co., thus deriving profit by 
aiding others to do that which the patent reserved to the 
patentees and their assigns and licensees. 

The fact, assumed to have been proven, that the defendant 
company actively and directly assisted others in reproducing 
a patented article, was one ground of the decision in the 


Prest-O-Lite case, and appears to be in accordance with the 


long established principles of contributory infringement. 
Another ground of the decision is based upon a more recent 
extension of the doctrine, to be referred to later. 


Summary 


It appears, therefore, to be settled that not only he who 
makes, uses and sells a patented thing without permission 
from the patentee infringes the patent and may be sued under 
the patent laws, but also he who actively and knowingly as- 
sists in the unauthorized making of a patented thing; and 
probably also that he who actively and knowingly assists 
another person in selling or using a patented thing that has 
come into the possession of that other person against the per- 
mission of the patentee may be likewise liable under the patent 
laws. The fact that not all acts that aid more or less directly 
or indirectly in infringement by another -can be deemed to be 
acts of contributory infringement does not affect in any way 
the point under consideration, which is that such acts as 
invade the patent right only, raise any question under the 
patent law. If the allegations of fact are that the act com- 
plained of invades the monopoly—narrows the reserved mar- 
ket of the patentee by aiding in the unauthorized manufac- 
ture, sale and use of the thing patented, and which the patent 
reserved to him—the case made is one to be tried under the 
patent law, because the common law and laws of the states 
make no provision for property in a right to restrain others 
from making and dealing in useful commodities, but only the 
patent laws. 

Thus far it has been sought to show, no doubt with some 
repetition, what right a patent confers, when it is infringed, 
and where the remedy for infringement lies. It has also been 
asserted that rights regarding patented property which do not 
bring into question the patent right to exclude others, have 
the same adequate remedies under general law as other prop- 
erty rights, and it has been intimated that the adjudication 
of the one kind of right in the courts provided for adjudicat- 
ing the other, or the attempt so to do, may result in the in- 
appropriate or inadequate remedy, or none at all. 


The Questions to be Decided in a Patent Case 


Very briefly may be discussed the tests that may be applied 
to determine whether an alleged injury to a patentee’s rights 
is an infringement of the patent right. A charge of infringe- 
ment of a patent puts in issue either (1) the title of the 
patentee; (2) the validity of the patent; or (3) the iaentity 
of the alleged infringing product or process with that claimed 
in the patent. One charged with infringement may defend 
by (1) denying the validity of the patent; (2) denying the 
title of the patentee; (3) denying the identity of the thing 
alleged to be made, sold or used by him with that defined in 
the claims of the patent. If, on the other hand, the alleged 
infringer concedes all these, but alleges an agreement with the 
patentee or his nominee whereby he was permitted to use the 
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patented thing, a question of contract is raised out of the 
violation of which the wrong to the patentee, it any there be, 
proceeds, and which the ordinary law of contract is adapted 
to remedy. (‘Wilson vs. Sanford, above; Dale Tile Co. vs. 
Hyatt, 125 U. S., 46, Gray, J.) 

If one surreptitiously destroys a patented still, because he 
deems the manufacturer of alcoholic liquor immoral, he does 
not thereby deny the title of the patentee, the validity of the 
patent, nor the identity of the still destroyed with that which 
is patented. The wrong complained of raises a question for 
the ordinary criminal law to deal with. So, if the patentee 
of a butter substitute seeks to sell it in a state the laws of 
which make the sale of a butter substitute of that character 
a penal offense, the action of the state in preventing the sale 
thereof is not a denial of the title of the patentee, the validity 
of the patent, nor the identity of the substance sold with the 
patented substance, but is a criminal prosecution and one in 


which the validity of the laws of the state may be put in > 


issue. (In re Brosnahan, above; Patterson vs. Kentucky, 
above; Webber vs. Virginia, 103 U. S., 344, Field, J.) 

If a patentee makes a shipment of patented articles and 
they become damaged en route by the fault of the common 
earrier or his agents, no question of title, validity of the 
patent, or identity arises, the injury being a simple tort cog- 
nizable in the state courts, or in the federal courts solely on 
the ground of amount involved, diversity of citizenship, or 
interstate commerce. If a patentee of a useful article makes 
a contract with a manufacturer of an inferior article having a 
similar use, whereby the patentee agrees for a money consid- 
eration not to place his article on the market, or license others 
so to do within the state wherein the manufacturer of the 
inferior article is situated, no question affecting the validity, 
ownership or scope of the patent is raised, and the patent law 
has no dominating influence such as would prevent the courts 
of the state holding the contract to be one in restraint of 
trade, and imposing penalties accordingly. (Blount Mfg. Co., 
vs. Yale-Towne Mfg. Co., 166 F. R., 555.) 

[The Supreme Court of the United States handed down a 
decision March 11 which apparently will have far-reaching 
consequences in furthering monopolistic control of patented 
apparatus by the makers. By a decision of four to three it 
was held that the maker of the Dick patented rotary mimeo- 
graph machine has the right to restrict the use of the machine 
to the supplies furnished by the maker. Chief Justice White 
in the dissenting opinion pointed out how dangerous the 
decision may be: 

“My reluctance to dissent, is overcome in this case: First, 
because the ruling now made has a much wider scope than 
the mere parties to this record, since, in my opinion, the ef- 
fect of the ruling is to destroy in a very large measure the 
judicial authority of the states by unwarrantedly extending 
the Federal judicial power. 

“Second, because the result just stated, by the inevitable 
development of the principle announced, may not be confined 
to sporadic or isolated cases, but will be as broad as society 
itself, affecting a multitude of people and capable of operation 
upon every conceivable subject of human contract, interest, or 
activity, however intensely local or exclusively within state 
authority they otherwise might be. 

“Third, because the gravity of these consequences which 
would ordinarily arise from such a result would be greatly 
aggravated by the ruling now made, since the ruling not only 
vastly extends the Federal judicial power as above stated, but 
as to all the innumerable subjects to which the ruling may be 
made to apply, makes it the duty of the courts of the United 
States to test the rights and obligations of the parties not by 
the general law of the land, in accord with the conformity act, 
but by the provisions of the patent law, even although the 
subject considered may not be within the embrace of that law, 
thus disregarding the state law, overthrowing,it may be, the 
settled public policy of the state and injuriously affecting a 
multitude of persons.” 

In view of the gravity of the decision which was made by 
four out of seven judges, whereas a full court consists of nine 
judges, the effort probably will be made to have a rehearing 
of the case before a full bench. It is generally conceded that 
the decision may lead to the creation of monopolies of the 
“most oppressive sort.—EpIror. | 


* * 


To furnish good lockers is the duty of the institution—to 
take good care of them is the duty of the men using them. 
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BRASS ENGRAVING BY MACHINERY 


By CHESTER L. LUCAS* 


Among the many operations now being done by machinery 
instead of by hand, the engraving of brass signs and plates 
is of more than passing interest. The old way of making 
brass signs was to chip out the letters by hand, the quality 
of the work depending wholly upon the skill of the work- 
man. Naturally the progress was very slow. At the present 
time many brass signs are etched, and a considerable num- 
ber are cut by machinery, Another large field for brass 
engraving by machinery is in the making of printing plates 
for printing wooden box-sides.. Not only has the introduc: 
tion of engraving machinery resulted in faster work, but 
it has made it possible to do this work without the em- 
ployment of skilled engravers, .. 

Fig. 2 shows a Wesel routing machine in use at the 
Schwerdtle Stamp Co., in Bridgeport, Conn. The machine is 
shown at work on a brass sign, the work being more clearly 


Brass Dies for Bookbinders’ Use and Cutters used for Engraving 


Fig: 1. 


shown in Fig. 3. The most essential features of a machine 
of this kind are that straight cuts can be quickly made 
either vertically or horizontally; that the cutter spindle 
rotates at a high speed without vibration; and that the cut- 
ter can be easily moved to any part of the work, there still 
being no play between the connecting joints. In this machine, 
a pulley on the vertical driving shaft transmits motion to 
the two-step cone pulley Ag This pulley is mounted upon the 
swinging arm B, and its position is adjustable to allow for 
slight variations in belt lengths. From the adjustable slide 
C a second arm extends at right angles to arm B; this second 
arm is free to swing in the same plane as the first arm, and 
at its extreme end the cutter spindle is mounted. 

The cutter spindle and adjacent parts are shown on a 
larger scale in Fig. 3. The cutter spindle (D in Fig. 3) re- 
ceives its motion from the belt that passes over pulley E. 
This pulley is located at the center of the cutter spindle, 
thus equalizing the pull on the bearings. As the spindle 
revolves at the rate of 16,000 R. P. M., it is essential that 
the bearings should be good. The cutter F, or “bit,’ as it is 
called, is held in the end of the spindle. Just above it is a 
small aluminum fan G@ that blows the chips away from the 
cutter, leaving the lines to be followed in plain sight. 

It will be noticed that the cutter spindle is mounted in 
a slide H that may be raised or lowered to accommodate 
thick or thin plates, or long or short cutters. This slide is 
operated by means of screw J. To supply artificial light, 
when needed, the two incandescent lights are provided; the 
use of two lights, on opposite sides of the cutter, eliminates 
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the shadows. The cutter-head is supported by means of a bar 
K, resting upon a small grooved roll on rail L, Fig. 2. By 
means of hand-rod M, the cutter is moved to and from the 
operator to make the perpendicular lines of the letters, and 
by moving bar K along the rail, the horizontal cuts are 
made. A bracket that is hidden by pulley A guides the 
horizontal movements of the cutter. Handwheel WN is tight- 


Fig, 2. Wesel Routing Machine at Work on a Brass Sign 


ened only when the routing machine is used as a radial arm 
machine, in which case cuts May be made in any direction. 

The cutter-head is raised by a foot treadle when neces- 
sary to jump from one letter to another, and the machine 
is started and stopped by another foot treadle. The work is 
held in place by clamping jaws, one of which is shown at O. 
This jaw is movable, and is tightened against the edge of the 
plate by handwheel P. 


oy 
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Fig. 3. Cutter-head at Close Range 


The work of an engraving machine is not confined to large 
signs and plates, but is also utilized in getting out brass 
dies for bookbinders’ use, similar to those shown in Fig. 1. 
It is impossible to finish completely such work as these dies 
on the machine, but the bulk of the metal in and around the 
design may be removed to good advantage. Some of the 
cutters used on this class of work are also shown in this 
illustration, most of them being of the one-lip variety, as 
this style of cutter is strong and has plenty of chip-room. 

On work of this nature, the skilled engraver is still re- 
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quired to finish up the work, truing up the lines and cutting 
the parts that it is impossible to finish on the machine. 
Engravers’ tools of various shapes are used for this part of 
the work. Fig. 4 shows an engraver, Mr. Louis F. Schwerd- 
tle, finishing up brass dies. The work is held in a ball vise, 
made especially for engravers’ use. Two jaws B, which 
swivel, are mounted upon the secondary jaws 0. The jaws 
B contain numerous small holes in which pins may be placed 
to grip the work. These pins are usually shaped so as to grip 


the work without marring it. The secondary jaws OC are located 


and held in place by large dowel pins upon the primary 
jaws D, which latter are operated by the right- and left- 
hand screw E£, working in base F. It will be seen that this 
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Fig. 4. Finish-engraving Small Dies* 


vise is doubly useful, for when not in use on small work, as 
shown, the vise may be utilized on large die work, by sim- 
ply pulling off the secondary jaws C, which allows the primary 
jaws D to be used independently. 


* * #€ 
BOILING POINT OF METALS 


In a paper presented at a meeting of the Faraday Society, 


London, England, Mr. H. Greenwood gave the boiling point . 


of various metals at atmospheric pressure, as follows: 


: Degrees F. 
ANEIMONY. ssc Serle cea amie er ecsie eee eee 2625 
Bismuth...) esc ose chee eee ee eee 2550 
Copper: ssa ditties sacs ein ceo eee 4200 
TOA Feed css wscie ts Pe eee oe tee eased eee 2775 
Magnesium cz. dhics at cate ccels sad oes oe 2050 
Silver rns Do eee Se Serene ee ee 8500 
f Wha amrearer rar sn ar oa nierAtree Or cratsronre oSD.0 co 4125 
AT iia lin ni aoe tec che neice ere fear cae ace eee 3250 
Chromimimpeee. tite. ccs tmtn eae te oe eee 4000 
Ago) cee hed or Md ER Re ae. ee TR Ss 4450 
MATE ATICSO Weis niches aia ois os eres eat cco eee eee 3450 


ARMOR PLATE VS. PROJECTILES 


The competition between increased thickness and quality 
of armor plate versus big guns has come to a point where it 
is very evident that the big gun is victorious. The armor 
carried by battleships of the Dreadnaught type cannot prevail 
against the latest guns carried by the same ships. The latest 
guns made by the British navy and used on the Orion and 
the Lion fire a 1250-pound projectile. When it is remembered 
that an 850-pound projectile will pierce 17 inches of the best 
Krupp steel, it is evident that only an excessively thick armor 
would insure a vessel against the attacks of these new heavy 
guns. It, therefore, seems likely that the man-of-war of the 
future will carry less heavy armor, protection being obtained 
instead by high speed. This idea, in fact, has been carried 


out in the British navy in the battle-cruiser Lion, in which ~ 


high speed, heavy guns and light armament has been consist- 
ently adhered to throughout the design. 


* For a complete description of the engraver’s vise see MACHINERY, 
June, 1909, ‘Making an Engraving Block.” 
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SETTING DOUBLE-ANGLE FLUTING 
CUTTERS*t 


By GEORGE W. BURLEY? 


The ordinary method of setting double-angle milling cutters 
when fluting spiral mills and reamers is only an approximate 
one, and depends entirely upon the skill of the milling ma- 
ehine operator for its success. 'This method is indicated in 
Fig. 1. As will be seen from this illustration, two operations 
have to be performed simultaneously: the cutter has to be so 
arranged with respect to the center or axis of the blank that 
the edge of the scale or rule laid alongside the cutter, as 
shown, passes through the blank-axis, and that the distance 
- from the center to the point of the cutter is a definite amount. 
This definite amount is a predetermined quantity, and is 
equal to the difference between the radius of the cutter or 
reamer to be fluted and tthe depth of the flute, which, of course, 
are elements in the design of the cutter or reamer. 

It is fairly obvious that errors can readily be made; and it 
is not inconceivable that angular errors up to 1 degree and 
linear measurement errors up to 1-64 inch, or even greater, 
are being continually made. When this is the case, the fin- 
ished cutters or reamers are not the same as those originally 
designed. By the method to be described in the following, 
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Figs. 1 to 3. Finding Formulas for Determining Setting of 
Double-angle Fluting Cutters 


however, it is possible to set the fluting mill with respect to 
the cutter blank without recourse to the use of a rule, either 
for the purpose of making linear measurements or obtaining 
eorrect angularity. The method involves the setting of the 
eutter centrai (that is, with the angular point of the cutter 
exactly over the axis of the blank) and at a distance from the 
axis equal to the radius of the blank, as is indicated by the 
dotted lines in Fig. 2. This is done in the usual way. To 
get the off-set, the table is moved transversely an amount 
equal to b (Fig. 2), and raised an amount equal to d. These 
distances vary considerably, the exact values depending upon 
the radius of the blank, the number of flutes to be cut in it, 
the width of land, and the angles of the fluting cutter; but, 
whatever these distances are, they can be obtained on the 
machine directly from the micrometer dials on the feed- 
The values of d and b for any particular case can be 
calculated in the manner indicated below, or taken directly 
from the accompanying Data Sheet Supplement. 
Let R =the radius of the cutter to be fluted. 

N =the number of teeth to be cut in it. 

W =the width of the land of the tooth. 

@ =the angle subtended at the center of the cutter by 

any one tooth. 


* With Data Sheet Supplement. 

7 For information on allied subjects, see “Milling Axial Tecth in 
Cutter and Reamer Blanks,’ March, 1912, and articles there re- 
ferred to. 

= Address: University of Sheffield, Sheffield, England. 
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a@ =the depth of each tooth measured radially. 

a =the small side-angle. _ 

8 =the included or total angle of the angular fluting 
cutter. 

FR is the radius of the finished cutter, and as the blank is 
invariably left a little large, corrections, as will be indicated 
later, may ‘have to be made for d, but not for b; usually, it will 
be found that the correction is a very slight one. 


360 
6—=——_-—AOC (Fig. 3); HOC=a, andBFOC=B. 
N 


The width of the tooth-land, as usually defined, is meas- 
ured on the face formed at the back of the cutting edge by 
the grinding wheel, and it is, therefore, a straight-line quan- 
tity, whether the land is formed by a cup-wheel (forming a 
flat land) or a disk wheel (forming a concave land). This 
is, therefore, not exactly the quantity AB (Fig. 3), measured 
as an are of the circle, but the difference between the two 
is usually so slight as not to be worth consideration from 
a practical point of view. As a matter of fact, the writer 
has found that the difference in the most extreme cases 
amounts to only three or four thousandths inch, an amount 
which, under the circumstances, is negligible. Hence, in what 
follows, we shall assume that the actual width of the land 
and the are AB are equal. Let the width of the land and, 
therefore, the length of the arc AB be equal to W. Then 
angle ¢ is the angle subtended by arc W at the center of the 
circle, and can, therefore, be determined by first calculating 
the angle in radians or fractions of a radian, and then con- 
sulting a table of angles for the equivalent angle in degrees. 
If no such table is handy or immediately procurable, the angle 
in degrees can be obtained as follows: 


a: 
¢ (in degrees) =—:X 57.296 (1) 
R 


From this angle and the angle 0, the angle (@— ¢) can be 


obtained. This angle is the one which is subtended at the 
center of the circle by the chord BC; therefore, 
|: Reid 
Angle BCO=vy= | 90 ——— }. The angle OBO is also 
2 


equal to this. Hence, 


oS 
Angle CBF = 6= 180 — (6 + y) = 180 —(¢ -L i) 
2 


6—¢ 
= 90 — (»-—*} 


9 


~ 


Let the length of the chord BC=cR, c being the length of 
the chord of a unit-radius circle which subtends the angle 


(@—¢q) at the center. Then, 
cR a 
—— = ——; therefore, 
sinB sind 


Mak 
cRsiné csin (we +—*) 
2 


a= OO - O  E """'"—— 


sin B 


6—¢ 
e R cos (: — ~ 
2 


oe rete os (2 
sin B 
From this expression, assuming any given data, the actual 
depth a of the flutes to be milled in the cutter blank can be 
calculated. 


sin B 


OF = (Rk — a) 


i 
c Res (9 - - 
os 


_--—R 


o— G\ 
ees | f= ——— 
2 


— ees 1 — 


] 
| | 
| | 
sin B L sin B J 
Now, d (Fig. 2) = ED (Fig. 3) = R—OD=R-— OF cosa 


eaten) 
| c cos {8 — — 
{ 2 


| 
| 
L 
| 


COS a (3) 


| sin 6 J 
‘Usually the radius of the cutter or reamer blank is made a 
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little larger (a few thousandths inch) than the finished cut- 


ter. Therefore, in actual practice, 
[ eek 1G 
| ce cos |B — — 
4 2 
d= R, — R | 1 — —— | cosa (4) 
L sin B | 
where R, — the radius of the blank. 


WwW 
For any given values of —, N, a and 8, the expression: 
R 


[ 4) 
| ¢ GOS peace 
a 


1 — —— cosa isa constant. 
sin a J 
Let this constant be represented by «#; then, 
ON etd date (5) 
This is the “elevation” formula, the values of x for a large 
Ww 


number of combinations of — N, a,and 6, occurring in practice 
R 


being given in the tables in the accompanying Data Sheet. 
The values of x for any combination not included in the ta- 
bles can be determined as indicated above, or obtained by in- 
terpolation. 

Further, 6 (Fig. 2) = DF (Fig. 3) = the cross-movement re- 
quired = O F'sina = (R— a) sina = 


} 
bes TREATS sin a (6) 


Again, for any given combination of —, N, a, and £, the 


R 
a—¢ 
| ecos {b—- 
y) 9 
A « a ae ‘ 
| sin a is a constant. 

ie sin B J 

Let it be called y. Then 0} = yR. (7) 

This is the ‘“‘cross-movement” formula, the values of y for a 
large number of combinations being given in the accompany- 
ing Data Sheet beside those of « for the same combinations. 


Ww 
In regard to the values of — which have been selected, the 
R 


expression: 


lower values are those usually chosen for milling cutters of 
medium and large sizes, the higher values being usually chos- 
en for small cutters and reamers. If the value adopted in 
any particular design is not found in the tables, a simple 
calculation is all that is necessary for the determination of 
the corresponding values of x and y. By way of an illus- 
tration, let us suppose that 0.030 has been adopted as the 


Ww 
value of —, and that N = 20 teeth, a = 12 degrees, and 6 = 
R 


60 degrees. Then, upon consulting the accompanying tables, 
we find that when W + R = 0.020, x = 0.7750, and y = 0.1648, 
and that when W ~ R = 0.040, « = 0.7908, and y = 0.1677. 
By simple proportion, which in this case is sufficiently accu- 
rate, when W — FR = 0.030, © = 0.7829, and y = 0.1660. There- 
fore for the combination chosen, 


@— fi, S0 1820 sand 30 0-166 0niee 


Dealing further with this case, let us assume that R = 2.5 
inches, and that R, = 2.503 inches. Then, 

ad = 2.508 — (0.7829 X 2.5) = 2.503 — 1.9572 — 0.5458 
and b = 2.5 X 0.1660 = 0.4150 inch. 

If this method of interpolating is not deemed sufficiently ac- 
curate, then the values of 6, ¢, a, 8 and c can be determined 
for any particular case and introduced into Formulas (4) and 
(6). This method is, however, sufficiently accurate for all the 
ordinary cases that occur in everyday practice. 

* * * 
Solder which has been exposed to damp air for some time 


and has become more or less oxidized on the surface will not 
give as good results as fresh solder. 


inch, 
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ROLL PRESSURE AND POWER REQUIRED 
FOR ROLLING MILLS 


In a recent issue of Stahl und Hisen, Prof. M. Hermann gives 
some formulas for obtaining the roll pressure and power re- 
quired for rolling mills. The Hngineering Digest gives a sum- 
mary of these formulas, which apply to the rolling of rect- 
angular sections. 

Let A=reduction of sectional areas per pass, in square 

inches, 
k= limiting stress of lateral extension of metal, in 
pounds per square inch, 
t=reduction of thickness of billet per pass, in inches, 
D=roll diameter, in inches, 
v—=velocity of bar leaving rolls, in feet per second, 
a=arc of contact of billet with the roll, in degrees. 
Then cosa=1—(t+ D), from which sina may be found. 
Force required to draw billet through the rolls: F=2kA. 


1— cosa 
_kAq1 + aS 
2 


Roll pressure in pounds: P = ———-——__——_~ 
sin a 


H.P. (exclusive of power required to run rolls empty) 


j2 
Fv 41.1 + 0.12 — 
F 


590 


The value of k is difficult to determine; it increases with 
the number of passes, and decreases with increasing tempera- 
tures. Prof. Hermann gives a table taken from -Puppe’s ex- 
periments in which k (average) for the fifth to eighth passes 
ranges from 6940 pounds per square inch at 2237 degrees F., 
to 10,042 pounds per square inch at 2091 degrees F.; and for 
the ninth to seventeenth passes from 7965 pounds at 2237 
degrees F., to 11,547 pounds at 2091 degrees F.; or the mean 

value of k for the 12 passes ranges from 7609 poun as at 2237 
degrees to 11,265 pounds at 2091 degrees. 

Example—Let A—=4 square inches; k= 8000 noua per 
square inch; ¢=0.75 inch; D==20 inches; v=6 feet per 
second. 

Then, cos a= 1—(0.75 + 20) =0.9625. Hence sin a= 0.2712. 

F=2 x 8000 X 4= 64,000 pounds. 


1 — 0.9625 


9 


x” 


4x s00 ( 


he = 120,000 pounds, approximately. 


0.2712 
12 
— = 1.88 
F 


64,000 X 6(1.1+ 0.12 x 1.88) 


28 = 925, approximately. 


550 
* * * 

It has ‘been said of great scientists and engineers that they 
take nothing for granted and accept nothing as final simply 
because it has been done in a certain way since time imme- 
morial. The really great engineer sees things as they ought 
to be rather than as they are, and that is the keynote of his 
preeminence in his chosen field. John Ericsson was one of 
those mechanical seers who are constantly at war with the 
mechanical superstition of their day. No better example could 
be cited to illustrate the fact that he would take nothing for 
granted, than a humorous incident from the days of his early 
childhood. When he was learning his alphabet, the shape of 
the letters did not suit his fancy and he had very decided 
opinions of this own about how they ought to be formed. He 
quickly perceived that the letters were symbols of sounds, and 
hence of arbitrary origin, and he forthwith proceeded to con- 
struct letters of his own design that to his mind possessed 
certain advantages of simplicity that were lacking in those 
of the timeshonored Latin alphabet. 
co * * 


The estimate of Portland cement production in 1911, made 
by the United States Geological Survey, is 77,877,236 barrels. 
The production in 1910 was 76,549,951 barrels. The average 
factory price per barrel in 1910 was $0.891, and $0.867 in 1911. 
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THE TESTING OF SPIRIT LEVELS 


By EQUA 


In order to be able to produce accurate work on machine 
tools, it is necessary that they be set up level. Frequently 
there are complaints of the working of lathes and planers 
and the manufacturer is blamed for sending out a poor ma- 
chine, when the real trouble is that certain parts of the 
machine are under a strain because of not having been set 
up level. Hence the spirit level is an important part of the 
equipment used by the machinist when erecting machinery. 

The spirit level consists of a glass tube or cylinder, the 
inside of which is ground to a barrel shape. This tube is 
nearly filled with spirits of wine, ether, or some similar 
fluid, and hermetically sealed at each end. It is ordinarily 
spoken of in the shop as the “bubble,” and is mounted in a 
brass tube having an opening at the top so as to make it 
possible to see the air space in the bubble or level. The 
brass tube is fixed to a block of brass or iron with suitable 
screws, so that it can be adjusted to be parallel to the base 
surface of this. block. 

It is readily understood that the chief part of the com- 
plete level is the glass tube, and the accuracy of the instru- 
ment depends entirely upon the curvature to which the in- 
side of the tube has been ground. The makers of spirit 
levels use a device called a “level tester” for determining the 
accuracy of the bubble. A device of this kind is shown in 
the accompanying engraving, Fig. 1, the principle of the de- 
vice being simply that upon turning the adjusting screw at 
one end of the bar or plate, this end is raised or lowered, 
so that the air space in the level will run from end to end. 
By means of this testing device it is possible to ascertain 
the curvature of the interior of the glass tube. The accuracy 
of a level is defined by saying that so many seconds of 
are are equal to one-tenth or one-twentieth inch, etc. It will 
be seen in Fig. 1 that by turning the screw carrying the 
graduated disk we raise or lower the bar about the points A 


BUBBLE CARRIER 


ui SA 


CAST IRON BAR 


SECTION 
OF BAR 


SUPPLEMENTARY PLATE OF CAST IRON 


Fig. 1. 


as pivots. The action of the screw is not the same as if the 
bar had worm teeth cut in it and the screw were a worm, but 
as the screw only has to move the bar through an arc of 
about two or three degrees, the error resulting from consid- 
ering the action as that of a true worm and worm-wheel, is 
negligible. The adjusting screw on the testing device has 
100 threads per inch and the graduated disk has 120 divisions. 
Each division should be equal to an angular movement of the 
bar about points A of one second. From this the distance from 
A to B can be determined. As the disk has 120 divisions and 
each division is equivalent to one second, one revolution of the 
screw will equal a movement of two minutes of the bar. The 


Device for Testing Spirit Levels 
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movement of the bar, however, is also equal to 0.01 inch for 
one revolution of the screw, and as there are 21,600 min- 
utes in a complete circle, the total circumference of the 
circle having point A for a center and the distance AB for 
radius must be 10,800 ‘x 0.01 — 108 inches. This circumfer- 


ence corresponds to a diameter of 34.377 inches and a radius 
of 17.188 inches, which is then the distance between A and 
B. It will be seen that for the accuracy of the device it is 
highly important that this distance be exact. 

With a first-class testing device a supplementary plate 
men- 


having a screw of coarser pitch than that already 
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Fig. 2. Diagram illustrating Effect of Curvature on Sensitiveness of Level 


tioned is also provided. This supplementary plate is shown at 
C and D in Fig. 1. One of the purposes of this plate is to 
enable the testing device to be quickly adjusted, and another 
object in view is to test the accuracy of the fine pitch screw. 
Suppose, for example, that we wish to test the screw. We 
place a level on the test-bar, set the graduated disk at zero, 
place the testing device on the supplementary plate, and by 
means of the coarse screw we bring the air space near the 
center, carefully noting its location. Then we turn the fine 
screw half a revolution or 60 divisions and find that the air 
space has moved, say, 12 divisions. Then by means of the 
coarse screw we bring the air space 
carefully back to its first place, and 
then turn the fine screw another 
half a revolution or 60 divisions in 
the same direction and note how 
much the air space has moved. 
Should it have moved only 11% 
divisions, for example, we know 
that the lead of the screw or its 
point is slightly out of true. This 
test should be carried out over vari- 
ous parts of the screw, and if it is 
found that one half of a revolution 
is slightly finer than the other half, 
there is nothing to do but to take 
the average of the error and pro- 
ceed with the calculations on this 
basis. Of course it is still better to 
get a new screw, if one that is per- 
fectly correct can be obtained. 

When using the testing device it 
must be placed on a very firm foun- 
dation, free from vibration. The 
level to be tested is placed on the 
bubble carriers and allowed to 
come to rest. Should the bubble 
have been held in the hands just 
before putting it on the testing device, a few minutes must be 
allowed for the cooling of the tube and its contents. 

The method of testing will be best understood by referring 
to an actual example. Suppose that the level to be tested is 
6 inches long, and that it is divided into tenths of an inch. 
The three or four last divisions at each end may be ignored, 
as the level is rarely sealed up without disturbing these 
divisions. Of the sixty divisions on the level in question, how- 
ever, fifty-four will be assumed to be serviceable. Assume 
further that the air space takes up twenty divisions. 

The method of testing varies somewhat. Some testers will 
test every division, while others take the average of four or 
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five divisions. In this example we will take the average of 
every five divisions. The air space, at the beginning. is nearly 
at one end, and we note the lines between which it is located. 
Now the knurled head of the adjusting screw is carefully 
turned and the number of divisions on the graduated disk 
that are required to move the air space five divisions is noted. 
We find that it takes 60 divisions on the disk for the first five 
divisions on the level, and 63, 65, 65, 63, 61, 60 and 59 divisions, 
respectively, for the remaining sets of five divisions each. 
The average of this is 62 divisions on the graduated disk; 
therefore each division on the level is equivalent to 
62 = 5 == 1254 seconds of arc: 

A level that varies more than 5 per cent from the average 
is spoken of as fair, one that varies 2144 per cent is termed 
good, and one that varies cnly % per cent is known as first- 
Hence the level tested in this case would be classed 
as a fair specimen. In making these tests, the temperature 
plays a considerable part. Nevertheless, a good level should 
show very little variation in its sensitiveness with a difference 
in temperature not exceeding 40 to 50 degrees F., although, of 
course, the air space will vary in length with this difference. 

In order to understand how the curvature of the level af- 
fects its sensitiveness, it is perhaps best to take an extreme 
In Fig. 2 are shown two glass tubes CDE and FGH, 
One has a diameter of 12 feet 
and the other a diameter of 6 feet. As these tubes represent 
exactly half a circle, we will have 648,000 seconds of arc. The 
linear length of the larger tube, in inches, will be (12 X 12 x 
3.1416) + 2= 226.1952, and of the smaller, 113.0976. Suppose 
that we have a girder 13 feet long and capable of being turned 
about A through an angle of 90 degrees. Now place the tubes 
on the girder, taking care to keep them in an upright position. 
The air space will be at D and G. Turn the girder through 
an angle of 90 degrees and the air space will have run to H and 
H, respectively. Now the air spaces in both tubes have run 
through 90 degrees, but the one in the larger tube has moved 
113.0976 inches and that in the smaller tube 56.5488 inches. 
Thus we would say that the larger tube is twice as sensitive as 
the smaller, for it will be seen that to move the air space one 
inch in the larger tube, we need only to turn the tube through 
one-half the number of degrees required for the smaller tube. 
Of course in actual practice we never have to deal with tubes 
of this shape, but the principle is the same. 

In all medern work the levels are divided on the outer sur- 
face to tenths and twentieths of an inch, except when they are 
divided according to the metric system. The following table 
gives the curvature of levels of various sensitiveness, the 
divisions on the level being in tenths of an inch: 


class. 


example. 
bent to a semi-circular shape. 


Corresponding Diameter 
of Curvature of Level in Feet 


Division of Arc of Circle 
to Each Graduation 


1 second 

2 seconds 1718.86 

5 seconds 687.54 
10 seconds 3843.77 
20 seconds 171.88 
30 seconds 114.59 

1 minute 57.29 

1 degree 0.954 


All levels should be ground, although it often happens in 
cheaper ones that the glass tube is just bent to the ap- 
proximate curve. These latter levels are not to be recom- 
mended except for work which does not require any particu- 
lar accuracy. 

The value of a division of a level may be found roughly by 
using a piece of metal about 1214 inches long and wide enough 
to support the level. Take, for instance, a piece of brass 12% 
inches long and file away the lower surface so that it bears on 
two points exactly 12 inches apart. Put the level to be tried 
on it, bringing the air space near the center by putting pack- 
ing under one of the bearing points. Note carefully where the 
air space is, and then put a feeler gage of 0.002 inch thick- 
hess under one of the bearing points of the brass bar. If 
then the air space runs say 0.1 inch, what is the value in 
seconds of arc of one division of the level, and what is the 
curvature to which the level has been ground? 

The distance from the bearing point to the feeler gage is 12 
inches; this is the radius of a circle whose circumference is 
75.3984; hence 75.3984 inch is equivalent to 1,296,000 seconds 
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of arc, and from this we find that 0.002 inch equals 34.3 seec- 
onds of arc; or in other words, each 0.1 inch on the level 
equals 34.38 seconds of are. To find the curvature, we know 
that 34.3 is to 1,296,000 as 0.1 is to the total circumference of 
the curvature circle. Hence: 


0.1 X 1,296,000 
——_____——. = 3749.27 inches, 
34.3 


which is the circumference of the curvature circle of the level, 
the diameter being 99.1 feet. This calculation indicates the - 
simplicity of finding the sensitiveness of the level, and further 
if the user of a level does not know the value of a division on 
the level, he can by this means ascertain more easily how 
much out of level a piece of work is that he is setting up. 

A good level is one of the most sensitive instruments made, 
and the utmost care should be exercised when using it. Levels 
are generally fixed in the brass tubes with plaster of paris. 
This method is satisfactory for all levels of an accuracy of 
about 5 seconds to 0.1 inch. For finer levels it will be found 
best to fix one end only with plaster of paris and the other 
end with cork, for if the level be fixed rigidly with plaster of 
paris at both ends, there will be a strain on the level at the 
extremes of temperatures at which it may be used, and as 
the coefficients of expansion of glass and brass are different, 
an inaccuracy is liable to occur. For fine levels it is also best 
to have an extra glass tube around them in order to prevent 
the heat of the hand from affecting them. In general practice, 
the length of the air space is from one-quarter to one-third of 
the length of the level. A level of 1 minute to 0.1 inch is 
most serviceable for general use. One having an accuracy of 
30 seconds to 0.1 inch must be used on a floor free from vibra- 
tion, and still finer levels are used mostly on surveying and 
astronomical instruments. 

* * * 
POSTAGE FOR FOREIGN COUNTRIES 
By FINK 

As an employe of a Huropean firm which has an extensive 
correspondence with American manufacturers, the writer has 
observed that a great many iletters from the United States 
are prepaid with only two cents instead of five cents, which 
is the regular foreign postage. It is true that letters from — 
the United States to England or Germany need but two cents 
postage, but for every other Huropean country the postage 
is five cents. Of course everyone who receives American let- 
ters insufficiently prepaid knows that the trouble is due to 
errors on the part of the clerks having charge of the mailing, . 
but nevertheless, it is not exactly pleasing for the Huropean 
business man to have to pay for the carelessness of the em- 
ployes of an American firm, especially as this extra expense 
in a large house may amount to quite a considerable sum dur- 
ing the year, and this expense, with some attention, could be 
easily avoided. 

The postage required to be paid on the European side is 
double that which iis lacking, so that six cents has to be paid 
for every letter which is provided with a two-cent instead of 
a five-cent stamp. The writer feels sure that American manu- 
facturers would regret the condition even more than the re- 
ceivers of the letters, if they knew that their Huropean cus- 
tomers sometimes pay six cents extra postage for practically 
every letter sent them. On the other hand, it is true that some 
firms always prepay the full postage on their letters. 

Now I do mot doubt that American manufacturers may have 
had this called to their attention in tthe past, but it is a mat- 
ter that is easily overlooked. As a rather amusing incident 
in this connection, I might mention that I sent a letter similar 
to this to another ‘highly esteemed mechanical journal in the 
United States, but my contribution was returned with an ex- 
planation that my remarks would not be of interest to the 
readers of that periodical. However, in spite of the fact that 
this journal considered my remarks too trivial to be worthy 
of publication, and that they contained nothing of interest 
to American manufacturers, the very letter in which my man- 
uscript was returned was prepaid with only two cents instead 
of five cents, so that I had to pay the extra postage of six 
cents. I believe that this clearly shows that the matter to 
which I have called attention is one which American firms 
in general would do well to give some attention. 
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FEATURES OF APPRENTICESHIP SYSTEM 
AT THE G. E. CO”S LYNN WORKS 


By CHESTER L. LUCAS* 


The apprenticeship system in vogue at the Lynn Works of 
the General Electric Co. was described in MAcHINrErY, in the 
April and September, 1906, numbers. As the apprentice de- 
partment has recently moved into a large new building, and 
as some of the work being done at the present time is especial- 
ly interesting from a mechanical standpoint, a description of 
the new quarters, and an outline of some of the work of the 
apprentices, may, perhaps, prove of interest. 

The apprenticeship system, which is under the general su- 
pervision of Mr. Magnus W. Alexander, was started in Febru- 
ary, 1902, with twelve boys. At the present time there are 
enrolled over three hundred boys, who have come from all 
parts of the United States, and even from Canada, to learn 
to be machinists and toolmakers, patternmakers, iron or brass 
molders, steam-fitters, etc. Although applicants for this course 
must be well qualified, educationally as well as physically, and 
come well recommended, and although ‘the requirements as to 
home study and class standing are rigorous, there is always 
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shapers and other machine tools are modern in every respect. 
It is also interesting to note that all machines are motor 
driven, so that no overhead belts are required. 

A trial period of two months must be served by all appli- 
cants for positions on the course, after which time, if the ap- 
plicant is found to be satisfactory and adapted for learning the 
chosen trade, he is permitted to sign the apprentice agree- 
ment. ‘Compensation is paid, even during the trial period, at 
the rate of eight cents per hour for the first half-year, ten 
cents for the second half-year, twelve cents for the second 
year, fourteen cents for the third year, and sixteen and one- 
half cents for the fourth year. If the four years’ work has 
been satisfactorily completed ‘in every respect, a cash bonus 
of one hundred dollars is given to the graduate. The courses 
for molders and steam-fitters, however, are completed at the 
end of two years, and the rate of compensation is ten cents 
per hour for the first half-year, twelve cents for the second 
half-year, and fourteen cents for the second year, and grad- 
uates receive a bonus of fifty dollars at the completion of the 
course. ‘ 

The company also maintains apprenticeship courses for 
high-school graduates who, during a three-year period, desire 


Fig. 1. 


a long waiting list of young men who are looking for oppor- 
tunities to take the course. This condition is due to the fact 
that it has become well known in mechanical circles that 
graduates of these courses are qualified to take responsible 
positions as skilled mechanics or as assistant foremen, and 
later as foremen and superintendents. 

During the past year the apprentice department has moved 
into a large new building, designated as building Nio. 40 of 
the Lynn Works, where a well-lighted and ventilated training 
room for machinist and toolmaker apprentices is located. This 
room has over one hundred machine tools. The pbuilding also 
has large and well appointed class-rooms in which instruction 
is given in arithmetic, algebra, geometry, plane trigonometry, 
physics, mechanical drawing and tool-design, as well as in 
English and industrial history. This department occupies a 
space of 80 by 450 feet. A smaller, but equally well equipped 
training room for patternmakers iis located in the wood-work- 
ing building. A view of the machine shop is shown in Fig. 
i, from which it will be seen that the shop is well appointed, 
of modern construction, and equipped with the best of ma- 
chine tools. The General Electric Co. does not believe that 
“anything is good enough” for an apprentice, and the lathes, 
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A View in the New Training-room of the Apprentice Department 


to fit themselves for efficient service as draftsmen, designers, 
engineers, electrical testers, erection and installation men, or 
salesmen. Their initial training consists of well supervised 
machine work in the apprentice training-room. These ap- 
prentices receive ten cents per hour for the first half-year, 
twelve cents for the second half-year, fifteen cents for the 
second year, and twenty cents for the third year. A bonus 
of seventy-five dollars is also paid upon completion of the 
course. The class-room work is of a high order, and a high 
standard of work is maintained in the shops and testing de- 
partments. 

Mr. Charles K. Tripp is the superintendent of apprentices 
and is in charge of all work. The educational feature of the 
course is a strong attraction to all, and a great deal of at- 
tention is given to this side of the work. The educational 
work is under the direction of Major A. W. Lowe, and a corps 
of instructors instructs the boys in those subjects that are 
closely allied to their work. Fig. 2 shows the interior of a 
class-room. Mr. Tripp is here instructing a class of appren- 
tices in the proper methods of sharpening Jathe tools, illustra- 
ting on the black-board methods which are right as contrasted 
with those which are wrong. As will be noticed, the appren- 
tices are provided with pencils and paper in order that they 
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may take notes, for they are expected to remember the points 
brought out in these lectures when the time comes for their 
practical application in the shop. 

The chief aim of the educational side of this course is to 
develop proper thinking on the part of the boys, and to fa- 
miliarize the apprentices with such problems as are apt to 
come up in their everyday work. Practical examples are al- 
ways selected to impress upon their mind the value of the 
information they get. Many boys are dropped from the course 


Fig. 2. Another of the Class-rooms with the General Foreman showing 
Methods of Tool-sharpening 


on account of their inability to keep up with the class work, 
this inability being due either to natural dullness or to in- 
difference. 
Work done by Apprentices 

The following examples are given to convey an idea of the 
class of work that the apprentices perform in the training- 
room, before being placed in the various departments of the 
plant. All of the work described, as well as many of the tools 


Fig. 4. Chip-pan and Method of attaching to Lathe 


used for doing the work, has been done by apprentices more 
or less advanced in the course. 

T-slotting in the lathe, as shown in Fig. 3, is an unusual 
operation, but in the apprentice department it is employed 
to good advantage on turbine work. The piece of work—a 
turbine valve shown at A—is held in a block B, bolted di- 
rectly to the carriage of an old lathe. The cutter C is then 
held in the universal chuck, and a straight slot milled by 
feeding the cross-slide on to the cutter to the required dis- 
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tance. This operation is followed by inserting T-slotting cut- 
ter D in the chuck. This cutter mills the bottom of the slot 
to the proper size and shape. This method has the advantage 
of cheapness, as it requires only an old latheinstead of a first- 
class milling machine, and it certainly produces a very good 
job. 

The simple little contrivance shown in Figs. 4 and 5 helps to 
keep the floors beneath the lathes clear of oil and chips. Fig. 
4 shows the pan in position. In cleaning out the pan, it is. 
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Fig. 3. Using a Lathe for T-slotting 


simply unlatched at the front and allowed to drop, and the 
chips and oil are caught in a regular dirt pan, as shown in 
Hie eb: 

A little kink that often proves useful in shops where com- 
paratively little cutting-off is done, is the method of cut- 
ting-off short duplicate lengths of round stock on the lathe, 
as shown in Fig. 6. The solid chuck grips the work, while 
the other end is supported by the tail-center. The cutting-off, 
of course, is done with the usual cutting-off tool, and the dis- 
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Fig. 5. Removing the Chips and Oil 


tance the bar enters the chuck governs the length of the 
pieces. 

Valve-seats, a group of which is shown finished in Fig. 
7, present some unusually interesting machining methods. At 
A, Fig 7, is shown a rough casting from which the valve- 
seats are turned, and in Fig. 8, is shown a line-engraving of 
the valve-seat. It is important that these castings be in- 
ternally gripped and held central on the arbor by the three 
points M, shown in Fig. 8. For this purpose the special arbor 
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shown at B, Fig. 7, is employed. This special arbor consists 
of a steel core C, on which is slidably mounted a sleeve D, 
one end of which terminates in a tapered flange. At the 
opposite end of this core is permanently located a collar H 
in which three pins are equidistantly placed about the flange. 
These pins are so supported that when the sleeve D is moved 
toward the collar E#, the pins are forced outward due to the 
action of a taper bearing under the pins. 

In operation, the casting is slipped over the arbor, care 
being taken to locate the three internal spots M over the pins 
that extend from the arbor. Sleeve D is then inserted and 
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Fig. 6. Cutting-off Short Pieces of Stock 


nut G tightened. This operation forces the three pins to 
grip the casting internally, while the tapered flange on the 
sleeve centers the other end of the casting. In this position 
the outside of the casting is turned. Next, the casting is 
removed from this arbor, and one end is held in a chuck while 
the body of the valve-seat is supported by a steady-rest, thus 
leaving the interior clear for machining. After being rough- 
bored, reamer H is run through, after which the succeeding 
counterboring tools, J, J, and K are used. Hach of these tools 
is held in the tail-center of the lathe and each counterbores 
some particular part of the valve-seat. The interior of the 
valve-seat being thus finished, it is finally slipped on the ar- 
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self. To overcome this danger, the lathes in the apprentice 
department are fitted with faceplate guards, consisting of a 
piece of sheet metal bent into circular form and fastened to 
the edge of the faceplate with small screws. The guard (see 


Fig. 9) extends over the dog, and there is no possible chance 
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Fig. 8. Turbine Valve-seat Casting before Machining 


for any part of the workman’s sleeve or arm coming in con- 
tact with the dog. 

In connection with the pulley work there is a splining 
operation, which is interesting on account of the method by 
which the splining bars are made. The bar is mounted on 


Fig. 9. Guard for Faceplate and Dog when filing in the Lathe 


the table of a vertical milling machine, with one end slightly 
raised. The holes for the teeth are then milled to the sama 
depth, measured from the surface of the table. This, of 
course, results in each hole being slightly shallower than the 
preceding hole. As the teeth are made the same length, it 
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Fig. 7. Turbine Valve-seats and Tools for Machining. A Specimen of Apprentices’ Work 


bor ZL and the exterior of the work polished with emery cloth. 

Large numbers of cast-iron pulleys are turned in this 
department, this work being one of the first jobs that the 
prospective machinist receives. In finishing these pulleys 
considerable filing must be done, and with the ordinary face- 
plate and dog, there are plenty of chances for a novice to 
have his jumper-sleeve caught, with possible injury to him- 


will be readily seen that when soldered in place, they will 
project from the bar with regularly increasing amounts. 
Fig. 10 illustrates the way in which the apprentices are 
taught to run the various machines, the example illustrated 
being a grinding machine. The apprentice who is to learn 
to run the machine is instructed by an older apprentice who 
has already performed work on this machine in a satisfactory 
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manner. The younger apprentice operates the machine un- 
der the guidance of the more experienced boy, and the two 
work together until the younger apprentice is proficient in 
handling the work alone. This illustration shows the opera- 
tion of grinding shafts, of which a great many are used by 
the General Hlectric Co., in building small motors.. As soon 
as the younger boy becomes experienced in handling this 
machine, the older apprentice is taken off and started at 
work on.some other job, and, in due time, the younger boy 
proceeds to instruct a new recruit. All of this work, of 
course, is under the supervision of the foreman and his 
assistants. 

In Fig. 11, one apprentice is shown running the machine 


Fig. 10. How One Apprentice instructs Another to operate a 
Grinding Machine 


while the other, who is more experienced in the work, is 
measuring the finished motor shafts with micrometers. This 
work, being regular production work, is extremely good prac- 
tice for apprentices to work upon, as the limits of accuracy 
are held to within 0.0005 inch. The grinding machine here 
shown was built by apprentices. The illustration also shows 


Bigs Lis Grinding Small Motor Shafts, Grinding Machine made 
by Apprentices 


a simple type of homemade shop-stand, built up of iron plates 
and short lengths of pipe, the whole being held together by 
long bolts with nuts at the top. 

Fig. 138 shows an extremely convenient type of dog used 
for driving work on the grinding machine. The tail of the 
dog, which comes in contact with the driving pin, is hinged 
in the frame of the dog. The hinged end is made cam-shaped 
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so that the slightest pressure upon the tail causes the cam 
to grip the work, and as the pressure increases, the cam grips 
the work still harder. The eccentric is kept normally on the 
work by a spring A. This dog is the design of Mr. Tripp 
and is used exclusively for small grinding work in the ap- 
prentice department. 

In Fig. 12 is shown an interesting example of turning. The 
piece of work is a bronze oil deflector, approximately six 
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Fig. 12. Multiple-turning an Oil Deflector 


inches in diameter, made from large bronze tubing cut to 
lengths slightly longer than the finished pieces. It is neces- 
sary that the inside of this piece be perfectly smooth and 
accurately sized within 0.0005 inch. This sizing is done by 
forcing a perfectly smooth arbor through the hole after it 
has been brought approximately to the required internal 
diameter. This operation is practically a planishing opera- 
tion, in that it leaves the metal with a fine finish—far better 
than could be produced by reaming. Another important rea- 
son for using this method in preference to reaming, is the 
fact that reamers dull very quickly in cutting this hard 
bronze. 

The method of doing the lathe work on this piece is in- 
teresting, because it involves multiple-turning. After the 
interior of the piece has been finished, it is held upon an 
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Fig. 13.. Dog with Cam-grip; used in Driving Work for Grinding 


arbor and placed between the centers of the lathe. Tools 
A and B are used for facing the sides of the work, at the 
same time sizing the piece. These tools are, of course, oper- 
ated by running in the cross-feed of the carriage-slide. As 
soon as this operation has been completed, the cross-slide is 
withdrawn, bringing tools C and D into contact with the sur- 
face of the work. These tools each cut away certain parts 
of the metal, after which tool # is set to cut the grooved sec- 
tion near the center of the oil deflector. In this manner the 
pieces are finished very quickly and accurately. 

In Fig. 14 is shown an example that aptly illustrates the 
work of the apprentices in fixture making. The operation 
being done is that of milling a turbine detail, and not 
only is the work done by apprentices, but the fixture used 
has also been made by them. The method of doing this mill- 
ing, in common with many of the other jobs that have been 
previous'y described in this article, originated with Mr.. 
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Tripp, who is constantly working out new ideas to be carried 
out by the apprentices. Referring to the illustration, the work 
A is clamped on the faceplate B, of a fixture C. It is located 
at the bottom by set-screw D, and at the top by latch #, which 
engages in the longitudinal slot in the work. The seats for 
the work are V-blocks Ff. The faceplate B is removable from 
the body of the fixture; it is located accurately by two re- 
movable dowel pins G, and held in place by four swing-bolts H. 

It will be noticed that one section of the cut is slightly 
deeper than the other part, a condition that is met by using 
cutters of different diameters. As soon as one cut has been 
made in the work, the top half of the fixture is loosened and re- 
versed, and the second cut is made at the other end of the tur- 
bine part. While this cut is being taken, the apprentice clamps 
a new part in a duplicate faceplate, and at the completion of 
the cut, he simply removes the top half or faceplate of the 


Fig. 14. Fixture employed in milling Turbine Parts 


fixture, replacing it with the duplicate faceplate that has a new 
piece in it, and is ready for milling. In this manner the ma- 
chine is kept at work all the time. 

There are many other jobs done by the General Hlectric 
apprentices that are worthy of description. Screw-cutting 
bench lathes and other machines have been built complete in 
this department, and some unusually good punch and die 
work and general toolmaking has been done, but enough has 
been said to make it plain that the apprentices on this course 


get “real work” to do. 
* * * 


During the last thirty-six years the fire losses in the United 
States, according to an article by Mr. S. G. Koon in the En- 
gineering Record, have amounted to more than $5,000,000,000. 
This is more than seven per cent of the average estimated 
national wealth during this period. The fire loss per capita 
is considerably over two dollars a year, which is about six 
times the fire loss per capita in some of the leading Huropean 
countries. When it is known that over ninety-five per cent 
of all fires in buildings equipped with automatic sprinklers are 
either completely extinguished by the sprinklers or held in 
check so as to be easily handled by the firemen, it is evident 
that these enormous fire losses are not necessary. A depart- 
~ Iment store with a sprinkler system stopped the progress of the 
Baltimore fire. Hac the building in which this fire started 
been properly protected in this manner, there would have been 
no conflagration to stop. 
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DAD'S BOY 


By A. P. PRESS 


We had a new man come in lately. This is not, in itself, 
an unusual thing, for new men come in every day. In fact 
this one came in with a “bunch” of five; but he “stuck out” 
from the rest, although he did not put himself forward—-he 
just stuck out, anyway. He had on a blue woolen shirt, but 
it was clean; and he had blue eyes—and they were clean too: 
He did not have much of a kit—none of the boys do nowa- 
days. A kit is in the way on the bench if kept in a chest, 
and on the set-up job it is not needed anyhow; but what 
tools this new man had were first-class. 

He started in just the same as the rest of the men, and 
no favors were shown him, but one thing we noticed was 
that he “peeled off” before he started, the same as the 
molders do, and put on some rough clothes. 

The floor boss came along past the desk, that noon, just ag’ 
we were eating lunch, and said: 

“Say, but that new man is all right.’ (He didn’t say which 
new man, but we all knew who he meant.) “He showed me 
how to get the angle on that big brace without a protractor 
and it came out right, just as the drawing called for. You 
can’t get a protractor on it very well anyhow—there is no 
planed surface to work from.” 

“A good man, is he?” 

“He sure is,’ was the reply, and the matter was dropped. 

About a week after that we wanted a nice lathe job done. 
It was a kind of a government job. It happened this way. 
We broke down one of the big cranes, and it was due to 
carelessness, so we hated to ask the office for an order to 
fix it, as that would mean a lot of explanations as to how it 
was done. It only needed a new bushing with a taper hole 
in it to make it as good as new, so we asked the floor boss 
if he had a good lathe hand in the gang. 

“Sure and I do not think of one, sir; but wait a minute and 
Tll ask that new man and see what he knows.” 

Back he came in five minutes. ‘Yes, sir, the new man 
says he can do anything in the way of a lathe job; and that 
is not all—he has a pair of ‘mikes’ and a pair of vernier cali- 
pers in his coat pocket, both in little cases.” 

We got the use of a good lathe in the experimental room 
and sent the new man in there with a sketch showing what 
was wanted, and a solid casting to cut it from. Along in the 
afternoon he came lout with the job and fitted it into the 
crane—it was a fit, too—and went back to his floor work, and 
said nothing. 

A week after this the man on the big planer was taken 
sick, and word came from the planing job to ask if we had 
a man who could take his place for a week, as the planer 
had all it could do every hour of the day. We called in 
Mike, the floor boss, and put it up to him. 

“Sure, and that new man does have a machinery paper, 
and he is reading most every noon; I will ask him.’ Back 
he came and said, “Yes, he says he has run big planers and 
is not afraid to take hold of this one—in fact, he is very 
willing to do it.’ So on the planer he went and he made 
good, and stayed there until the regular man got back again; 
and then he went back to the floor. 

A month went by, and one morning we got a telephone 
message from Mike. “Sure,” said he, “and I was going up- 
stairs with a hod of coal, and I fell and hurted my ankle. 
The doctor says that it will be a week before I .can get in.” 
Well, we were stuck, for that meant that we either had to 
find a piece of stock on the floor that we could hammer a 
floor boss out of, or be boss ourselves. The new man was the 
first one that came into our mind, so we went gunning for 
him at once. 

“Did you ever handle any men?” 

“Yes, sir, on several jobs, sir,” was the reply. 

“How many?” 

“Oh, anywhere from five to fifty,’ was the quiet reply. 

“Can you take hold of this gang and run it until Mike 
gets back?” 

“T can try,” he answered. 

“Go ahead.” 
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And. “go ahead’ he-did; and although Mike’s one week 
with his injured leg, stretched out into three, things ran so 
smoothly that we should never have known he was out—as 
far as the’ work was concerned. Mike came back at last, and 
then our curiosity got the best of us, and we called the new 
man into the office. 

“See here, now, what are you doing here? You have been 
here four months and you have shown that you are an ex- 
pert lathe hand, a good planer hand, and also a good floor 
boss—and still you are working for a journeyman’s pay. We 
know drinking is not the trouble.” 

“Well, boss, you see it is like this: Dad is superinten- 
dent of the Smith Co. (naming one of the largest concerns 
in the country) and it has always been his brag that he was 
a self-made man and came up from the ranks. He said that 
any boy of his had got to do the same—and that is just what 
I am doing now. I started in three years ago in the lumber. 
mills of Vancouver, worked my way along to Seattle, put in 
a year in ’Frisco, and then worked my way through the 
gulf shops to New York. I put in nine months in a big 
garage there before I came here—and I would like to re- 
spectfully give you notice that I wish to leave next Satur- 


day night. I am going across to the old country for a year 
in France and on the Continent. Then I am going home to 
Dad.” 


Now, we have not the pleasure of the acquaintance of ‘‘Dad,” 
but we certainly have the highest respect for hhim and his 
method of bringing up the boy—and we should like to be in 
Dad’s shoes when the kid gets home. 


* 4% * 


TABLE OF ALLOWANCES AND LIMITS 


FOR DRIVING, PULLEY, RUNNING, SHRINK AND 
SLIDING FITS 


By H. M. NICHOLS* 


In manufacturing machinery where the parts must be inter- 
changeable, it is necessary to have some standard of allow- 
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8 inches for driving, pulley, running, shrink and sliding fits. 
The allowances are in all cases added to the even dimensions 
to determine the dimension that is put on the drawing for 
the mechanic to work to. The limits are given after the im- 
portant dimensions on the drawing, and all pieces must be 
made to the degree of accuracy called for by these limits; 
that is to say, if the limits for a particular piece are +0.001 
and —0.000, it must at least caliper to the size and must not 
be more than 0.001 inch over to pass the inspector. 

As an example, suppose we have a 3-inch shaft and a 
collar to be shrunk onto it. Referring to the accompanying 
table we find that there is no allowance for the bore, and 
consequently the dimensions for the bore of the collar would 


+0.000 
be written 3.000 ———. The allowance for the shaft is 
—0.0005 
0.003 inch, so that the dimensions for the shaft would be 
+0.0005 
written 3.003 —————. 
— 0.000 


It is customary to write dimensions that have to be ac- 
curate to the thousandth part of an inch in the form of a 
decimal, annexing ciphers in case a particular dimension 
happens to come out an even figure. All other dimensions 
are written in sixteenths or multiples of sixteenths. This 
enables the workman to pick out all dimensions requiring 
accurate work. The limits are usually given in small fig- 
ures immediately following the main dimensions and a little 
above the main dimensions. Some concerns have letters to 
represent their standard limits which they add to the general 
dimensions requiring limits. : ; 

[While the values given in the table for shrinkage and 
force fits are all right for average conditions, they cannot 
be used in all cases, the allowance to be made depending 
on the length of the work, diameter of the hub, character 
of the bore, and numerous other conditions. For a more 
extended treatment of the subject, reference should be made 
to the article on “Shrinkage and Force Fits in the Bradford 
Shops,” which appeared in the August, 1911, number of 


TABLE OF ALLOWANCES AND LIMITS 


Driving Fit Pulley Fit 


Running Fit 


Shrink Fit Sliding Fit 


Diameter | Bore, No 


in 
teehee Allowance 


Bore, No | Shaft, No 


Shaft Allowance) Allowance 


Bore 


Shaft, No 
Ajlow- 
ance 


Bore, No 
Allow- 
ance 


Shaft, No 


Allowance Shaft 


Bore 


Limits, | “eo 


Inches Inches 


Allow- 
ance, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


+0-00025 | +0.00025 


—0-000 
+0.0005 


—0 000 
+0.0005 


—0-000 


+0.000 


—0-00025 
+0-000 


—0.00025 
+0 000 


—0-00025 
+0-000 


—.0005 
+0-000 


—0.0005 


+0-00025 


—0.000 —0-000 
+0 0005 | +0-0005 


—0-000 


0-000 0-001 


0.000 


—0 000 
+-0.0005 


0.001 


0-0005 


—0-000 
+0-0005 


—0-.000 
+0-0005 


—0-000 
+0.0005 


0.001 
0.00075 0.0015 


0.001 0.0015 


0.0015 0.002 


0.0015 0.002 
0.00175 0.003 


0 00175 0.003 


0.002 0-004 


0.005 


ances and limits in order that parts made at different times 
will go together without fitting. The accompanying table 
gives the allowances and limits for sizes from zero up to 


* Address: Kenyon, R. I. 


Limits, 
Inches 


+0.000 


—0-00025 


Allow- 
ance, 
Inches 


Allow- 
ance, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


Limits, 
Inches 


+ 0.00025 


—0.000 
+0.0005 


—0.000 
+0.0005 


+0.000 


—0.00025 
+0.000 


+0-000 


—0-0005 
+0-000 


— 0.0005 
+0-000 


—0.0005 


+0.000 
—0.0005 


+0.000 


—0 000.5 
+0 000 


—0.0005 
+-0 000 


0.0005 “0.0005 


0.00075 0.0005 


—0.00025 


0.0015 0.00075 


—0.0005 
+0.000 


—0-.0005 


0.002 0.001 


0.0015 


0.002 


0.002 


0.0025 


0.003 


0.004 


MACHINERY, engineering edition, and also to the two articles 
by William Ledyard Cathcart, entitled “Shrinkage and Force 
Fits,’ in the April and May numbers of MacHINERY, en- 
gineering edition.—Epiror. ] 
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MAKING PISTON RINGS* 


By C. A. ROGERS} 


The subject of making piston rings has been discussed be- 
fore, but as this is an interesting problem in machine shop 
practice, the writer feels that there is still more to be said. 
A great many mechanics insist that piston rings must be 
ground, yet I have seen very few ground rings that were 
parallel sideways, and consequently they would not have a 
perfect bearing when placed in the cylinder. The piston ring, 
the manufacture of which is to be described in the following, 
is for a 4-inch cylinder and is shown in Fig. 1. Fig. 2 shows 


the casting from which the piston rings are made, while Fig. 3 


Fig. 1. Piston Ring for a 4-inch Cylinder 


is a fixture fitted to the lathe spindle for holding the casting 
shown in Fig. 2. 

The fixture shown in Fig. 3 consists of a casting A, fitted 
to the nose of the spindle and which is machined out on the 
front end to receive a block B. This block is counterbored to 
fit the external diameter of the casting shown in Fig. 2, the 
latter being reduced on one end to 4% inches. The casting is 
held in the block B by a binding screw which securely holds 
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Fig. 2. Casting from which the Piston Rings are cut 


the casting while it is being turned, bored, faced, and the 
rings cut off. The block B is provided with a pin C, which 
locates it in two positions so that the castings for the rings 
can be turned eccentric. The block when located in the 
desired position, is held by cap-screws as shown. 

The casting is turned, faced and cut up into rings by means 


TO SUIT LATHE SPINDLE |) 


SN 
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Fig. 3. Fixture for Holding Casting when turning, facing and 
cutting-off Piston Rings 


of tools held in the turret toolpost, shown in Fig. 4, which 
comprises three blocks of machine steel. The turning tool A 


*For additional information on this and kindred subjects, see 
“Automatic Piston Ring Peening Machine,” August, 1911; “Fixtures 
for Machining Eccentric Piston Rings,” April, 1910, and articles 
there referred to; “Turning Gas Engine Pistons in_a Turret Lathe,” 


April, 1910; “Making Accurate Automobile Engine Pistons,” January, 
1910; “Automobile Factory Practice,’ January, 1910, engineering 
edition; “Automobile Factory Practice,” October, 1909, and other 


articles there referred to. 
+ Address: 83d and Eastern Blv’d., Des Moines, Iowa. 
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is used for rough turning; tool B for finishing; C for cutting 
off; and # and F for side facing. The first operation after 
placing the casting in the fixture, Fig. 3, is to rough down the 
external diameter with the tool A, Fig. 4, at a feed of 1/16 inch 
per revolution, and a surface speed of 80 feet per minute, 
leaving 1/32 inch for the finishing tool B to remove. Finishing 


tool B is operated at the same speed as tool A, and finishes 
the casting to the required diameter. 

Cut-off tool © is then brought into position, and is used to 
face off the outer end of the casting. 


The carriage is then 


Machinery 
Fig. 4. Turret Tool-post for Holding Turning and Cutting-off Tools 


moved 5/16 + 0.020 inch, and the cut-off tool put in to within 
1/64 inch of cutting the ring off. The carriage is again moved 
5/16 + 0.020 ineh, and while the groove is being cut to form 
the second ring, the two side facing tools H and F face the first 
ring and cut it off. This order of operation is repeated until 
the casting is cut up into rings. 
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Fig. 5. Fixture used in Splitting Piston Rings 


After the rings are turned externally and cut off, they are 
taken to the milling machine and placed in the fixture shown 
in Fig. 5. This is a fixture for holding the rings while the slot 
is milled, a cutter 0.197 inch wide being used. The fixture is 
set off center, an amount equal to half the thickness of the 
cutter—0.0985—and all the rings are milled on one side. Then 
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Fig. 6. Fixture for Holding and Clamping Piston Rings when taking 
the Finishing Cut 


the piece A is slipped into position to fit the slot already cut, 
when the rings are milled on the other side. 

Following the milling of the rings they are taken back to 
the lathe and placed in the fixture shown in Fig. 6. This con- 
sists of a clamping sleeve which will hold as many rings as 
are cut off from the casting. To make the sleeve ready for hold- 
ing the rings, the set-screw A is backed out and the binding 
screws B tightened, so that the sleeve is cracked open at C; 
then the fixture is filled up with rings, leaving sufficient room 
for the washers D and the projection # on the fixture. The 
retaining sleeve holding the rings is now slipped over the stud 
G, the washer D put on and the nut tightened. The binding 
screws B are now loosened, and the set-screw A tightened 
slightly, when the sleeve can be easily removed. A center is 
provided in the end of stud @ so that it can be supported with 
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the tailstock center when taking the finishing cut. The finish- 
ing tool B shown in Fig. 4 is used for this last operation. 

.As the sleeve is bored the same size as the cylinder (plus 
1/32 inch to allow for turning), and as the rings are closed 
together when they are placed in it, they are thus turned when 
in their compressed condition so that they fit the cylinder of 
the engine snugly. The total time required to make these 
rings is five minutes each, and when made on a good engine 
lathe equipped with fixtures as illustrated, a very good job will 
be the result. 

Referring to Fig. 5, the strip B is used for pulling the rings 
from the fixture. They require no holding in this fixture, as 
the cutter should be fed down from the inside, and any tend- 
ency for the rings to fly up on the opposite side is easily over- 
come by holding them down by the fingers. If the rings were 
clamped down, the time required for clamping would be nearly 
as long as that required for milling. The strip G, Fig. 4, is 
set in a milled slot to prevent the cut-off and side facing tools 
from slipping back. The two side facing tools should be packed 
apart with tin foil so that they can be adjusted for wear, as 
the rings should be a very close fit in the grooves of the piston. 

* * * 


SPECIAL ACME-THREAD MACHINE TAPS 


By FRANK LANG* 


Having had considerable trouble in making machine taps 
with Acme threads due to the change of the lead in harden- 
ing, the writer designed the type of tap shown in Fig. 1. This 
tap has proved practical and has given very good results. An 
accurate thread is produced, there is less heating in tapping, 
and a greater number of pieces can be tapped in. the same 
time, with less chance of breakage. One tap, 115/16 inch in 
diameter with two threads per inch, left-hand, was used for 
tapping seventy-five pairs of Le Blond heavy-duty lathe half- 
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Fig. 1. Method of making Acme-thread Taps 

nuts, and not a scratch could be seen on the thread when 
the last pair was removed from the jig; the tap was ground 
twice. 

When making this tap a tool is first ground to a 52-degree 
angle, as indicated by the gage shown in Fig. 2. This tool 
is used for threading the first third or roughing part of the 
tap. The thickness of the tooth at the bottom of the thread 
in the tap is made 0.010 inch less than the figures given in a 
table of the standard Acme thread dimensions. The next third 
of the tap is made with a tool having a 15-degree angle, the 
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Fig. 2. Gage for Special Thread Tools, Shape of Tools, and End View 
of Fluted Taps 


flat at the top of the thread being made 0.010 inch smaller 
than the Acme standard. A small round on each corner of 
the tool is made as shown in Fig. 2. This is a good feature 
as it makes the tap less liable to break when straightened after 
hardening. The last third of the tap is made with a regular 
Acme thread, except that the thickness at the bottom of the 
tooth is 0.005 inch less than standard, in order to allow this 
amount to be removed by a hand tap. 

The diameter of the shank is made equal to the root diam- 


* Address: 129 N. 9th St., Covington, Ky. 
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eter, and its length depends on the length of the piece to be 
tapped. The square in this case is hardened and tempered, 
as this tap is driven by a tap socket having its square at the 
outer end, so that the shank has no bearing in the socket and 
the square does all the driving. A small round corner should 
be left between the sides of the square, as this strengthens 
the square. The tap shown in Fig. 1 is % inch in diameter 
with six left-hand Acme threads. The one-half of a thread 
shown at A should be ground off from each tap, as otherwise 
it may become distorted in hardening and mar the tapped’ 
pieces, and the trouble may never be located. In chasing the 
threads in the tap, a %-inch square piece of high-speed steel 
is used in an Armstrong toolholder when the space of the 
thread does not exceed the width of the tool. 

It may be of interest to some of the readers of MACHINERY 
to know that the hand taps made in our shop are not made 
exactly to the standard formula, but the outside diameter is 
made with the following allowances: 

Outside diameter, up to 1 inch diameter = nominal diameter 
+ 0.005 inch. 

Outside diameter, from 1 to 1% inch diameter = nominal 
diameter + 0.007 inch. 

Outside diameter, from 1% inch diameter and over =nom- 
inal diameter + 0.010 inch. 

The length of the flute is 214 inches in all cases. 
plies to hand taps only. 


This ap- 
* * * 


SHIFTER CAM MILLING ATTACHMENT 


The cams used on metal planers for shifting the belts re- 
quire to be accurately formed and smoothly finished. The 
accompanying illustration shows a simple milling attachment 


* 


used by the Cleveland Planer Works, Cleveland, Ohio, for mill- ~ 


ing out the slots. 

The attachment consists of an angle-plate A on which is 
mounted a master cam B pivoted in the center. The master 
cam is not mounted directly on the angle-plate, but on a hori- 
zontal piece OC which has a limited up-and-down motion. This 


> 


Belt Shifter Cam Milling Attachment 


piece is held in a horizontal position by two short coil 
springs, D and D,, oppositely placed. 

The cam to be milled is mounted on the master cam-plate, 
as shown at # in the illustration, and an end milling cutter 


having a shank that closely fits the slot in the cam-plate is 


placed in the spindle. The slot is milled with a horizontal 
feed of the machine until the curve is reached, when its 
feed is thrown out. The cam-plate is then rotated by hand 
by means of the screw and handle F, shown at the right. When 
the curve has been traversed, the horizontal feed is again 
thrown in and the cutter traversed ‘to the end of the slot. 

This simple attachment is found valuable. it insures ac- 
curacy of the slots, interchangeability, and saves the time of 
a first-class mechanic filing out the slots by hand. A boy runs 
the machine carrying the attachment successfully, and pro- 
duces work superior to that turned out by a mechanic at 
the vise. 
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NOVEL USE OF RETOUCHED MACHINERY 
PHOTOGRAPHS 


Manufacturers that issue illustrated catalogues and circulars 
accumulate retouched photographs and wash drawings that 
represent many dollars’ investment. They are usually kept care- 
fully stored away where no one sees them except when they 
are resurrected for use in making new illustrations. That ma- 
chinery photographs and drawings can be put to other good 
use is shown in the illustration which shows how the Kearney 
& Trecker Co., Milwaukee, Wiis., utilizes the retouched photo- 
graphs of its “Milwaukee” milling machines and details of 
the same. The photographs, large and small, are mounted 
under mats and glass in oak panels on the four walls of the 
the president’s and secretary’s office. In this form the photo- 
graphs make an effective and pleasing ornament to the office. 
The large photographs show details of the machines advan- 
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TAPS AND TAPPING*t 


The average user of machine screws and bolts may hear little 
about the theories and other details relating to tap- and die- 
making, but he must be interested, nevertheless, in being able 
to buy or make screws and bolts which can be depended upon 
to fit the tapped holes in the product he is making. There 
must always be a difference in dimensions of the screws and 
the tapped holes in order to make up for unavoidable imper- 
fections in manufacture and for wear of the taps, and also 
to allow sufficient freedom of fit. .The difference, however, 
should be confined to such limits that the smallest permissible 
diameter for the tap should be but slightly larger than the 
largest permissible diameter of the screw. If the limits are 
too large, a screw which happens to be used in a hole tapped 
by a maximum size tap would be too loose; again, if the limits 
are too small, interchangeability when assembling would be 


Novel Use of Retouched Machinery Photographs in Kearney & Trecker Co.’s Office 


tageously, and can be studied more easily than if they were 
loose or in an ordinary portfolio, and the color effects make 
them more attractive than ordinary catalogue illustrations. 

The frames of the panels are of oak, the same as the desks 
and furniture. Each top and bottom strip of the sections is 
in one piece and is screwed to the wall, as are the vertical 
division strips between them. The panes of glass are inde- 
pendently mounted so that changes can be made in any section 
Without disturbing the others. Ordinary picture mats are used 
with holes cut through of the size of the photograph that is 
to be shown. Back of the mats and photographs is placed a 
layer of ordinary corrugated backing which holds the glass 
against the molding. 

The arrangement of the panels and pictures extends all the 
way around the office with breaks for doors and windows only, 
and the whole makes a most effective feature, which in this 
case partially solves the problem of properly taking care of 
retouched photographs and using them to good advantage. 


impossible, and the taps would not allow a reasonable amount 
of wear. 

The two most vital factors are the size and the lead. In 
order to talk intelligently about the size, we must understand 
how a tap is measured. The fit of any screw should be on 
the sides of the angle of the thread, as the outside and root 
diameter have comparatively little to do with the actual fit. 
Unless the angle and the lead of the threads are the same in 
both screw and tapped hole, and the diameters measured across 
the angle of the threads are relatively right, a proper fit cannot 
be obtained. 

iS es shown the effect of having nuts and screws of 


* Abstract of a paper by Mr. F. O. Wells, read before the Ameri- 
can Society of Mechanical Engineers, March 12, 1912. 

+ See also the following articles on this and kindred subjects pre- 
viously published in MACHINERY. ‘“Hook-fluted Taps,” October, 1911; 
“Taps and Tapping,’ June, 1911, and the articles there referred to; 
“Rules for Threading Square Thread Taps ” and “Making Hand Taps 
in Sets,” May 1911, engineering edition; ‘‘Rapid Nut Tapping.” April, 
aS ee 8 “Dimensions of Bit-brace Taps,’ March, 1909 ; “Power Re- 
quired for Tapping,’ June, 1909; ‘‘Power Tapping,” February, 1909. 
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different angles of threads fitted together. In this case the 
screw is shown with a more obtuse angle than the nut, and 
the bearing between them will be on the sharp, fragile apexes 
of the teeth. The necessity of measuring correctly in the angle 
of the thread has led to the adoption of the term “pitch diam- 
eter” for screw threads, the same as for gears. In Fig. 2 is 
shown a micrometer for measuring the pitch or angle diam- 
eter. The merit of this tool is-that it is not rendered iinaccu- 
rate by the helix angle of the thread. It will, therefore, 
measure the finest lead as well as the coarsest within its 
range. 

Fig. 8 shows how variation in the lead will affect the fit 
between the screw and the nut. The angle in this case is 
assumed to be correct, but the nut has been tapped with a 
tap having a long or stretched lead, with the result that at 
the base there will be a bearing on two threads only, as indi- 
cated at A, B, C and D. This is not an unusual condition, and 
explains why a nut tapped with a large enough tap will often 
start freely on a screw, turn a few turns and then bind. This 
also places all the strain on one tooth at a time, making it 
possible, with a sufficient longitudinal strain, to strip one tooth 
after another with a shearing action. 

The difficulties due to variations in the sizes of screws and 
taps are well known to those who have to use them. For this 
reason many are using limit gages which are made especially 


to measure the screw diameters across the angle, and thus in-_ 


sure uniformity, within working limits, of the screws to be 


Fig. 1. 


Effect of Difference in Thread Angle of Nuts and Screws 


used. Figs. 4 and 5 show one of these gages in use. The screw 
being measured has.just passed the “go” or maximum limit in 
Fig. 4 and with the same movement of the hand is carried 
down to the “not go” or minimum limit, as indicated in Fig. 
5. The rapidity and accuracy of this method of gaging is 
apparent. An inspector can pass on seven hundred and fifty 
14-inch taps per hour, both as regards angle and outside diam- 
eter, using, of course, two limit gages of this style. For or- 
dinary screw work requiring less accuracy, he could pass on 
even a greater number. 

As regards the lead of taps, it must be remembered that 
all steel will change somewhat in length in hardening; hence 
the lead of taps will vary somewhat from the standard. If 
in addition to this the hardened tap is warped on the threaded 
end, the condition of the tapped hole will be as indicated 
in Fig. 6. 

We have now seen the effects that errors in lead, angle, 
angle diameter and warping in hardening will have on the 
taps. Add to this the effect of usage, reducing the size of the 
tap by wear, and then add the commercial variation in the 
lead, angle and diameter in screws and bolts, and it will be 
readily seen that under the best possible conditions, there will 
be a multiplicity of minute errors that must be taken care of 
by an allowance between the minimum limit of the tap and 
the maximum limit of the screw. There must also be a 
maximum limit for the tap and minimum limit for the screw 
in order to prevent too much looseness in the fit of the threads. 
There is at the present time a great diversity of opinion among 
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tap and die makers, as well as among screw makers in gen- 
eral, as to what these allowances should be for the regular 
U. S. standard sizes, and hence the buyer “of taps and screws 
is working under a serious difficulty in his efforts to obtain 
proper fits and interchangeable work. The standard adopted 
by the American Society of Mechanical Engineers for machine 
screws has been of great value, but the question of limits 
for the larger sizes of screw threads is still unsettled. 

When a tap breaks or anything goes wrong in connection 
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Fig. 2. Device for Measuring Angle Diameter, and Enlarged View 
showing its Application . 


with its work, it is probably the most natural thing in the 
world to blame the tap maker. In many cases, however, the 
trouble is due entirely to the condition under which the tap is 
working. In order to determine some of the practical questions 
in this connection, such as the proper sizes of tap drills, the 
best lubricants, the correct cutting angles and shapes of the 
flutes, the right number of threads among which the cutting 
should be distributed, the best method of hardening to increase 
the life and strength of the taps and to prevent undue distor- 
tion and shrinkage, the proper way to grind cutting edges, etc., 
the Wells Bros. Co., of Greenfield, Mass., built special testing 
machines showing the power required to drive any tap. A 
record of the cutting action was taken on indicator cards or 
charts. es 
Tap manufacturers often find that users of taps actually 
punch or drill the holes to be tapped of a smaller diameter 
than the root diameter of the thread, so that the end of the 
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Fig. 3. Effect of Difference in Lead of Screw and Nut 


tap must act as a reamer before the thread can be cut. In Fig. 
7 are shown sections of such nuts through which taps have 
In this case the tap becomes a taper reamer, reaming 
a tapering entrance to the hole, as shown in the nuts at the 
top. Frequently the tap will refuse to ‘catch the thread” 
at all and will ream clear through the nut. Should-the thread 
happen to ‘catch’ after reaming part "way, ‘however, a 
short, weak thread results, as indicated by the two nuts at 
the right in the lower part of-the illustration. This condition 
evidently requires considerable power, and explains why taps 
frequently break as soon as they begin to cut. When it is 
remembered that generally not more than 80 per cent of the 
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standard thread depth is necessary in ordinary manufacturing 
work, and that ix» many cases not more than 50 per cent is 
required, it is apparent how useless it is to have the holes too 
small, and, in most cases, to even attempt to secure a full 
thread. ; 

Tap drill sizes for machine screws, in particular, should be 
varied according to the material to be tapped and the depth 
of the tapped hole. In general, for holes where the screws 
enter more than one and one-half times the diameter, one- 
half of the full thread is usually sufficient. Soft, tough mate- 
rials, such as copper, Norway iron, drawn aluminum, etc., 
should have a larger hole for the tap than the hard, crystalline 
materials, such as cast metals. The reason for this is that 
otherwise the taps of the threads of the softer materials will 


Figs. 4 and 5. Limit Gage for Screw-thread Diameters, and its Use 


be torn off, thus actually decreasing the effective depth of the 
thread of the tapped hole as compared to what it would be 
had the hole originally been drilled larger. On the other hand, 
if the hole is originally drilled large, the tap will, when cut- 
ting tenacious materials, especially after the keen edge has 
been slightly dulled by use, reduce the size of the hole by 
drawing the metal at the top of the thread, thereby increasing 
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Fig. 6. Thread resulting from Tapping with a Warped Tap 


the depth of the threads. It should also be remembered that 
it is impracticable to tap a hole with the basic root diameter 
size, unless serial taps or taps with long steps are used, so 
as to divide the work into a series of successive operations. 
The size of the hole also affects very materially the power 
required for tapping. This is particularly important in machine 
tapping. The power is also affected by the kind of lubricant 


Fig. 7. Nuts, having too Small Tap Holes, reamed by End of Tap 


used, by the condition of the tap as regards being sharp or 
dull, by the shape of the cutting edges and their effect on the 
shape of the chip, and by the shape of the flutes. In Fig. 8 
are shown three taps with different kinds of flutes. The tap 
in the middle (having what is called a “hook” flute) produces 
a long, curling chip which in a deep hole will have sufficient 
length to curl up tightly, jam the tap and cause it to break 
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off if there is sufficient driving power. The chips from this 
tap are shown in Fig. 9. In Fig. 10 are shown two nuts in 
which these long curled chips have rolled up and broken the 
tap. The end of the broken tap is also shown. 

The tap shown to the right in Fig. 8 does not cut properly, 
but pushes the metal ahead of it, often accumulating so much 
compressed metal as to resist further compression, which 


Fig. 8. Taps with Different Flutes having Different Cutting Action 


causes the tap to break. This tap broke while tapping cold 
punched nuts, twisting off near the shank at a strain of 1100 
inch-pounds. The work was divided between 48 cutting teeth. 
The chips made by this tap are shown in Fig. 12. They are 
compressed in character and show by their appearance the 
relatively large amount of power required for tapping. In 
Fig. 13 are shown sections of four nuts tapped with the type 
of taps mentioned, and which (broke while being tapped. 


Fig. 9. Chips produced by Tap B, Fig. 8 


The compressed mass of metal still adhering to the thread 
should be noted. 

The tap shown to the left in Fig. 8 is properly made. It 
produces a slightly curling chip, which breaks up into short 
lengths and easily slides out through the flutes. This tap 
requires only about one-third of the power of the tap to the 
right. The chips cut by this tap are shown in Fig. 14. Fig. 11 
shows a section of a nut in which this last style of tap was 


Fig. 10. Nut tapped by Tap B, Fig. 8, and Fig. at. 


Part of Broken Tap 


Nut tapped by 
Tap A, Fig. 8 


started, and the nut was then cut open to snow the action of 
the chip. The smooth thread and the clean, short chips just 
at the point of breaking should be noted. 

As almost all machine tapping is in through-holas, and bot- 
toming taps are seldom used, experiments have ‘een made 
to determine the effects of sharpening or grinding the taps 
back from the end for a varying number of threats, so as to 
ascertain the effect of dividing the-work betwecn a greater 
or smaller number of cutting teeth. By repeated tests and 
careful records it has been found that it requires approximately 
25 per cent more power to drive a tap which has been ground 
back only four threads (which in a four-fluted tap divides the 
work between 16 teeth) than for one which has been ground 
back six threads (thus having 24 cutting teeth); the latter 
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tap produced a much smoother thread and cut more closely did not cut as smoothly nor as easily. Table II shows the 
to size. effects of variations in the tap drill sizes as‘well as the effect 
Chattering in tapping is often due to burrs thrown up on _ of different lubricants. In this chart, which is the final result 
the cutting edges of the tap during its manufacture, and it of a long series of tests, it is assumed, for comparative pur- 
poses, that the breaking strength is 
100, and the strain produced by tap- 
ping ‘holes under different conditions 
is given as a percentage of this. The 
Wraterial pe ae 5 | ———-—- power required to break a prope 
| 3 9 evi | 32 | 12 | made 4%-inch, 13 threads per inch, U. 

i eal S. S. tap, is approximately 1000 inch- 


TABLE I. POWER IN INCH-POUNDS, REQUIRED FOR TAPPING VARIOUS MATERIALS 
Taps, % inch, U. S. S. Tap drill hole, 0 420 inch. Depth of tapped hole, 4% inch 


Test Numbers of Taps 


| 60. 65 70 60. 90 60 60. 60. 60. fal pounds; thence by multiplying the per- 

| eal 60 65 80 60 95 62 60 60 62 65 65 | centage given in the table by 10, the 

Eye ) 242 250 280 240 280 250 875 210 270 260270 260 actual average Dower requ = 

Crucible tool steel..tars-........- 225 265 268 250 230 260 235 380 205 280 275 260 260 pounds, may be obtained. The test 

| | 5, 

148 158 168 170 155 150 150 340 165 195 165 175 148 pieces were common hexagon cold 

Cold punched hexagon steel nuts. .' (39 139 175 190 160 180 182 360 140 160 225 200 180 punched nuts, accurately reamed to 

peat eae 140 150 165 188 178 180 155 250 140 240 235 168 225 the respective sizes of ‘holes, the taps 

Gay teeta ahh Lee 160 170 185 165 210.268 170 480 155 190 200 160 205 being regular taps taken from the 
210 175 250 200 230 240 170 388 160 200 220 222 265. stock-room. 

Drawn Hexagon ahosphoxeronzeaeo0e00 300 250 200 250 182 820 190 330 210 245 205, The points brought out by this 

series of tests were: 
is very necessary that the taps be free from burrs. Consid- 1.—The lubricants used, up to a certain point, have the 


‘ ‘ Z ae Bae _ same effect on the power required for cutting as if more or 
erable attention should be paid to this point in order to pro less metal were to be removed; for instance = tolaneaenmm 
duce good taps. half inch nut. having a hole of 0.425 inch diameter, using 
machine oil instead of sperm oil, 
would have practically the same effect 
By multiplying the percentages given by 10, the actual average power required for tapping in on the power required as if the diam- 

inch-pounds, may be obtained. eter of the hole to be tapped were re- 
duced 25 per cent of the total depth 


TABLE Il. EFFECT OF VARIOUS LUBRICANTS AND DIFFERENT DIAMETERS OF TAP DRILL HOLE 


| Graphite, | Ave 


Animal | | 10per | Cataract | Mineral None ; of the thread. It will be seen 1n the 
Paes: eerie Sperm J Pcent, 15 Soap Lard (Tapping | Machine | table that the power is approximately 
Oil o Tallow, 90Compound) Oil = Dry) Be doubled in both cases. When chang- 
| | [Leeito | ing from sperm oil, the increase is 
a Se te ae ee ein) Gee CEeSy from 16.5 per cent to 34.2 per cent 
e& | Power required*...| 15.9 | 16.5 | 16.9 18.9 19.9 29.9 384.2 | while when changing from 0.425 inch 
dak | | | | | to 0.400 inch tap drill the increase is 
RCS Breakagesintestst.. None | None | None | None | None | 14 | 15 from 16.5 per cent to 35.5. per cent. 
eS | | | 2.—Animal lard oil, sperm oil, and 
S £ Quality of thread. .| Smooth Smooth Smooth Smooth Smooth) Rough Torn | graphite and tallow mixture are the 
= | | | best lubricants of those tested. 
a Ps Toa a as cer rete yee |) 3.—A good soap compound is better 
&. 3 | Powetrequired* i: 3) Si) .minaees anlieree 25.1 36.5 | 60.2 | 62.5 | than mineral lard oil for tapping. 
de | | | | 4——Machine oil is a detriment in- 
S38 | Breakagesintests}., .... None woes None | None a als stead of an advantage. Taps cut bet- 
AFL | | | Badl ter dry than with this lubricant. 
S 8 Quality of thread..) .... Smooth) .... jSmooth Smooth, Rough | tage 5.—The breakage of taps is greatly 
= hints. | | reduced by the using rae 
eae re lubricant. Taps should never be used 
8 3 Power required*. 7) ii.ec0 | SoD aD meee eee nn a OED 71.8 | 100 without a lubricant when tapping 
eg | | | | | | steel. ; 
Crs Breakages in testst.| .... | None | .... slight | None} 66 | | 100 6.—The diameter of the tap drill 
ate | ightly i Torn, | Torn, } Dole should not be smaller than is ab- 
Si Po ouatity efthren eee res ‘Rough, beens, partly | Chips solutely necessary to give the required 
mS | | torn aps torn stripped wedged strength. If for any particular pur- 


| torn pose the full depth of the thread is 
required, it would be advisable from 


a tapping standpoint to gain strength 
The power required for tapping different materials is shown PY pee eee larger size acca instead. : . ive 
in Table I. This table gives the results found from tapping five fie OF Any Teason Wt) 1s MOCesnaLy Ve ee 


5 : ; : full depth, serial taps should be used, with the best lubricant 
different materials with fourteen different taps. The maximum  gptainable. 


* In per cent of breaking strength of tap. + In per cent. 


Fig. 13. Nuts tapped by Tap C, Fig. 8 
Fig. 12. Chips produced by Tap C, Fig. 8 ; 


Ane : : *8.—Every decrease of even one-thousandth inch in the diam- 
and minimum power required by each tap when tapping con- eter of the tap drill hole materially increases the power re- 


secutive test pieces is given in inch-pounds. The taps Nos. quired for tapping and also the percentage of broken taps. 
6 and 8 had a slightly poorer form of flute than the rest and Referring to the sperm oil column in Table II, it will be 
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seen that the decrease of 0.015 inch in diameter from 0.425 to 
0.410 inch, required only 6.5 per cent additional power, or 65 
additional inch-pounds. This is an average of a little over 
4 inch-pounds per 0.001 inch. A decrease in the tap-hole size 
of 0.010 inch, from 0.410 to 0.400 inch, required 125 additional 
inch-pounds of power, or an average of 12.5 inch-pounds per 
each thousandth inch. 


Discussion of the Paper 

In the discussion that followed the reading of the paper 
abstracted in the foregoing, several interesting points relating 
to the inspection and use of taps were brought out. Mr. A. A. 
Fuller spoke of the relation between errors in lead and angle 
diameter, and presented diagrams showing how limits can be 
established that take into account the combined effect of these 
errors. The principle involved was the same as that explained 
in Macuinery, July, 1907, in an article entitled: “Remarks on 
the Making of Hand Taps,” but Mr. Fuller’s method was a 
refinement of this, and the definite limits established were 
indicated. It was pointed out that the shorter the hole, the 
greater could be the allowable error in the lead; but as it is 
more difficult to tap a long hole with a minimum error than 
a short hole, it is best, in practice, to adhere fo an allowable 
error per inch in the lead and to compensate for that error 
by varying the angle diameter. The increase in diameter, for 
one inch depth of hole and 60-degree thread, should equal the 
error in lead divided by 0.58. If the depth of the hole is 
less or more than one inch, it is only necessary to correct the 


Fig. 14. Chips Produced by Tap A, Fig. 8 


diameter in proportion. The error in lead, however, is more 
objectionable than the error in angle diameter, on account of 
the lack of bearing which the former produces. 

Mr. L. D. Burlingame presented a paper the object of which 
was to arouse the engineering societies and the manufac- 
turers to the needs for a fine screw thread standard with 
U. S. S. threads, similar to that adopted by the Engineering 
Standards Committee of Great Britain, for Whitworth screw 
threads. (See MAcHINERY, October, 1906, “British Standard 
Fine Screw Thread.) A comparative table of different screw 
thread standards was also presented. Mr. George W. Adams 
called attention to the need of education among foremen and 
machinists relative to the measuring of screw and tap threads. 
He thought that the tap manufacturers could do a great deal 
in this respect by giving a greater amount of useful informa- 
tion in their catalogues, and he said that he believed that they 
would find it to their own advantage to do so, as it would 
lessen the number of complaints of their products, many of 
which are due simply to ignorance on the part of the user. 

Mr. C. B. Russell stated that in order to determine the prog- 
ress of the adoption of the U. S. standard thread as compared 
with the sharp V-thread, he had looked up the sales of the 
Wiley & Russell Mfg. Co., Greenfield, Mass., and had found 
that 93 per cent of all tapper taps sold were of U. S. standard, 
as compared with 7 per cent of the V-form. Of hand taps, 
however, 50 per cent are still of the V-form. 

With respect to lubrication, Mr. J. EK. Winter mentioned that 
in threading steel pipe, cottonseed oil gives even better results 
than lard oil. The only objection to this oil is that it tends to 
“zum up” the machines, but it can easily be cleaned off by 
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kerosene oil. Cottonseed oil is much cheaper than lard- oil. 
Mr. G. Pickop mentioned that grape-seed oil has about the same 
efficiency as lard oil, and is extensively used as a threading 
lubricant. 

Mr. F. O. Wells stated that when new an ordinary commer- 
cial tap has an average factor of safety of 2. He also called 
attention to the influence of lubrication on the size of the hole 
tapped or screw cut. If a screw is cut with a die using lard 
oil as a lubricant, the size sometimes will be from 0.007 to 0.008 
inch smaller than when a soap compound is used as the lubri- 


cant. 
* * * 


DON’TS FOR GEAR-HOBBERS 


By A. E. BOWYER-LOWE* 


Don’t forget to keep your hobs sharp. 

Don’t forget to put the key in the hob. 

Don’t forget to put the covers on the gears. 

Don’t start the cut before the pump is working. 

Don’t expect a fine finish if you crowd the feed. 

Don’t mesh the dividing or feed gears in too tightly. 

Don’t forget to give the table-driving worm plenty of oil. 

Don’t forget to pack up the blank on as large a diameter as 
possible. 

Don’t bush a large gear to fit a small mandrel; make a large 
mandrel, 


Don’t forget to see that the blank runs true before you start 
cutting, 

Don’t try to cut a spiral gear without first keying the job 
to the mandrel. 

Don’t forget to pull the machine around by hand before 
starting a new job. 

Don’t take the numbers stamped on the change gears for 
granted; count the teeth. 

Don’t try to hob a wormwheel, without first clamping the 
hob carriage to the column. 

Don’t forget to look now and again at the wire rope hold- 
ing the hob carriage: balance weight. 

Don’t omit to center a tooth of the hob; it doesn’t take long, 
and if it does no good it certainly does no harm. 

Don’t try to hob steep angle spirals without knocking off 
the partial teeth at the leading end of the hob. 

Don’t forget to use both ends of the hob, in addition to the 
center; it saves a lot of grinding, and the hobs last longer. 

Don’t set the feed knock-off when hobbing spiral gears, with- 
out being at hand to stop the machine as soon as it operates. 
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As an example of the effect upon production, and the conse- 
quent financial results, of the use of automatic machinery, 
under efficient management, I cannot refrain from mentioning 
the Singer Sewing Machine Co., where I have reason to believe 
that the application of automatic machinery has reached one 
of. the highest marks in this country. It is a recognized fact 
that automatic machinery, under efficient management, has 
been the chief cause of the tremendous financial success of 
this company. The original investment of this company was 
only $600,000. It has declared a stock dividend of $75,000,000. 
It has paid $440,000,000 in dividends to its stockholders, and 
is now paying 12 per cent dividends on a capitalization of 
$100,000,000. The figures are those of Mr. Robert Hearne 
in a statement before the Senate finance committee on the 
Underwood steel bill at a hearing in Washington a couple of 
weeks ago. Mr. Hearne also claimed in this connection that 
in spite of the fact that labor is about 40 per cent cheaper 
in Europe than in the United States, sewing machines can 
be and are manufactured cheaper in the United States than 
abroad, a fact which can be attributed largely to the use of 
automatic machinery, superiority of American workmanship 
and that American labor is more experienced and better 
equipped. As a proof of his statement, he pointed to the 
fact that the United States exports annually $9,000,000 worth 
of sewing machines, meeting foreign competition in its home 
markets—F'rom an address by A. L. Valentine on “Comparison 
Between Industrial Conditions in the United States and Eu- 
rope,” before the American Society of Swedish Engineers. 


* Address: Veloce, Norton Way, Letchworth, Herts, England. 
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THE CARE AND REPAIR OF HYDRAULIC 
JACKS* 
By ARTHUR J. HUMPHREY} 


Many mechanics who use hydraulic jacks are unfamiliar 
with their construction and the methods employed in the re- 
pairing of them. Hydraulic jacks are manufactured in a va- 
riety of types and sizes, but they are all fundamentally of the 
same construction. For the purpose of illustration in this ar- 
ticle, I have selected a vertical single inside pumping type of 
jack. More recent types of jacks are on the market, some havy- 
ing double pumps for light or heavy duty, but there are prob- 
ably in use to-day more jacks of the type chosen than of any 
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Fig. 1. Elevation of a Vertical Single Inside Pumping Type of Jack 


other, and as the principle upon which all types of jacks work 
is the same, the following description will apply generally. 

In the type of hydraulic jack illustrated in Fig. 1, the head 
and interior tube or ram form a reservoir in which the liquid 
flows to the pump. From the pump the liquid is forced by the 
downward stroke of the piston past the lower valve into the 
cylinder, and as the latter is closed at the bottom, the ram 
rises to allow space for the liquid. When lowering, the lower 
valve A, Fig. 2, is pressed from its seat by the end of the piston 
rod, and the liquid returns to the upper part of the jack by 
passing around the piston through small port-holes B. 

To illustrate the proper procedure to follow in repairing a 
hydraulic jack, suppose that a jack has been reported as fail- 
ing to work. Now the jack may fail in a number of ways and 
from various reasons, and the nature of the failure may in- 
dicate the location of the trouble and how to remedy it. For 
instance, there may not be any liquid in the jack, in which 
case the jack will certainly not work. To remedy this, it is 
only necessary to fill the jack with liquid, provided it has not 
been emptied long enough to dry out the leather packing on 


* For additional information on hydraulic jacks and kindred sub- 
jects, see the following articles previously published in MACHINERY: 
“Dudgeon ‘Universal’ Hydraulic Jack,” March, 1910; ‘‘Notes on the 
Manufacture of Hydraulic Machinery Gathered in the Shops of the 
Watson-Stillman Co.,’”’ October, 1899. 

7 Address: 144 Teller Ave., Grand Junction, Colo. 
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piston and ram. If the jack raises the load, but will not lower 
it, the bottom valve A is probably too short, so that the piston 
when clear down will not force the valve from its seat. To 
remedy this a longer valve is inserted, or if there is no valve 
available and it is necessary to use the jack before one can be 
secured, a small amount of solder may be dropped on the end 
of the valve to lengthen it. However, this is not recommended, 
and should only be used as a makeshift. 

If the jack lifts, but will not hold a load, it is evident that 


the liquid, after being forced into the cylinder, must be leaking ~ 


out again. By observing the jack while under pressure, and 
noting whether the liquid leaks around the bottom or over the 
top of cylinder G, we can determine which particular packing 
leather needs renewing. If no leak appears at these points, 
the liquid must be slowly leaking to the top of the jack through 
the ram valve A, piston valve C or around the piston packing 
D. : 

The valve seats and piston packing if only slightly cut will 
allow a light load to be raised quickly, but as the liquid leaks 
put the ram will slowly drop down again. Of course, if the 
seats are cut considerably, the jacks will not raise or lower 
at all. It is sometimes found that pieces of grit or dirt lodge 
on the valve seats, or the valves stick to their seats and prevent 
the jack from working. By giving the jack lever a firm quick 
jerk wp and down, the dirt may be dislodged and the valve 
released. If when pumping or under pressure the lever rises 


Machinery 


Fig. 2. View of the Principal Working Parts of the Jack shown in Fig. 1 


when the hand is removed, there is something under the ram 
valve A, or the seat is cut so that the liquid returning through 
the pump plug H communicates pressure to the piston, rais- 
ing it to the top of its stroke. Probably the most common 
jack failure is that of not raising the load due to leakage in 
the valvcs or looseness in the pump packing. Assuming thet 
such is the case and that it is necessary to overhaul the jack, 
proceed as follows: 
Referring to Fig. 1, remove the ram F from the cylinder G 
by pumping it up as far as possible and lifting it out of the 
cylinder. 
permit this, the ram may be entirely removed by driving a 
wooden plug into the small vent hole H in the side of the 


If the ram is too heavy, or the.packing too tight to 
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cylinder. This vent hole limits the travel of the ram, so that 
when it is plugged and sufficient water is poured into the res- 
ervoir to entirely fill the cylinder, the ram can be ‘removed. 
If it should so happen that the ram cannot be pumped out, it 
may be necessary to pull it out with a crane, or force it out 
with a long lever. The jack lever should be pressed down be- 
fore attempting to do this. 

Let the liquid stay in the jack cylinder for the present, and 
grip the ram in a vise, taking care not to mar it. Unscrew 
' the nut J (see Fig. 2) with a spanner fitting in the holes J 
‘and remove the ring K and the ram packing L. Now unscrew 
from the ram the pump plug #H, and the head M, Fig. 1. The 
pump piston N may now be withdrawn from the pump cylinder 
O. If it is desired to inspect the socket packing, this may be 
done.by loosening the set-screw and withdrawing the socket P 
from the arm Q. To renew the packing, cut a washer from 
sole leather, making the inside of the diameter slightly smaller 
than the socket, and the outside diameter the same as the re- 
cess. After inserting the new packing washer, remove all 
small pieces of leather which have been cut off from the 
washer, then drive the socket in place again through the ram 
and tighten the set-screw. 

To examine the pump cylinder O to see if it is cut, drive it 
out with a wooden plug. If the cylinder is badly worn it 
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Fig. 3. Repair Report Nameplate fastened on Each Jack in Use 


should be trued by reaming. Then force the cylinder over the 
piston and note if the piston packing is a tight fit in the cylin- 
der. Sometimes it will be found that the piston packing is 
tight at the ends of the cylinder but quite loose in the middle, 
indicating that the cylinder has become worn where most of 
the travel is. If this is found to be the case, it is necessary 
to ream the cylinder and straighten it up, removing as little 
material as possible and using oil as a lubricant. After en- 
larging the cylinder, the piston packing must be renewed. To 
do this remove the brass valve bonnet R, piston packing ring S, 
piston packing D and valve C. Now insert a new packing 
leather washer on the piston, then a cup packing leather, with 
the cupped side facing bottom of jack; then screw up piston 
packing ring fairly tight, and fit the packing in the cylinder 
with a clean file. 

Proceeding with the inspection, examine the valve C and its 
seat; the latter will usually be found to be all right, but if the 
seat is deeply cut, it should be “reset,” with a set having an 
included angle the same as that on the valve. If the valve is 
much worn a new one should be put in. An old valve may 
be fitted, by carefully filing and then grinding it into the seat 
with oil and flour emery. If the ram packing L has become 
worn and the liquid has been leaking over the top of the cylin- 
der or through the vent hole, place a strip of thin tin around 
ring K. After ascertaining that all the port holes, etc., are 
free from dirt and grit, assemble the ram by replacing the 
head, piston and then the cylinder. Before replacing the pump 
plug EH, inspect the leather washer V to see that it makes a 
tight joint between the plug and cylinder. If it does not fit 
tightly, a new one should be inserted. Examine valve A and 
its seat and grind them if necessary. After the plug # is in 
place, the valve A should be inserted and tested, to see whether 
it will release the jack or not. To ascertain this, press the 
valve to the seat and force the piston down to the bottom of 
the cylinder, at the same time observing if the valve is pressed 
from its seat—a space of 1% inch is sufficient; then replace 
spring 7, bonnet U, ram packing L, ring K and nut J, and 
empty the liquid from the cylinder G. 

The bottom packing W, Fig. 1, seldom gives trouble, but if 
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it should become necessary to renew it, remove the old packing 
and drive the new packing and ring in from the upper end 
of the cylinder by means of a wooden plug, which is slightly 
smaller than the cylinder bore. If the cylinder is badly cut and 
it is impossible to renew it, it can be repaired by reboring it 
and then forcing in a cold-drawn tube lining of the proper size. 

After washing out the cylinder, wipe and oil it and then 
insert the ram. A handy appliance to assist in starting the 
packing into the cylinder, is a clamp made of thin sheet iron. 
This clamp encircles the packing and the ends are turned out- 
ward to receive a small bolt for tightening it. After pressing 
the jack lever down in order to open the valve so that the air 
may escape, push the ram down and strain the liquid into the 
jack through the filling and air plug X. The liquid recom- 
mended for use in hydraulic jacks is as follows: To one part 
of grain alcohol add two parts of water. This liquid is prob- 
ably the best as it does not freeze in cold weather, corrode the 
pump, gum and clog the valve, and has not a deteriorating ef- 
fect on the leather packing. Never fill a jack without straining 
the liquid. 

After a jack has been overhauled, it is advisable to put it 
under pressure and let it remain so for a few hours. This 
will test the jack and set up the packing. If the jack has been 
fitted with new packing, it is well to let it remain over night 
before using it in order that the leather may be thoroughly 
soaked. If the repair has been handled in the proper manner 
the jack will give good service. It is essential, however, to 
keep it in good order, and without this precaution it is useless 
to expect satisfactory service from it. Most of the trouble met 
with in using hydraulic jacks is caused by neglect—allowing 
rust or foreign substances to collect, or broken and dried-up 
packing to remain; another precaution is not to overload the 
jack. The ram should be down when the jack is filled to pre- 
vent using more liquid than the reservoir will hold. If a 
jack is full. when the ram is run out, and the cylinder under 
the ram is also full, it would be possible to burst the reservoir 
if the ram was lowered while under load and the air-hole in 
the reservoir ‘had become plugged. 

Always keep the ram quite down within the cylinder when 
not in use, otherwise the piston and ram packing may be out 
of the water and so become dry. For the same reason do 
not jack a load up to the full extent and let it remain so for 
several days, rather block under the load and remove the jack. 
Do not push the operating lever down too quickly, nor check 
the lowering of the load suddenly, especially under a heavy 
load. The sudden checking of a heavy load traveling at a high 
momentum, is likely to swell the cylinder to a permanent set, 
which will ruin it. To lower the weight, push the lever to the 
bottom of the stroke, then take it out and turn it with the pro- 
jection upward, and with a slight pressure of the hand, the 
weight may be lowered as slowly as required and stopped at 
any point. 

In large shops and round-houses where a number of hydrau- 
lic jacks are in constant use, the repairs may be made much 
more quickly by adopting the following system: A brass plate, 
Fig. 3, similar to a nameplate is attached to each jack, say on 
the outside of the cylinder, and a number of small holes drilled 
and tapped as shown, and provided with a thumb-screw to fit 
the hole. When the jack is sent in for immediate repair, who- 
ever has condemned the jack, should remove the screw from 
the hole opposite “Jack O. K.” and place it in the proper hole, 
designating why the jack has ‘been sent in for-repairs. Hach 
jack is numbered and a record is kept by the man in charge of 
repairs; then by noting in which hole of the plate the thumb- 
screw has been placed, and by referring to the record book to 
see what repairs were made in the past, it is possible to deter- 
mine very quickly just what must be done to make the jack fit 
for service as soon as possible. After the jack is repaired, the 
thumb-screw is placed in the “Jack O. K.” hole again. Of 
course a printed report blank or card sent in with the jack 
would answer: the same purpose as thfs plate, but it is difficult 
to get the mechanics using the jack to take the time and 
trouble to fill out the blank, and the thumb-screw is much 
handier. The plate may ‘be cast or cut out of sheet brass and 
stenciled, or a printed card may be pasted on it and covered 
with white shellac. 


LETTERS ON PRACTICAL SUBJECTS 


We pay only for articles published exclusively in MACHINERY. 


NARROW VS. WIDE GUIDES FOR MACHINE 
TOOLS 


In the January number of Macuinery, Mr. J. S. Detrick, of 
the Detrick & Harvey Machine Co., explains why his firm has 
adopted the narrow guide for machine tools in preference to 
the wide, and gives the readers to understand that by reducing 
the ratio between the length of the guide and the width it 
was found that cross-winding was considerably reduced. 

Theoretical considerations of the problem indicate, however, 
that the width of the guide has no vital influence upon the 
amount of cross-winding which can take place, but that the 
length of the guide has. This is explained in the following 
treatment of the case. Let L = the length of the guide; B = 
the width of the guide; and db = the amount of play between 
the surfaces of the guide and those of the sliding part. 

These conditions are indicated in the accompanying diagram 
in which the amount of slack or play is shown considerably 
exaggerated. The angle a is the angle of cross-winding of the 
sliding part on the guide, this angle being formed by the diag- 
onal of the sliding part in two positions, namely, the intermed- 
iate or normal position and one of the extreme positions. Let 
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Fig. 1. Showing that the Angular Displacement for Given Clearance 


is nearly the Same on Wide and Narrow Guides 


the length of this diagonal be denoted by z. 
inspection of the diagram, it will be seen that 


Then, from an 


B+db 
=sin (0+ a)=sin acos 6 + cos a sin 6 
£ 
B L 
Now, sin 6= —; cos 6 = — (practically); sin a =a (prac- 
x Ay 
tically) because a is very small; and cos a = unity for the 
same reason. Hence, : 
B ao L B 
— + —=>a X — +1 X —; therefore 
ay a xv x 
dip "a << le and 
db amount of slack 
(6 hye SEY tee 
L length of guide 


This shows that the amount of cross-winding is inversely 
proportional to the length of the guide or slide, always as- 
suming, of course, that the amount of slack ior play is a very 
small quantity, and that the width-dimension is not a factor in 
this connection. 

This conclusion is opposed diametrically to the conclusion 
Mr. Detrick arrived at as the result of practical considera- 
tions, and it would be very difficult indeed to explain the dif- 
ference between them. One explanation which has occurred 


to the present writer is that it is much easier to machine nar- 
row guides which are reliable and parallel than it is to ma- 
chine wide guides possessing the same qualities. This ap- 
pears, however, to be a point which requires the results of a 
series of reliable experiments for its satisfactory elucidation. | 
Sheffield, England GEORGE W. BURLEY 
[Although it is true that the angle of deflection due to cross- 
winding is the same with wide and narrow guides, other con- 
ditions being the same, the lateral pressure on the sides of the 
guide and slide is greater on a wide guide than on a narrow 
guide for any given eccentric load. Referring to the diagram, 
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Figs. 2 and 3. Showing that Lateral Friction and Wear are Greater 
on Wide Guides than on Narrow Ones 


Fig. 2, suppose an extreme case in which the pressure required 
to move the slide is applied at one corner directly over the 
edge of the guide and the resistance to movement is all at 
the diagonally opposite corner, as shown at P and R. Then 


PX W 


the turning moment is == P tan a. Im the case of 


the narrow guide, Fig. 3, it is apparent that P tan 6 will be 
less than P tan a. Hence the greater angle a is, the greater 
will be the lateral pressure, approaching infinity as W be- 
comes very wide or L very short. Therefore friction and wear 
are greater on wide guides than narrow ones.—EDIToR. ] 


POWER REQUIRED TO DRIVE REAMERS 


Recently we wrote to three manufacturers of reamers and 
one of our prominent colleges asking if they had ever made 
tests to determine the difference in power consumed as be- 
tween three-groove spiral chucking reamers and four- or six- 
lip parallel reamers. None of them had made tests or knew 
of any results to which they could refer us. : 

With so much being written on efficiency and economy in 
manufacturing, is it not rather curious that there should be 
no data on this subject? Ms 

The writer has used both kinds of reamers, and knows 


there is a great difference in the amount of power required 


to drive these reamers. The feed and speed that can be used 
with spiral reamers is much greater than with parallel ream- 
ers and much less care is required for the belts. In fact we 
can almost feel safe in saying that the saving is fifty per cent. 
We can get all the data necessary as to rake, clearance, etc., 
on lathe or planer tools, also on drills. We can get the 
horsepower consumed driving these tools with these various 
clearances and angles, but who can tell us the difference ‘in 
horsepower consumed as between three-groove spiral chucking 
reamers and four- to six-lip parallel reamers? 


Auburn, N. Y. A. A. BERTRAND 
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DEVICE FOR TESTING AND MEASURING 
GEARS 


The device shown in Fig, 1 has been used for several years 
with very satisfactory results. Differences in diameter and 
eccentricity of 0.01 millimeter (0.00039 inch) can be measured 
by it, and the exact meshing of a couple of gears can be ac- 
eurately tested. On ‘the cast-iron base are fitted two slides, 
each being provided with a spindle to hhold the gears to be 
tested. The slide to the right is moved by means of a long 
adjusting screw; the one to the left has only a very limited 
adjustment, but transfers its motion, greatly magnified, to an 
index placed on the front side of the base. Fig. 2 is a longi- 
tudinal section of the device; it clearly shows how the mo- 


Fig. 1. Device for Testing Gears 


tion is transferred to the index, which measures the differ- 
ences in eccentricity and the errors in mesh with great ac- 
euracy. To detect differences in eccentricity, it is most con- 
venient to place the gear to be tested on one spindle, and to 
use a blank with a single tooth on the other. This tooth 
is meshed in succession with all the teeth of the gear under 
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> Fig. 2. Section of Device for Testing Gears 


test, and by observing the different positions of the index 
while each tooth is measured, the eccentricity may be deter- 
mined with great accuracy. 

Torino, Italy. > C, BoELLA 


SAVING A SHAFT BY KNURLING 


It has been common shop practice to condemn shafts, axles, 
etc., which have not met the allowance required for a press 
fit, This practice has made the manufacturer as well as 
the mechanic suffer for slight errors, and the junk dealer 
alone has profited. The manufacturers have lost thousands 
of dollars yearly due to small errors, such as shafts or axles 
being, for example, 0.0005 inch or 0.001 inch too small for 
the gears, pulleys, collars, flanges, etc., into which they are 
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to go, or because commutator shells are from 0.0005 to 0.001 
inch too large for a press fit. 

Here is where the knurl plays a big role by rectifying 
even larger mistakes in a few minutes. Suppose that a com- 
mutator shell, pulley, or gear has accidentally been reamed 
or bored 0.001 or 0.005 inch too large. Instead of scrap- 
ping and duplicating these parts, put the shaft between the 
lathe centers, and knurl the seat for the press fit as shown. 
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Saving a Shaft by Knurling 


The knurl should be coarse and can be straight, spiral or cross- 
cut, and of any size or width, although for a small shaft a 
narrow knurl is required. After knurling, the shaft will be 
about 0.020 inch larger, depending upon the coarseness of the 
knurl. After this operation the shaft can be turned down 
again to the press fit allowance. This simple operation will 
prove very satisfactory in any line of work where press or 
shrinkage fits are used. An dB Wwe 


MULTIPLE-THREAD INDEXING IN THE 
LATHE 


The following formula will be found useful to any machinist 
or toolmaker. The writer has had occasion to cut-multiple- 
thread worms or spiral gears in the lathe, and in not one 
instance has the operator been able to do the proper index- 
ing. It is quite simple to index for a double or triple thread, 
but few average workmen know what to do when the number 
of threads is greater than that. Therefore the writer has 
formulated the following rule which will cover every case: 

Multiply the number of threads per inch of the lead-screw 
of the lathe by the lead of the spiral to be cut, and multiply 
this product by the number of teeth 
in the gear on the lead-screw; then 
divide that product by the number 
of starts or teeth in the worm or 
spiral. The quotient is the number 
of teeth the lead-screw gear will 
have to be turned to give the proper 
indexing. 

For example, we want to cut a 
spiral gear having 8 starts or teeth, 
with a lead of 1% inch in a lathe 
having a lead-screw with 6 threads 
per inch. We first figure our gear- 
ing for the lead, which gives a gear 
having 24 teeth for the lead-screw. 
According to the rule, we then have 
6X 144 x 24 


== 2/7 teeth, ‘as the 


8 

number of teeth the lead-screw gear 
must be turned. Cut the first thread, 
bring the lathe to a stop, mark 
the intermediate gear and the gear 
on the screw, disengage them, move the lead-screw one full 
turn and 3 teeth, engage the gears, and the next thread may 
be started. Repeat this until the gear is finished. 

Of course if the product in the formula does not contain 
the divisor without a remainder, the gear on the Jead-screw 
must ‘be changed until one is obtained which will give the de- 
sired results. The ratio must, of course, be retained. 

Detroit, Mich. JouHN G. PAINE 

[The reason why this rule will give correct results may not 
immediately be apparent. It is evident that what we want 
to do is to move the carriage forward a distance equal to the 
distance from one thread to the next, that is, equal to the 
linear pitch of the worm; in the example given this distance 
is 14% + 8 inch. As the lead-screw has 6 threads per inch it 
makes 6 revolutions when moving the carriage one inch. Hence, 
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to move the carriage 114, + 8 inch, it will make (1% + 8) X 6 
revolutions. For each revolution 24 teeth are engaged. Hence, 
the total movement from one thread or start to the next equals 
(1% +8) X 6 X 24, which may also be written in the form 
used by our correspondent.—EbirTor. ] 


THE PRINCIPLES OF PROJECTION 


The writer believes that the general principles of projec- 
tion—the reasons why the views are placed on a drawing 
the way they are—are not generally understood by mechanics 
and sometimes not even 
by draftsmen. In Amer- 
ica, the method indicat- 
ed in Fig. 2 appears to 
be universal, but in 
England there is really 
no universal way of 
projecting one view 
from another, as some 
use first-angle and some 
third-angle projection. 
In Fig. 2 is shown what 
is ordinarily termed 
third-angle projection, 
and which, undoubtedly, 
is the best way to show 
an object in a drawing. 
In this case the end views are placed nearest the end 
from which they are viewed. The plan is placed above 
the front elevation, and the bottom view or inverted 
plan is placed below the front elevation. Amn excellent way 
to demonstrate to students the reasons for showing the views 
in this manner, is as follows: Imagine a box having six glass 
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Fig. 1. The Third-angle Method of Making 
Projections as followed in America 


BACK ELEVATION, END ELEVATION. 


INVERTED PLAN, 
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Fig. 2. A Simple Method to follow in making Correct Projections 


sides as shown in Fig. 1. Place an object inside of the box 
and draw the view of each side on the face opposite it. Then 
open the box and the views will be presented in a plan as 
indicated in Fig. 2. The writer has found this to be the best 
way of demonstration, and the easiest way to remember. 
Belvedere, Kent, England. A. W. BOASE 


FIXTURE FOR HOLDING LEVERS, ETC., 
WHEN FACING THE BOSSES 


Every mechanic knows how troublesome it is to face the 
bosses of levers and brackets and get the faces true or at 
right angles with the holes. When the lever or bracket is 
strapped onto the drill press table, it is liable to spring in 
clamping, which results in the faced surface of the boss not 
being true with the hole. 

The fixture shown in the accompanying illustration consists 
of a cast-iron parallel block A, 14 inches long by 8 inches 
wide by 2 inches thick, finished on both sides. This block 
has ten holes drilled in it varying in diameter from 1% to 1% 
inch. Of course any number of holes can be drilled and the 
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bleck made of a suitable size to handle the work for which 
it is to be used. The holes drilled in the block A are made 
to receive the studs or pins B which should be made from cold- 
rolled steel and casehardened. These studs have a hole drilled 
in one end to receive the pilot of the counterbore, and are 
adjustable in the fixture, being held when set to the desired 
height by means of the set-screws C. In the fixture shown in 
the illustration, the holes in the small studs are made %4 inch 


in diameter, while the holes in the large studs are made % © 


| 
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A Fixture for Holding Levers or Brackets when facing the Bosses 


inch. The studs B should be made to fit the hole in the 
lever or bracket snugly so that the boss will be faced true with 
the hole. 

In use, the block A is fastened by clamps to the drill press 
table and the hole in the stud B is set in line with the pilot 
of the counterbore. The lever or bracket, after the hole has 
been drilled, is slipped onto the stud B and swung around 
until it touches one of the other studs, which acts as a stop. 
Stud B may now be set to the desired height, so that the lever 
will be faced to the required distance when the counterbore 
touches the top face of the stud. Davin McINNES 

Plainfield, N. J. 


CHAIN CASES 


In the February number of Macutnery, Mr. J. F. Winches- 
ter defends the unprotected chain on motor trucks. It seems 
to be his contention that trucks operate under conditions and 
on roads that are worse than those under which pleasure cars 
operate; hence, chains should not be protected. The truth of 
relative road conditions alone might properly be questioned, 
because touring cars are usually to be found wherever there 
are trucks, and very often in places impossible of access by 
trucks; but, granting the necessity for operating trucks on 
poor roads, does it not make the need of a protected chain all 
the more urgent? 

Bearings in machines that do not operate in dirty sur- 
roundings do not need protection, as, for example, in the 
high-speed stationary engine. We have seen them operate 
successfully without being enclosed, and it was only a few 
years ago that completely enclosed splash oil systems of lubri- 
cation were first made. Such engines are now found in the 
cleanest power houses built, where the enclosure can be of 
value for facilitating lubrication only. Where there is dust 
and dirt, the covering serves a double purpose; the dirtier the 
surroundings, the greater the value of the cover. Certainly, if 
trucks run on dirtier roads, they are in greater need of pro- 
tection. . 

Chain cases do not require much space on a vehicle and need 
not lessen the clearance between road and sprocket more than 
an inch, at most. Any driver who is competent enough to 
negotiate a road that is full of ruts without chain cases on 
his car, but who would break the cases, were the same chains 
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covered, would be a refined driver indeed. Besides, can a 
sprocket and chain withstand more rough treatment than a 
solid braced cover? ; 

Chain cases as ordinarily located are in a large measure 
protected by the wheels. Hence, they are in less danger than 
gear boxes, which are invariably located in the center of the 
rear axle and directly exposed to the point where obstructions 
on unpaved roads usually exist. Yet, geared drives are in- 
variably enclosed! The writer has several times repaired 
gear cases broken by striking obstructions on country roads. 
In every case, however, the vehicle was not immediately ren- 
dered useless. The oil ran out of the gear case, to be sure, 
and for that reason the transmission efficiency may have been 
slightly impaired by the accident, but the vehicle was still 
operative. If the uncovered gears had struck the obstruc- 
tions, would they have kept going merrily on? 

It is not illogical to compare chains and gears because of 
the difference in construction. In the operation of each form 
there is sliding contact—more in the gears than in the chain. 
true enough—and wherever there is sliding contact, abrasion 
is augmented by grit and dust; everybody knows that. The 
figures reported in the November issue of MAcHINERY show 
this nicely. ‘Chain manufacturers cannot compel machine 
manufacturers to cover the chains they use, nor do they in- 
sist on it strongly. It might be of interest, however, to know 
that one of the largest manufacturers of chains is endeavor- 
ing to show the user the importance of using cases, and in 
many instances this chain manufacturer’s suggestions have 
been advantageously heeded. More data such as contained in 
Macnuinery’s November editorial will be of much value to 
automobile and chain manufacturers. 


New York City W. F. ScHAPHORST 


MORE COMMENT ON AUTO-TRUCK 
TRANSMISSION CHAINS 


The use of uncovered chains is certainly indefensible on 
motor cars—trucks or touring. Any car, to be sure, is liable 
to have its chain break; but when that chain becomes laden 
with foreign material, the chain- and sprocket-wear increases 
to a great extent. The life of both the chain and the sprocket 
is shortened, and the car is out of commission oftener while 
renewals are being made. It is a small matter to design a 
chain case that can be removed quickly; the cost is nominal, 
and compared to the cost, the results are phenomenal. 

No doubt the makers of chains know more about them than 
anyone else, so let me quote from the catalogue of one of the 
largest manufacturers of chains: “Chains should be housed 
and run in oil, the same as are gears, to give best results; but 
as an alternative they should by all means be protected from 
heavy grit or mud, the deposit of which increases the base 
diameter of the sprocket, resulting in rapid wear and elonga- 
tion of pitch of both chain and sprocket.’ ‘While we all did 
not wear out chains and sprockets. on our bicycles, it is a 
matter of easy recollection how much easier “she” ran after 
we had taken off the chain and cleaned and greased it. 

CePeWe 


WHY THE SHOP DOES NOT RETAIN THE 
SKILLED MECHANIC 


In the January number of Macutnery I noticed an article 
entitled, “Why the Shop Does not Retain the Skilled Me- 
chanic,’ and would like to make a few comments on the 
opinions there expressed. I believe that the expert machinist 
and toolmaker is not required to the same extent today as 
he has been heretofore. Different methods of management are 
gradually eliminating the all-around man and developing 
specialists in all lines of work—expert lathe hands, planer 
hands, etc. Young men do not wish to start in as appren- 
tices and work for $3.00 to $5.00 per week for several years, 
when they can start in with small experience on some one 
machine and earn considerably more. The young man of 
today does not want to waste his time—he considers it waste 
—by acquiring knowledge that he thinks he will never need. 
It is to be regretted that this type of man is becoming more 
and more common, but this is the reason, principally, why 
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many large firms have discontinued their apprentice systems. 

In regard to placing machinists and toolmakers on the 
honor system, it may be said, in the first place, that in very 
few shops does one now find any employes, except stenog- 
raphers and bookkeepers, employed on the honor system. It 
has been proved that this system does not “work out” with 
the average man. It is too easy for him to be late or absent 
when no record is kept of his coming or going. Time-clocks 
would not have been installed if it had not been found to be 
necessary. Consider for a moment a large manufacturing 
plant employing, say, one thousand men. If only a few men 
were making a practice of being absent all or part of each day, 
the routine of the work would suffer. The time-clock is 
necessary for the simple reason that the average man thinks 
of no one’s convenience but his own. It is much easier 
to come in late than on time, and those who may mean well 
enough, soon become careless. 

It was also mentioned that it takes more skill to become a 
machinist or toolmaker than to become a draftsman, and, 
therefore, the former man should have as much, if not more, 
consideration than the latter. Perhaps the writer of the 
article referred to, never worked as a draftsman, and in that 
case he is excused for the remark. Comparatively few 
machinists or toolmakers, when they have finished their day’s 
work, give a thought to it until the morrow. On the other 
hand, most draftsmen, no matter in what line of work they 
may be, have to study or work out problems that have come 
up in their daily work, at least, say, three nights a week. 
A writer in a magazine recently said that “men employed in 
engineering work have a most confining life for that very 
reason.” Besides this, a draftsman has to work hard many 
years with his books before he is able to fill his position. 

I do not mean this to be direct criticism of the position 
taken by the former writer, for he may have found the facts 
as he stated them to be true in his case; but the Opinion I 
have expressed is based on the facts as I have found them in 
a number of large manufacturing establishments. 

Philadelphia, Pa. Epwarp R. GLENN 


A SIMPLE TAPPING FIXTURE 


Having occasion to tap several thousand swaged nuts of the 


-form shown in Fig. 1, a fixture to be used on a horizontal tap- 


ping machine, as shown in Fig. 2, was designed. This fixture 
consists of a cast-iron angle-plate A, to the front face of 


Fig. 1 
SWAGED NUT 
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The Swaged Nut. Fig. 2. The Fixture used for Holding 
the Nut while tapping 


which is attached a soft-steel block B. Fastened to this block 
B are two guide strips C. Two hardened shoulder pins D which 
pass through the blocks A and B act as stops for the nut 
while being tapped. Attached to these stops and fitting over 
a-groove turned on them, is a flat steel spring #. The holes 
in this spring are made keyhole-shaped, so that the spring 
can be inserted over the pins and then brought down into 
position, where it is held with the block F, a screw, and two 
dowel pins, as shown. The top of this spring is formied into 


Fig, 1. 


‘a ring, so that it can be conveniently handled. 


In operation, the nut shown in Fig. 1 is placed in the 
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guides, and rests on the pins D. The machine table is then 
moved forward, carrying the angle-plate, and the tap passed 
into the nut. The table is then withdrawn, and when the 
tap emerges, the spring H is pulled back, which withdraws 
the pins D, thus allowing the nut to drop into a pan placed 
on the table to receive it. This device can be cheaply made, 
but should be judged from its efficiency rather than its 
simplicity. : 


Detroit, Mich. ARON LAWRENCE 


A LATHE STEADYREST OF UNCOMMON 
DESIGN 


The accompanying illustration shows a lathe steadyrest 
which varies from that usually supplied by the lathe build- 
ers of today. The general outline and construction of the 
rest is the same, but the jaws are different. The ordinary 
rectangular jaw is replaced by a cylindrical piece fitting 
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Machinery 
A Lathe Steadyrest of Simple and Rigid Construction 


snugly in a bored hole, as shown, which is adjusted by means 

of a screw. These jaws may be made of any material depend- 

ing upon the work on which they are to be used. We use 

jaws made from steel on heavy lathes, when large cast-iron 

drums are turned. This construction is very rigid and is of 

simple design. H. TERHUNE 
Plainfield, N. J. 


THIS IS “ABSOLUTELY” TRUE 


“Say, Bill, what was the matter with the boss and the young 
fellow that just left?” 

“Well, you see, everybody, in the last few years, has been 
using the word ‘absolute’ in connection with the work turned 
out on their machines. That fellow came in and said to the 
boss, ‘You ought to plane those plates on one of our machines; 
they plane absolutely true surfaces,’ and I heard the old man 
tell him a little experience. 

“Young man,’ he said, ‘I want to give you a pointer. I 
had heard one fellow say that his machine grinds absolutely 
true, another that his turns absolutely true, another that his 
mills absolutely true, and another that his pulleys and shaft- 
ing run absolutely true, for so long that I got the disease and 
agreed to build a machine for that old fellow down by the 
railroad track who hammers saws and does blacksmithing, 
that would grind saws absolutely true on their sides. Now I 
will tell you what happened to me because I did not know 
what the word ‘absolute’ meant. After I had ‘built the ma- 
chine and sent it down, and thought I had given him about 
enough time to pay for it, I decided to call around for the 
money. Now, I had seen some of the work turned out on it 
and had a letter from a man who had seen it wanting me to 
puild one for him, so I felt sure everything was O. K. 

““*As T entered and stated my reason for calling, he asked 
me to look at some of the saws which were ground on this 
machine. He reached up on a shelf and got a nice new 
straightedge, and suspended a saw by a string hooked over 
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the teeth and then held the straightedge against it. ‘With the 
other hand he shoved the 0.004 inch blade of a feeler through, 
between the straightedge and the saw. Then without saying 
another word, he got my contract and pointed to the clause in 
which I agreed to produce a machine which would grind abso- 
lutely true. I requested him to put a saw in the machine and 
let me adjust it, and I proceeded to grind a saw. When I had 
it finished and the saw tallied with the straightedge, I called 
him over. He looked at it, and then got a surface plate about 
10 inches square, and thinly covered it with lamp black and 
rubbed it over the surface just ground. Upon removing it, he 
informed me that the machine must grind absolutely true be- 
fore he paid the bill. . 

“<“Then it dawned upon me that I had used a word to con- 
vey one meaning that really meant another. I could not con- 
vince him of the injustice of his demands, and we went to 
law. My attorney could make no impression upon the court, 
which simply stated that if I agreed to build a machine to fly 
ten miles, the simple fact that it was impossible to do so did 
not entitle me to receive pay for a machine that would nearly 
fly. The above incident took place twenty years ago. We 
have since accomplished what was then considered an impos- 
sible thing, viz., the flying machine, but are practically as far 
from producing machinery that does work absolutely true, as 
we were then. The only satisfaction which I got was that 
the machine was returned to me. I soon disposed of it, but it 
taught me a lesson.’”’ Jee 


GONIOMETER OR ANGLE-MEASURER 


The goniometer, or angle-measurer, illustrated herewith is 
the invention of a German and is intended to measure the 
angle of an object on which it is placed without the use of 
any ways, screws, etc., it being merely necessary to lay the 
instrument on the object and read the angle off directly on 
the semi-circular scale at the left. 

It consists essentially of a glass tube, bent into a circular 
form and filled with liquid; a bubble in this liquid, as in or- 
dinary levels, tends to keep to the top. A sliding piece on a 
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The Goniometer, a German Instrument for Measuring Angles 
circular scale is placed Over the bubble and set in that posi- 
tion, thereby indicating the angle. This sliding piece also 
makes it possible to set the indicator and then remove the 
goniometer to a lighter place where the angle may be more 
easily read. In making this instrument, the one precaution 
necessary is to bend the glass tube containing the liquid 
to a perfectly circular form. ROBERT GRIMSHAW 
Dresden, Germany. 


A COUNTERBORING TOOL AND FIXTURE 


While the automobile engineers are busy improving and per- - 
fecting their latest models, incidentally they are developing 
some very interesting machine and tool problems. The latest 
of these to come to the writer’s attention was the facing and 
counterboring of a 5-inch diameter by 6-inch stroke cylinder. 
It appears that by the constant wearing of the piston rings 
upon the cylinder wall, a slight shoulder was formed near the 
extreme end of the piston ring travel in the cylinder. This 
shoulder however slight causes a piston knock when the pis- 
ton ring reaches it. The resulting sound or knock could 
hardly be distinguished in the open, but as the knock occurs 
inside the cylinder which is closely connected with the crank 
case, the latter acts as a sounding box deceiving the ear to 
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such an extent that it is necessary to use a phonendoscope or 
yvibracator to make sure of its location. To overcome this 
noise our engineer decided to relieve the cylinder bore at the 
upper end, so that the upper piston ring would travel about 
one-half its width above the counterbored recess. The tool 
shown in Fig. 1 was designed to perform this operation and 
was used in the fixture shown in Fig. 2, the fixture being held 
on a machine of the two-spindle vertical type which was for- 
merly used for reaming cylinders. 
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the spring K. The central plug J is fitted in a bronze bushing 
ZL, held in the body of the holder. 

In operation, the cylinder is clamped in the jig M, Fig. 2, 
and the body A inserted until the stop collars B come into 
contact with the top of the jig. At the same time the central 
plug J comes in contact with a hardened wedge N, which 
forces the former up into the body against the tension of the 
spring K—thus expanding the cutters. As the body A still 
continues in its downward movement, the cutters are kept to 

x 
SET SCREW 2 REQ’D. 
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As shown in Fig. 2, the counterboring tool extends down into 
the cylinder to the required distance, and the tool-heads carry- 
ing the turning tools are operated by cam grooves in the cen- 
tral plug. The body of the tool A is made of machine steel, 
threaded in the upper end to closely fit the nose of the spindle 
of the machine. The total length of the body of the tool is 16 
inches, and it is made of large diameter so as to afford suffi- 
cient support to the cutters to prevent chattering. The posi- 
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Fig.2. Showing the Cylinder in the Fixture and the Counterbore at Work 


tion of the counterbored recess is governed by stop collars B, 
which gage from the upper surface of the jig that holds the 
gas engine cylinder. Held in the body A by a screw D is a 
tool @ which chamfers the open end of the cylinder to an 
angle of 45 degrees. The counterboring tools # are held in 
the tool-holders F and are adjusted by screws G. Driven into 
the tool-holders F are pins H, which operate in cam slots J, 
cut in the central plug J, the latter being operated upon by 
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Details of the Counterboring Tool 


the same diameter ‘by means of the straight portion of the 
cam slots, the extreme downward position of the cutters being 
governed by the washers B as previously mentioned. Adjust- 
ment for the central plug J is provided by a hardened wedge 
N, which is operated by the beveled plug O and handwheel P. 
The spring K has a very important function to fill, as the op- 
eration of the cutter depends entirely on its action. The tool- 
holders F are made from tool steel and are somewhat expen- 
sive to make, but as it is possible to hold short tools in them, 
a saving in steel is thus effected. The constant cutting in the 
hard scale and sand in the cylinder dome, requires frequent re- 
sharpening of the cutting tools, and when worn to the limit 
of the adjusting screws G, they must be replaced. The best. 
high-speed steel obtainable is used for these cutters so that the 
smaller the cutter, the less the cost of maintenance will be. 
Lansing, Mich. Ey, BH. PRATT 


SOME OBSERVATIONS ON GEARING 


Speaking from practical observation and experience I be- 
lieve that it is wrong to calculate the strength of steel gears 
as if they were able to continuously transmit two or more 
times the power transmitted by cast iron. I am not referring 
now to gears that run only intermittently, because with them 
it is more a question of-strength than of wearing qualities, 
and I am referring only to ordinary steel forgings and cast- 
ings, and not to alloy steels. 

Ordinary cast iron on cast iron is a good combination so 
far as wear goes, while soft steel on soft steel, or on steel 
castings, is an exceedingly poor combination, as anybody can 
prove by using a steel shaft in a steel bearing. Why then 
should we expect steel teeth to wear as well as cast-iron teeth 
for the same load? And further, why should we expect them 
to endure under twice the load that cast iron is supposed to 
be able to carry? Asa matter of fact, steel gears thus loaded 
are short-lived and uneconomical when run for eight or ten 
hours a day. I know of a great many instances that could 
be cited in support of this statement, and if any one of the 
readers of Macuinery could name a case where steel gears 
will wear well when continuously transmitting anything like 
the loads allowed by the Lewis factors, I would be interested 
to know the details. I do not want it understood that I advo- 
cate cast-iron gears for I do not, but I advocate using the 
game factors when calculating steel gears as when calculating 
cast-iron gears, as far as the teeth are concerned. An ample 
margin for wear is just as important an economy for the 
purchaser of gears as it is in any other machine part. This 
is particularly true in the case of gears, where the labor cost 
is great in proportion to the cost of the material. 

There is another thing that observation leads me to believe 
is more often done wrong than right, and that is the locating 
of the shaft centers for a pair of gears. I believe that they 
should be located enough closer than the theoretical distance, 
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so that when the thrust of the teeth forces them apart by 
the amount of play there is in the bearings, they will be at 
the correct center distance. I believe that a great many 
breakdowns are due to the fact that the teeth do not mesh 
properly, because the centers of the gears are forced too far 
apart when loaded. 

From a somewhat limited experience with worm-gear drives 
I have concluded that a well-designed worm and worm-wheel 
of high thread angle, made of the right materials and work- 
ing well inside of the safe limits of pressure and speed, are 
much more satisfactory than two spur gears and two bevel 
gears to gain the same reduction and change of direction. 

Scottdale, Pa. KF. D. BurFUM 


THE DRAWING OF AN ODD-SHAPED CUP 


In the February number, J. M. asks for advice relative to 
the drawing of an odd-shaped cup. In the writer’s opinion 
this is a job in which considerable difficulty will be encoun- 
tered. Owing to the small dimensions of the shank on this 
piece it does not seem feasible to do the work in less than 
four operations, as shown in the accompanying engraving. 
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4TH OPERATION 


Machinery 


Successive Operations in Drawing an Odd-shaped Cup 


If it were attempted to do the work in a smaller number of 
operations, there would be considerable waste, in rejected 
pieces, as the metal would not flow fast enough to fill up, and 
the punch would break through. 

As will be seen.from the illustration, the metal is drawn out 
by easy stages until somewhat near the finished outline, be- 
fore the sharp corners required are given to it. By the form 
of the question, the writer is led to think that J. M. is not 
equipped with good die-makers for making the dies. If that 
is the case it would be advisable to submit a sample of the 
piece required to some firm making a specialty of this class 
’ of work, so that this firm could bid on the dies, and decide 
exactly how they ought to be made and what would be the cost. 

Fort Wayne, Ind. H. R. TALMAGE 


DRAWING AN ODD-SHAPED CUP 


In the February number of Macuinery, J. M. asks for in- 
formation regarding the tools necessary to make an odd- 
shaped cup. The accompanying illustration may serve as a 
suggestion as to ithe main features of the die equipment re- 
quired. The dotted lines at B show the shape of the cup after 
the first operation, a combination cutting, drawing and em- 
bossing die being used for this. The dotted lines also indicate 
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the location of the blank at the beginning of the working 
stroke of the second operation, With a two-inch stroke,- pro- 


vision must be made for the removal of the cup after form- 
ing. As a suggestion, the slots S are indicated, into which 
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Suggestion for Making Dies for Drawing an Odd-shaped Cup 


parallel wedge blocks are placed. These can be withdrawn 

after the stroke is completed, to allow the lower pressure ring 

A to fall and provide the required opening between the dies. 
Columbus, Ohio. Orto R. WINTER 


A PIERCING AND CUTTING-OFF PUNCH 
AND DIE 


An interesting punch and die for piercing and cutting off 
a typewriter part, is shown in the accompanying illustration. 
The stock which is a narrow strip, is fed through the channel 
A against the stop B, and is pierced and cut off by the punches 
D and £. The face of the punch F is made of varying 
heights, the forward part or face a and the following part or 
face b are both lower than the cutting-off face c, so that 
the slot will be cut in the blank before it is severed from the 
strip. The small holes in the forward end of the blank are 
pierced by the punches D, the faces of which are higher than 
the faces of the blanking and cutting-off punch H. 

In operation, when the stop B is lifted, it swings in toward 
the die and rests on top of the finished blank, which is forced 
out of the channel when the strip is fed forward. When the 
blank drops out, the stop snaps down and engages the end of 
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Progressive Piercing and Cutting-off Punch and Die 


the strip, and is forced by the latter against the pin F. The 
stop B rotates on the pin G, which is prevented from pulling 
out by the pin H. The stop B swings laterally on the pin J, 
and springs J are for actuating the stop. 

The die proper is made up of three segments K, which are 
tapered and are driven into the die-block LZ. Two of these 
segments are symmetrical and can be milled out in one piece, 
then sawed apart before the taper for fitting them in the die- 
block is turned. To turn the taper on the die, the three pieces 
are soldered together and the punch is used as an arbor. 

DESIGNER 


April, 1912 


SHOP KINKS 


PRACTICALIDEAS FOR THE SHOP AND DRAFTING-ROOM 


Contributions of kinks, devices and methods of doing work are solicited for 
this department. Write on one side of the paper only and 
draw sketches on separate sheets. 


DRILLING HLONGATED HOLES 


A simple method of drilling elongated holes is shown in 
the accompanying illustration. A. plate a, which can either 


be made of machine steel and casehardened or furnished 
is clamped to the piece b to be 
shown at A, are then drilled 


with hardened bushings, 


drilled. The three holes, as 
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clear through, after which the block a is shifted to the 
position shown at B, and the remaining webs c¢ are drilled 
out with an ordinary twist drill, ground square on the end. 
Preferably a high speed and light feed should be used; high- 
speed drills will be found to give better satisfaction than 
ordinary carbon drills. 
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EXTENSION TOOL-HOLDER FOR A SMALL 
SHAPER - 


In model and experimental work it frequently happens 
that the work to be handled in the shaper requires a tool 
projecting further than can be obtained with a regular tool. 
To meet such cases the clapper block shown in the accom- 
panying illustration was made for the purpose of holding 
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an extension bar, in the end of which the cutting tool is 
held. 

Referring to the illustration, A is a round rod into the 
end of which is tapped a hole for the screw B. A hole C, 
bored in the block at right angles to the rod A, provides 
an opening for the extension tool-holder. By tightening the 
screw B, after placing the tool-holder in position, the latter 
is held securely, the rcd A acting as a clamp. 

Hartford, Conn. F. CHARLES SCRIBNER 


FACING WORK ON THE LATHE FACEPLATE 


In facing on the lathe faceplate, it is common practice to 
pack up the work with tissue paper to prevent it from slip- 
ping around, and also to avoid the necessity of clamping it 
too tightly. Another method which is equally as good, if 
not better, is to deposit a thin coating of oil and fine emery 
between the work and the faceplate, spreading it evenly. This 
method allows a heavy chip to be taken when the work is 
clamped lightly. Still another method is to apply a thin 
coating of hot shellac to the faceplate, and also a thin coating 
to the side of the work that will be placed next to the face- 
plate. The faceplate is removed from the lathe and the work 
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placed on quickly and moved around; then a weight is placed 
on it and left until the shellac is dry, after which the face- 
plate can be put on the lathe and the cut taken. This method 
requires no clamps at all, and was used with satisfactory 
results by the writer in taking a finish-facing cut from a 
cast-iron disk 6 inches in diameter and 1/32 inch thick. 
Newark, N. J. H. E. Woop 


OBTAINING ANGULAR MEASUREMENTS WITH 
A B.&S. DRAFTSMAN’S PROTRACTOR 


It frequently happens that a draftsman finds it necessary 
to measure an angular surface on a machine, but cannot do 
so because there is no finished surface to take the measure- 
ment from. The accompanying illustration shows how an 
angular measurement can be taken. This is accomplished by 
means of a Brown & Sharpe draftsman’s protractor to which 
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an L. 8. Starrett level is attached by means of a piece of 
flexible material such as sheet tin, zinc or steel. The pro- 
tractor can be placed on the angular face of the machine and 
the arm raised until the spirit level shows that the arm is 
in a horizontal plane, when the angle can easily be found. 
iG IB). 


DRAFTSMAN’S TRIANGLE FOR DRAWING 
BOLT AND SCREW HEADS 


The triangle shown in the accompanying illustration will 
be found convenient for drawing bolt heads, flat-head screws 
and laying out spacing lines for uniform lettering. Take a 
45-degree triangle, preferably celluloid, and lay out the angles, 
as shown. The portion cut away at 120 degrees is for hexa- 
gon-head bolts, while that part cut away at 76 degrees is for 
flat-head screws. The small holes marked Nos. 1, 2, 3, etc., 
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are so arranged that ‘different spacings for lettering can be 

obtained. ‘The space between 1 and 2 is % inch, while the 

distance between 1 and 3 is 5/32 inch. The point of the 

pencil may be inserted in these holes, and the triangle moved 

along in the direction indicated, thus drawing the spacing 

lines for the lettering. H. F. FLoHN 
Newark, N. J. 
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HOW AND WHY 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. 


The name and address will not 
be published with the answer 


METAL PAINT TO WITHSTAND ALCOHOL 


S. J. B.—It is required to paint a brass vessel having a 
glass top with white paint which will successfully withstand 
the action of diluted alcohol in the proportion of 2 to 1 with- 
a oe paint changing color. What mixture of paint should 

e used? 


This question is submitted to the readers. 


PROPORTIONS OF SHORT HYDRAULIC 


CYLINDERS 
R S+P 
J. C. 8.—The formula — = 
7 S—P 
in which F# is the outer radius of the cylinder; 7, the inner 
radius; S, allowable unit stress; and P, maximum pressure, 
gives the ratio between the outer and inner radii of thick 
hydraulic cylinders for given internal pressures. This for- 
mula does not apply to very short cylinders, however, because 
of the reinforcing effect of the thick head. The rule given by 
Kent for short cylinders is to make the thickness one-tenth 
the inner circumference for pressures of 3000 to 4000 pounds 
per square inch. I have to design a cylinder for 5000 pounds 
pressure, 8%4 inches internal diameter and 3 inches stroke. 
The material will be semi-steel, having a tensile strength of 
about 25,000 pounds per square inch of cross-section. Figured 
by the Kent rule an external diameter of 1414 inches is safe 
for a pressure of 4000 pounds. ‘Will a diameter of, say, 1534 
be safe for 5000 pounds? Figured by the first-mentioned for- 
mula the external diameter must tbe 22 inches, allowing a 
fiber stress of 7000 pounds per square inch. 


The question is submitted to readers who are familiar 
with the modifications of theoretical design in such cases, 
enforced by commercial considerations. 


BROACHING SCREW THREADS IN THIN 
PLATES 

R. H. F.—I am building a machine in which there are 35 
steel knives 3/32 inch thick which are held on a spider or 
knife plate with 5/16 inch—18 thread screws tapped into the 
slot A. The metal is cold-rolled steel, and the slot is 1/2 inch 
long. We punch the slot in a punch press and then put 
the knife in a small jig and tap the threads by hand. What 
I wish to know is, can the knives be tapped more rapidly in 
some other way, as our present method is slow and expensive? 
; A.—Inasmuch as 
the threads are 
tapped into the edge 
of the knife blade 
which is only 3/32 
inch thick, the angle 
made by the thread 
is practically negli- 
gible. We suggest 
that the outline of 
the threads be 
broached with a suit- 
able broach in a 
power press. The 
serew ‘will have prac- 
tically as good a 
hold of the knife 
when screwed into 
the broached thread 
shapes as though 
they were tapped. Of 
course, the bearing 
of the screw will not be theoretically correct, but by the time 
the screw is screwed home the bearing should be practically 
as good as is required for this class of work. 
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STATUS OF “PATENTED” ON MACHINES 


Fs Shed R.—What is the law regarding the use of the word 
patented” on manufactured articles; also with regard to 
blanket nameplates giving the dates and numbers of all pat- 
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ents owned by the concern making the products? I have 
noticed machine tools bearing nameplates on which legends 
similar to this appear: ‘Made by the Brown & Smithson 
Machine Tool Co., Brownsmithsonville, Ohio, operating under 
patents,” followed by a list of all the patents owned by the 
company, giving the numbers and dates of issue. The machine 
carrying the nameplate may be a standard machine tool with- 
out a single patentable feature, yet it appears to be plastered 
with patents. 


A.—Section 4900 of the United States Revised Statutes pro- 
vides that when a patented article is not marked “patented” 
no damages shall be recovered by the plaintiff unless he proves 
that the defendant was duly notified of infringement. Section 
4901 provides a penalty for marking “patented” on unpatented 
articles when done for the purpose of deceiving the public. 
So far as we can ascertain no decisions of the courts have 
been recorded regarding the use of blanket nameplates on 
machines, listing all the patents owned by the manufacturer. 
The practice has certain advantages for both the maker and ~ 
user. It enables one style of nameplate to be used on all 
styles of machines produced, irrespective of their character- 
istics. The user is informed just what patents are owned by 
the company, but whether any of them apply to a particular 
machine is left in doubt. 


JIGS AND FIXTURES—HOW DEFINED 


D. T. H.—What are your definitions of ‘jig’ and “fixture”? 

A.—The answer is in the editorial under the above heading 
in the February, 1905, number, part of which follows: “Jig 
and fixture are words used interchangeably; a drilling-jig and 
a drilling-fixture may be one and the same thing—and they 
may be different, as we shall see later. Broadly, a jig is a 
device used in interchangeable manufacturing of machine parts 
for holding the work pieces and guiding cutting tools in any 
machining operation thereon; hence it may be used for drill- 
ing, boring, milling, planing, shaping, etc., but, we believe, it is 
preferably limited in general use to the first two operations, 
that is, drilling and boring. While fixture is a term generally 
used to mean the same thing, we believe that it is more com- 
prehensive, and that it includes a lot of things which would not 
ordinarily be called jigs. If the device is of such a nature 
that it incloses and holds the work so that it can be lifted and 
transported as a whole, and, perhaps, has provision for a num- — 
ber of operations in different planes, we should surely call it 
a jig, but if it were the radius attachment to a planer for plan- 
ing locomotive links, we should call it a fixture, although it 
is by no means a fixed or permanent part of the machine. A 
drilling vise is more of a fixture than a jig, but if it is provided 
with guide bushings we would term it a drill-jig or a jig-vise. 
Again a fixture may be one of the tools of a machine, as for 
example, the tools and fixtures of a turret lathe. A tool-post is 
an example of a fixture, but it is not a jig in the ordinary sense 
of the word. An ‘‘old man” for ratchet drilling is a fixture, as 
is also a former used on a planer as in planing relief for loco- 
motive driving boxes, or as applied to the lathe for turning 
machine handles. A bending device which insures exact dupli- 
cation is usually called a fixture, in preference to jig. A 
device for holding work pieces on the milling machine so as 
to insure duplication of parts is preferably called a fixture, 
although in many shops it would be called a jig. Hence the 
difficulty in assigning any definite and limiting meaning for 
either term. One difference that may be assumed to exist ‘be- 
tween jig and fixture is that a jig holds the work and guides 
the cutting tool independently of the machine supplying the 
driving power and feed, while the fixture is usually dependent 
upon the machine to guide the cutting tool or the work; one 
is self-contained and the other is not. We are fully aware that 
this distinction does not exist in actual practice, but it is one 
put forward as a suggestion for those shops which wish to de- 
fine shop terms precisely.” 


STRESSES IN ELASTIC COUPLING 


H. M. L.—The accompanying illustration, Fig. 1, shows a 
flexible coupling of the type in which a leather belt, looped 
around pins, transmits the power. How can the stress in the 
belt wound around the pins be calculated? 

A.—In Fig. 2 a diagram is shown, indicating the necessary 


geometrical construction for finding the stress in the belt. 
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The radius of the outer pin circle is R and of the smaller, 7. 
The radius of the pins is p, the number of pins is N in each 
pin circle, and a denotes the angle between the lines through 
the centers of adjoining pins. The requirement is to find the 


angle that line DE makes with a tangent to the outer pin 
circle, so that the tangential force to be transmitted can be 
translated into belt stress along line DE. Angle a = 3860 -- 
2N. As we also know R and r, We can find the length of side 
BC in triangle ABC, by a simple trigonometric formula, and 
also the angle ABC. Then, in triangle CDF, CF = % BC, 
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Fig. 1 
CD = p, and angle CDF is a right angle. Hence angle CFD 
can be found, the sine of this angle being equal to CD — CF. 
The angle that DE makes with AB, then, is equal to angle 
ABC — angle CFD, and the angle that line DE makes with 
a tangent through B equals 90 degrees minus this angle. The 
angle with the tangent will be denoted 6. For the sake of 
simplicity, assume that the tangential force acts at the center 
of the pin, at B. In the force diagram, at the right, KL repre- 
sents the tangential force at each pin, and KM the stress in 
the belt, the angle between the direction of these forces being 
8. Assume that P represents the total tangential force to be 
transmitted. If the horsepower to be transmitted is known, 
puenete=-- (23,000 < H. P.)--—— (2 7 ROX R. P. M.), and the 


Machinery 


Fig. 2 
force represented by KL =P —N. 
the belt stress, is expressed as: 
if ip 
KM = — cos B= 
N 


From this we find KM, or 


N cos 6 

Extreme refinement in this calculation is not necessary, as 
the relative positions of pins B and C do not remain con- 
Stant, due to the elasticity of the belt, and hence the value of 
angle 8 will vary. The value found as shown, however, is the 
one which produces the maximum stress; with the coupling 
in torque, angle 6 will decrease, in which case the stress in the 
transmitting belt will decrease also. It is evident that the 
stress becomes very great if @ is large, and as this angle 
depends upon the arrangement of the pins, it is advisable to 
make the difference in the radii of the pin circles as small as 
is consistent with the angular displacement required to absorb 
the shocks of transmission. 


MACHINERY 


643 


SPIRAL-FLUTED HOB ANGLES* 


By G. H. GARDNER+ 


,lt is, of course, desirable that hobs should be fluted at 
right angles to the direction of the thread. Sometimes, how- 
ever, it is necessary to modify this requirement to a slight 
degree, because the hobs cannot be relieved unless the number 
of teeth in one revolution, along the thread helix, is such 
that the relieving attachment can be properly geared to suit 
it. In the following it is proposed to show how an angie of 
flute can be selected that will make the flute come approx- 
imately at right angles to the thread, and at the same time 
the angle is so selected as to meet the requirements of the 
relieving attachment. 

Let C= pitch circumference, 

T = developed length of thread in one turn, 
N=number of teeth in one turn along thread helix, 
F/=number of flutes, 
a—=angle of thread helix. 
Then (see illustration) : 
C+ #= length of each small division on pitch circum. 
(CF) X cos a= length of division on developed thread. 
CC =cos.. a4 = 'T'. 
Tt Jn 
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Hence oa 
(C+ F) cosa cos? a 
Now, if a= 30 degrees, N=11/3 F, 

a==45 degrees, N= 2 F, 


a=60 degrees, N=—=4 F. 
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Diagram for Derivation of Formula for Spirally Fluted Hobs 


In most cases, however, such simple relations are not ob- 
tained. Suppose for example that F—=7, and a=85 degrees. 
Then N =—10.432, and no gears could be selected that would 
relieve this hob. By a very slight change in the spiral angle 
of the flute, however, we can change N to 10 or 10%; in either 
case we can find suitable gears for the relieving attachment. 

The rule for finding the modified spiral lead of the flute is: 

Multiply the lead of the hob by F, and divide the product by 
the difference between the desired value of N and F. 

Hence, the lead of flute required to make N = 10 is: 

Lead of hob X (7 = 3). 

To make N = 10%, we have: 

Lead of flute = lead of hob X (7 = 3.5). 

From this the angle of the flute can easily be found. 

That the rule given is correct will be understood from the 
following consideration. Change the angle of the flute helix 
6 so that AG contains the required number of parts N “desired. 
Then HG contains N—F parts. But cot S=BD -~ ED, and 
by the law of similar triangles, 

F N—F 
Bie ———— <b Gand BD == 
af N N 
The lead of the spiral of the flute, however, is C X cot B. 
Hence, the required lead of spiral of the flute: 
Ie 
0 X< cot 6 = —— LZ 


0 


This simple formula makes it possible always to flute hobs 
so that they can be conveniently relieved, and at the same 
time have the flutes at approximately right angles to the 
thread. 
; “* See ‘also MACHINERY, December, 1910, engineering edition, “‘Gash- 


ing Spiral Fluted Hobs.” 
j Address: 101 Eustis St., Revere, Mass. 
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THE COMPLETE MONTHLY RECORD:OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


BROWN & SHARPE INTERNAL GRINDING 


MACHINE 


The Brown & Sharpe Mfg. Co., Providence, R. I., has: recently 
placed on the market an internal grinder that is designed for 


Fig. 1. Brown & Sharpe No. 22 Internal Grinding Machine 


general internal grinding operations. This machine has a ¢a- 
pacity for grinding holes varying from 21% to 12 inches i 
diameter and 8 inches deep, and the machine will swing 


inches. By using a special spindle, holes less 
than 2 inches in diameter, but not exceeding 
12 inches deep, can be ground. This machine 
is especially adapted for grinding holes in 
hardened steel gears, cutters, collets, bushings 
and similar work. Taper holes can also be 
ground as easily and accurately as those that 
are straight, and such work as facing recesses 
in automobile gears to obtain a bearing true 
with the hole can be done without removing 
the piece from the machine. 

The design and construction of this ma- 
chine, front and rear views of which are 
shown in Figs. 1 and 2, respectively, gives evi- 
dence of a careful study of the requirements 
for a grinder of this type. The general opera- 
tion of the machine is as follows: The work 
to be ground is fastened either in a chuck or 
on a faceplate mounted upon the work spindle, 
which is driven from the overhead works. 
The headstock carrying the work spindle is 
fastened to the table of the machine, and the 
latter has an automatic, reversing, longitu- 
dinal movement similar to that of universal 
and plain grinding machines. The grinding- 
wheel stand and slide are mounted on a heavy 
bridge, which is bolted to the right-hand end 
of the machine bed and spans the work table. 
The grinding-wheel spindle is driven by a web 
belt from an intermediate shaft mounted at 
the back of the wheel-stand as shown, and 


this intermediate shaft, in turn, is belted to the over-head 


a ww rks: 


The work speeds and table feeds of this machine are inde- 
pendent, the same as with the universal and plain grinders 
built by this firm. This arrangement makes it possible to 
obtain a correct table feed for any work speed. For example, 
when it is desired to remove stock rapidly, a slow speed and 


fast feed are available. Both work and table 

feeds are started and stopped by a single lever 

located on the front of the machine. 
All wearing surfaces throughout are ade- 


quately protected from grit. The ways of the 


bed are always covered and the oil holes are pro- 
tected from grit and dust. All screws, bolts and 
nuts requiring frequent adjustment are hardened. 
The handwheels and levers for controlling the 
various movements of the machine are all placed 
at the front. 

Wheel Spindle, Stand and Slide 

The wheel-spindle is of hardened tool steel and 
is enclosed in a heavy sleeve that extends prac- 
tically its full length. The spindle and sleeve 
form a separate unit, which can be removed 
easily and quickly in case another spindle and 
sleeve of smaller size is to be used. At the front 
end of the spindle and close to the wheel there 
is a phosphor-bronze box in the sleeve, and at 
the pulley end an annular ball ‘bearing is pro- 
vided to take the pull of the belt and reduce 
friction to a minimum. The different grinding 
wheels used are mounted on a sleeve, which has 
a taper hole that fits the end of the spindle. 

An ample range of independent spindle speeds 
is obtained by the use of interchangeable split 
pulleys on the intermediate shaft at the back of 
the wheel-stand. An idler pulley is provided to 
keep an even tension on the belt and take up the 


slack resulting from the use of pulleys of different diameters. 
Three split pulleys are furnished providing for speeds varying 
from 3990 to 7300 revolutions per minute. 


Fig. 2. Rear View of Brown & Sharpe Internal Grinder 


The wheel-stand and slide are both of heavy, rigid construc- 
tion, capable of resisting vibrations which would cause inac- 
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curacy in the work. The wheel-stand swivels, thus permitting 
the spindle to be set at an angle when grinding the faces of 
cutters or automobile gears. This feature is also convenient 
when a hole has been ground, and it is desired to grind the 
face of the work before removing it from the machine. The 
ways of the wheel-stand slide are long to insure alignment, 
and are amply proportioned to resist vibrations. A trans- 
verse movement of the slide is obtained through a worm and 
wheel, actuated by a handwheel at the front of the machine. 
When it is desired, an automatic cross-feeding mechanism, 
similar to that found on all Brown & Sharpe universal and 
plain grinding machines, can be furnished. 


Headstock 


The headstock is of a rigid design and is firmly fastened 
to the swivel table by means of bolts that slide in a T-slot. It 
swivels and can be set at any required angle, the amount of 
adjustment being indicated by graduations on the base. The 
spindle is hollow and runs in bronze boxes provided with 
means of compensation for wear. It can be locked in position 
when removing the faceplate, chuck, or an attachment. Over 
the spindle pulley there is a belt tightening device consisting 
of a small pulley mounted on a bracket that can be drawn 
forward or pushed back by means of the handle shown. The 
forward adjustment puts the driving belt in tension and 
causes the spindle to revolve and drive the work. When the 
idler is swung back, the spindle can be quickly brought to a 
stop for changing the work, or it can be revolved easily by 
hand when centering a piece. A range of twelve work speeds, 
varying from.40 to 340 revolutions per minute are provided. 


Sliding Table 

The sliding table is of rigid construction and its bearing 
surfaces are scraped to fit the ways on the bed which are 
aligned with master straightedges. The travel of the table is 
automatic and entirely independent of the speeds of the work 
and wheel. It is controlled by adjustable dogs on the front of 
the table that operate against a reversing lever in the usual 
manner. The dogs can be raised and the table run beyond 
the reversing points without disturbing the adjustment, which 
is a valuable feature when withdrawing the work from the 
wheel. When the work is finished the trip dog nearest the 
wheel is raised; the table then moves to the left until the 
power feed automatically disengages. The table can then be 
moved farther away by the large handwheel shown. After a 
new piece of work is inserted, the table is moved up by means 
of this handwheel until the work nearly reaches the grinding 
wheel, when the power feed automatically engages again. 


Provision for Wet Grinding 

The soda water for wet grinding is pumped from a tank lo- 
cated in the bed and is fed to the wheel through the hollow 
work-spindle. The pump consists of a simple fan, revolving in 
a case, and, as it is immersed at all times, no packing is re- 
quired. The tank is readily accessible for cleaning. The hood 
or water guard shown on the machine is furnished for cover- 
ing the work. 

In other details, the construction of this machine differs 
but little from that of the Brown & Sharpe universal grinding 
machines. The swivel table, however, pivots on a stud lo- 
cated beneath the headstock. This gives a long leverage from 
that point to the end, thus enabling very fine adjustments to 
be made when setting to grind straight or when adjusting to 


an exact angle for taper work, after the headstock has been set- 


as closely as possible by the graduations on its base. There 
are six changes of table feed, varying from 15 inches to 48 
' inches per minute. The equipment furnished with the machine 
is shown about the base in Fig. 1. The overhead works, which 
are not shown, are also included in the equipment. 


WALKER SURFACE GRINDER 


The Walker Grinder Co., Worcester, Mass., is building an 
improved design of “single-stroke” surface grinder which is 
adapted for grinding concave as well as flat surfaces. This 
Machine is of the cuwp-wheel type and has a heavy column on 
which are mounted upper and lower vertical slides. The 
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upper slide carries the grinding wheel, and the lower slide 
has a rotary magnetic chuck on which the work is mounted. 
When the machine is in operation, the wheel is fed down 
against the work until the latter is finished to the required 
thickness. The wheel slide is fed against a positive stop and 
the thickness of the work is varied by adjusting the lower 
slide which is equipped with a vertical feed-screw. This screw 
is operated by the large handwheel (seen at the left of the 
slide) which is graduated in thousandths of an inch. When 
this adjustment of the lower slide is once made, it is not 
changed for successive operations except to compensate for 
wheel wear. The feeding movement of the grinding wheel is 
effected by the hand lever seen at the right of the wheel slide. 
This same lever also controls the starting and stopping of the 
work spindle, the switching on or off of the magnetizing cur- 
rent for the chuck, and it also controls the de-magnetizing 
current for neutralizing the residual magnetism always found 
in a magnetic chuck after the electric current has been 
switched off. 

All of the power movements for this machine are derived 
from a horizontal shaft at the rear on which are mounted 


Walker Surface Grinder 


Je eg sabe 


tight and loose pulleys. The wheel spindle is driven inde- 
pendently by a quarter-turn belt which passes over idlers as 
shewn. The spindle pulley is wide enough to permit the re- 
quired vertical movement of the slide. The ‘work table is 
driven from the drum pulley seen at the rear of the column. 
This pulley receives its motion through gearing from an in- 
termediate vertical shaft which, in turn, is driven by a quartur- 
turn belt connecting with the inner end of the horizontal driv- 
ing shaft. The drum pulley is also wide enough to permit 
the necessary vertical movement of the lower slide. The wheel 
slide is counterbalanced by a weight inside the column, so 
that when the operating lever is thrown back, the slide returns 
to its upper position, thus leaving plenty of room under the 
wheel for placing or removing work. ‘The link and lever con- 
nections seen at the side of the column, connect the whecl 
slide with a jaw clutch inside the work-table driving drum, 
and disconnect the latter from the shaft on which it is mount- 
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ed, when the wheel slide is in the upper position. By this 
means, the work spindle is automatically stopped whenever 
the wheel is raised from the work. It is sometimes advisable 
to clean the chuck face while in motion and, in such a case, 
the drum-clutch operating mechanism. may be disengaged, thus 
giving an independent icontrol of the work spindle through the 
foot lever seen at the base of the machine. 

When this machine is to be used for concave grinding, the 
knee supporting the work table is tilted to the required angle. 
The knee is separate from the slide and has an overlapping 
ledge at the top, on the outer corners of which are set-screws. 
These set-screws provide means of correct alignment in one 
direction and form pivoting points. The tilting movement is 
effected by the knurled screw seen near the lower end of the 
knee. The latter is held against the slide by four cap-screws 
Which have located quite near them, four adjusting set-screws. 
These set-screws are permanently set for aligning the knee, 
but can be re-adjusted at any time if necessary. The knee has 
an adjustment of two degrees and can be quickly reset in a 
level position without re-aligning. 

Work having a concave surface is not held directly against 
the magnetic chuck, but on an auxiliary plate. The magnetic 
power of the main chuck is transmitted through this auxiliary 
plate, the upper surface of which is shaped to suit the work. 
The use of the auxiliary plate in connection with the grinding 
of a milling saw is illustrated in Fig. 2. After the saw is 
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shows how a number of small washers can be ground at one 
setting. These washers are separated by a perforated iron or 
brass disk, which acts as a retainer and holds the parts in the 


Fig. 6. Small Parts placed on Chuck so as to support Hach Other 


required position over the poles of the magnetic chuck. Fig. 6 
illustrates how parts can be located on a chuck for multiple 
grinding, so that they support each other, thus making it un- 


Fig. 2. Grinding a Concave Saw 


ground concave on one side it is held for grinding the opposite 
side on a plate having a convex face. If the saw were held 
for grinding the last side, against the flat face of the regular 


Fig. 5. Multiple Grinding of Small Washers 


chuck, it would be pulled down in the middle, thus making it 
impracticable to concave both sides alike. Fig. 3 shows the 
method of grinding such work as dies, disks, etc., and Fig. 4 
illustrates how piston-rings or similar parts are held. Fig. 5 


Fig. 3. Grinding a Die 


Fig. 4. Method of Holding Piston-ring 


necessary to use stays. These different views are shown to 
indicate, in a general way, how various kinds of work is 
ground on a machine of this type. 


BAKER BROTHERS AUTOMATIC DRILLING 
MACHINE ; 


Baker Bros., of Toledo, Ohio, have brought out a new type 
of drilling machine designed to reduce the idle or non-pro- 
ductive period connected with drilling operations. The | 
maximum.time required for drilling many classes of work is 
not consumed while the drill is passing through the material, 
but while the operator is placing the work in position, advanc- 
ing the tool to the work through the jig bushing or clearance 
space, engaging the feed, withdrawing the tool and removing 
the work. After considerable study and experimenting, this 
company has developed a machine to perform these operations 
automatically—as far as the movement of the drill-spindle is 
concerned—and in a minimum of time. This machine, which 
is illustrated in Figs. 1 and 2, is so simple in construction that 
changes for different classes of work can be made quickly. 
The spindle is fed to the proper depth and returned by means 
of a cam which gives a powerful feed and a quick return 
movement. The feed also has a dwell at the end of the down- 
ward movement, which adapts the machine for accurate facing 
operations. . 

Either a plain work-table or one having an automatic index- 
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ing movement is provided. The automatic table is intended for 
work which is comparatively small, thus permitting a number 
of parts to be held in a suitable fixture around the periphery 
of the table, as shown in Fig. 2. As the forward and return 
movements of the drill spindle are automatic, the operator 
simply inserts new blanks and removes those that are drilled. 
The automatic indexing motion takes place as soon as the 
spindle is withdrawn and rotates the table to the next position, 
thus bringing a new piece of work under the drill or other 
tool. The period required for withdrawing the tool and in- 
dexing the table varies from two to three seconds. Change- 
gears are provided for indexing the table any required number 
of divisions from five to eighty. As the table can be adjusted 
in or out, holes can be drilled on circles of any radius within 
the capacity of the machine, by providing the proper change- 
gears for the indexing movement. The standard machine will 
drill holes in circles varying from four to twenty inches in 
diameter. A scale is provided which shows the diameter of 
circle on which the drill is set for any position of the table. 
When this machine is used for chuck work, the table usually 
has from six to eight chucks, and all the workman has to do is 
to insert and remove the work, as the machine itself requires 
no attention other than to see that the tools are kept sharp. 
If a drill should break, the machine can-be stopped instantly. 


Baker Bros. Automatic Drilling Machine 


Rig. 1. 


In case it should be desirable, the machine can be made to 
skip any number of chucks when indexing. 

When a plain table is used, the operator places the work 
under the drill-spindle and trips the machine by a foot-lever, 
the same as he would a punch press. The spindle then ad- 
vances and the drill passes through the work, after which the 
spindle returns quickly to its upper position. The operator 
then removes the finished piece of work, places another blank 
in position and trips the foot-lever as before, which causes the 
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spindle again to feed down and return automatically. As the 
machine is entirely controlled by the foot-lever, the operator 
can use both hands for inserting and removing the work, 
thereby securing a very rapid production. The plain table is 
used for work which, because of its shape or size, could not be 
handled on a machine of the automatic indexing type, such as 
is shown in the accompanying illustrations. 


po 


Fig. 2. View of Baker Bros. Drilling Machine showing Table 
Indexing Mechanism 

This machine has a capacity for drilling 1-inch holes in steel 
when using high-speed drills. The automatic indexing type 
will drill %-inch holes through a piece of cast iron 34 inch 
thick, at the rate of eight holes per minute. The spindle is 
mounted in a bronze-bushed slide which operates on carefully 
scraped ways. The revolving cam-drum, which imparts a feed- 
ing movement to the spindle, acts against a roll attached to the 
spindle saddle. This cam, in addition to “slip” change-gears, 
gives the required feed variations. One cam is provided with 
each machine. 

The spindle has a vertical movement of 6 inches. It is made 
of high-carbon, hammered crucible steel and has a minimum 
section of 134 inch. The end is bored to a No. 3 or 4 Morse 
taper. There are six spindle speeds ranging from 200 to 800 
revolutions per minute, the changes being obtained by means of 
the three-step cone pulley shown, and a two-speed counter- 
shaft. The idler pulleys at. the rear are mounted on a vertical 
slide which can be adjusted to align the pulleys with different 
steps on the spindle cone, by means of the handwheel seen at 
the rear. The spindle is driven by a 2-inch belt and the dis- 
tance from the center of the spindle to the frame is 8 inches. 
All the running bearings of this machine are equipped with 
ball bearings. The machine can be arranged for either motor 
or belt drive. 
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NEW BRITAIN SCRAPING STAND 


The stand shown in: the accompanying illustrations is used 
for holding work while scraping the bearing surfaces. This 
stand is especially useful in connection with the scraping and 
fitting of dovetail ways or bearing surfaces which are at an 
angle with the face of the 
work. The table to which 
the parts are clamped can 
be adjusted to hold the 
work in a horizontal po- 
sition, or it may be tilted 
to locate the surface 
being scraped in a more 
convenient position for 
the workman, as indicat- 
ed in Fig. 2. 

The table is locked in 
pesition by means of 
hinged clamping levers 
which are permanently 
attached to the stand. 
The table may be inclined 
to any angle up to 90 de- 
grees. The face of the 
table is 16 by 30 inches. 
The work is held in position by means of bolts that engage 
T-slots cut in the table face. The height of the table can be 
varied from 2814 inches to 34% inches. This adjustment is 
effected by means of a ‘“‘quick-pitch” screw located within the 
column. After the table is raised to its extreme height, it still 


Fig. 1. New Britain Scraping Stand 


Fig. 2. 


Stand set for Scraping Angular Surfaces 


has a bearing on the column so that it cannot be accidentally 
turned out of the base. The vertical adjustment permits the 
work to be held at the most convenient height for the work- 
man. This scraping stand is made by the New Britain Ma- 
chine Co., 64 Bigelow St., New Britain, Conn. 


BLISS “KNUCKLE-JOINT” PRESS 


Power presses of large proportions and great capacities are 
being used increasingly in connection with many manufactur- 
ing operations, owing to the fact that many articles can be 
produced more economically and uniformly in a press than 
by the methods formerly employed. The E. W. Bliss Co., 5 


Adams St., Brooklyn, N. Y., is now building a new line of | 


knuckle-joint presses, one size of which is shown herewith. 
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These presses are used for heavy stamping and embossiug 
operations on steel, brass, copper, silver, Britannia, ete., and 
they are particularly adapted for embossing operations in the 
manufacture of medals, coins, jewelry, etc. The toggle-joint 
gives a powerful movement to the slide at the end of the 
stroke when the work is being done. A comparatively slow 
movement is also obtained at the end of the stroke which is 
desirable when it is necessary to have the metal flow while 
under pressure, as in embossing. , 

This machine is capable of exerting a pressure of 800 tons. 
The toggle links are placed above the slide in the same posi- 
tion as the pitmans of an ordinary crank press, and they are 
operated by a crankshaft in the rear of the press. This con- 
struction permits the use of positive knockout attachments in 
the bed and cross-bar knockouts in the slide. The powerful 
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Large Toggle-joint Embcssing Press 
jaw clutch on this machine has three engaging points and is 
operated iby the foot-treadle seen at the right. 
adjustment for dies and pressure is obtained by a taper wedge 


adjustment. The position of this wedge is changed by means 
of a screw, which, in turn, is operated by the handwheel 
shown. . 


This press is of the tie-rod construction, the bed and crown- 
piece each being separate castings. The side housings, which 
take any side strain and provide bearing surfaces for the slide 
and crankshaft, are also separate and of box section. 
large tie-rods pass through the side housings and take the 
entire strain when the press is at work. This construction not 
only prevents breaking the frame, but also provides a means 
for releasing the press should it become stalled on its center, 
as the tie-rods may be heated and expanded through suitable 
openings provided. The distance between the uprights of the 
press is 28 inches; the stroke of the slide is 2 inches, and the 
total weight of the machine is 45,000 pounds. 


TEST INDICATOR 


A new type of test indicator recently developed for use on a 
lathe, milling machine or in connection with tool-room work, 
is shown in the illustration. The instrument proper is very 
light and sensitive and has a scale with graduations reading to 
0.0005 inch. Since these graduations are spaced 1% inch apart, 
a reading of 0.0001 inch can be obtained. As the tool is 
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mounted on an adjustable holder, it can be set in any direc- 
tion as indicated by the lines. The position with relation to 
the work can be varied by an adjusting nut at the end of the 
tool, and there iis an elevating nut for raising or lowering the 
indicator to bring it in alignment with the center line of the 
lathe. This indicator, when arranged as illustrated, can ‘be 
used in an ordinary toolpost, and when the holder is removed, 
the stem fits,the tcolpost of any bench lathe or it can be 
clamped to the spindle of a surface gage in place of the 
scratch awl or scriber. Direct contact is made with work by 
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Test Indicator made by American Watch Tool Co. 


a small ball point, which, through a system of levers, gives.a 
reading on the scale that is multiplied about two hundred 
times. The contact point is removable and can be replaced by 
finer ball points, flats or any special shape required. The 
working parts of the indicator are all carefully protected from 
injury by a metal shield. This indicator has been placed on 
the market by the American Watch Tool Co. of Waltham, 
Mass. It is an accurate and inexpensive instrument for use 
in machine shops or laboratories. 


LAPOINTE BROACHING MACHINE 


A light type of broaching machine has been designed by the 
J. N. Lapointe Co., Marlboro, Mass., for keyseating compara- 
tively small parts, such as the change- or feed-gears used on 
various types of machines. This machine is said to cut key- 
ways in work of this kind at the rate of from 150 to 200 pieces 
per hour. It has a capacity for broaching keyways up to % 
inch in width, and usually from two ito four parts can be 
broached simultaneously. 

The construction of this machine is very simple. There is 
a sliding head having a stroke of 40 inches, which is actuated 
by a 2-inch non-revolving screw. This screw passes through a 
reyolving bronze nut which is inserted in the hub of the driv- 
ing pulley. Two loose pulleys are mounted on the hub of the 
tight pulley, this hub acting as abearing for the driving mechan- 
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Lapointe No. 1 Broaching Machine 
ism. This combination of pulleys and also the belt shifting 
device, is similar to the arrangement used on planers. The 
driving belts can be shifted by hand, or automatically by 
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means of adjustable dogs. The rod which carries the stop- 
dogs, is connected with two swiveling belt-forks which are 
mounted on a shaft passing through the bracket shown. When 
the sliding head comes in contact with one of the stop-dogs, 
either the forward or return belt is shifted onto the tight 
pulley, thus reversing the movement. 

The stroke of the sliding head is varied according to the 
length of the brcaching tools used, by simply changing the posi- 
tion of the stop-dogs. The driving nut is’so arranged that it 
can ibe removed quickly for replacement, when necessary, by 
unscrewing a cap at the end of the driving pulley hub. This 
machine has a ball bearing thrust to eliminate excessive fric- 
tion and wear on the nut and screw, especially when heavy 
broaching is being done. The ball bearing reduces the power 
required for operating the machine. This machine is alsa 
adapted for broaching square holes up to % inch. 


DWIGHT SLATE AUTOMATIC DRILLING 


MACHINES 


The multiple-spindle machines illustrated in Figs. 1 and 2 
are automatic in that the feeding and return movements of 


Fig. 1. Dwight Slate Cam-feed Automatic Drilling Machine 


the drill spindles are obtained from cams. 
These cams are mounted on a shaft at the 
rear and are spaced at equal angles, thus 
giving the same intervals of time between 
the movements of each spindle. For exam- 
ple, the cams of a four-spindle machine are 
90 degrees apart, whereas the cams of a six- 
spindle type are 60 degrees apart. When 
the machine is in operation, the various spin- 
dles move progressively and continuously, 
and the workman’s entire time is utilized in 
loading jigs and removing the drilled 
parts, so that a very rapid production is 
obtained. 

These machines ‘are of an improved de- 
sign now being manufactured by the 
Dwight Slate Machine Co., Hartford, Conn. 
The machine shown in Fig. 1 has four spindles, and Fig. 2 is 
a rear view of a six-spindle type. Any number of spindles 
ranging from two to eight can be furnished. The number that 
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one man can operate depends, of course, on the time required 
for drilling the work. The end view, Fig. 3, shows the ar- 
rangement of the cam feed. The required movement for each 
spindle is obtained from an independent cam C which engages 
a roller on slotted arm A. The latter is connected to the pinion 
shaft by rod B and the lever shown, 


Fig. 2. Rear View of Six-spindle Cam-feed Drilling Machine 


The stroke of the spindles is varied for drilling holes of 
different depths, by adjusting nut a on the slotted arm. The 
position of each spindle can also be adjusted independently for 
leveling the drill points, by loosening nut D and turning the 
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Fig 3. Detail of Cam-feed Mechanism 


feed lever with relation to the pinion shaft. The end of this 
pinion shaft is tapering and fits into a hole of corresponding 
taper in the hub of the feed lever, which connection enables 
the adjustment to be made. The feed lever is made in two 
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parts and is equipped with a safety device for stopping the feed 
in case of an overload at the drill point. The safety stop 
consists of a hardened, adjustable spring-plunger p which is 
inserted in the upper half of the feed lever and engages a 
notched stud attached to the lower half. If an overload occurs, 
plunger p is disengaged from the stud, thereby protecting the 
feed mechanism and preventing the breaking of drills to a 
large extent. The tension on this plunger can be varied for 
drills of different diameters. In case it is desired to feed 
one of the drill spindles by hand, this can be done by dis- 
engaging link B. 

As the amount-of feeding movement is limited to the throw 
of the feed lever, this machine is restricted to the drilling of 
holes not exceeding 1% inch in depth. The cam-shaft is driven 
from the main shaft through worm gearing and the feed change 
mechanism seen to the right of the machine in Fig. 2. This 
gear box gives three feed changes which are obtained by shift- 
ing a small pull-pin. There are also three spindle speeds ob- 


tained by the three-step driving cone pulley. The spindle driv- 
ing belts have adjustable idlers at the rear for varying the 
tension, and the spindle belt pulleys are equipped with oil 
reservoirs and an ingenious method of providing continuous 
lubrication. 

The work table of this machine is securely locked to the 
column by a narrow gib located on one side of the central 


Fig. 4. Automatic Drilling Machine with Worm Feed 


dovetailed way seen in Fig. 1. When this gib is drawn out- 
ward by a stud passing through the saddle, the table is clamped 
tightly against the outer bearing surfaces shown, and it is also 
securely locked to the central dovetailed way. The elevation of 
the table is effected by the screw and handwheel shown. This 
machine is especially adapted for drilling small duplicate parts 
such as are used in the manufacture of locks, light hardware, 
small tools and similar parts. 

Fig. 4 shows another multiple-spindle machine of the same 
type but equipped with a different feeding mechanism, The 
arrangement of this feed is shown in Fig. 5. The feed move- 
ment is derived from a back shaft U, which is driven from the 
main shaft through a change-gear box, the same as with the 
cam-feed design. The feed worm F is supported and held in 
engagement with worm-gear R, by a latch-arm A which nor- 
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mally engages a supporting stud J. The adjustment of the 
automatic feed trip for drilling holes of any depth between 
0 and 514 inches, is obtained by setting the adjustable ring B 
in the proper relation with the pinion shaft. This ring has 
a projecting lug, as shown, which disengages latch-arm A and 
throws out the feed. The distance that the projection on ring 
B travels before disengaging the latch, determines, of course, 
the depth of the hole drilled. The screw N and shoe K provide 
convenient means for securely locking ring B to pinion shaft L. 
The stop-pin P determines the maximum adjustment of ring B. 

This machine also ‘has an automatic safety release in case of 
an overload, which operates as follows: Worm F is keyed to 
rotate with its shaft, but is free to slide longitudinally. Under 
a normal load this worm is held in the operative position with 
respect to worm-gear Rk, by means of a ring C and compression 
spring D. When overload cccurs, the worm moves longitud- 
inally against the tension of compression spring D, and as the 
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Machinery 
Fig. 5. Feed Mechanism of Machine illustrated in Fig. 4 


worm is connected to latch A through the ring C and pin H, 
this longitudinal movement results in disengaging the feed. 
The tension of ‘spring D can be varied for drills of different 
diameter, by cap H# and the locking nut shown. The feed can 
be stopped at any time by throwing out latch A, and it is 
engaged by simply lifting the worm-shaft supporting arm G, 
which causes the latch to hook over stud J. 

A multiple-spindle machine equipped with the worm feed, is 


Gardner Vertical-spindle Motor-driven Disk Grinder 


recommended when the drilling is comparatively deep, and, 
especially, for work which cannot be quickly inserted in or 
removed from the jigs. On the other hand, the cam-feed ma- 
chine is adapted to that class of work which is quickly drilled 
‘and easily jigged. 
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SCHUCHARDT & SCHUTTE TACHOSCOPE 


The instrument shown herewith is known as a “‘Tachoscope” 
and consists of a revolution counter and a non-magnetic, pre- 
cision stop-watch, which are so connected that they operate 
simultaneously the moment a slight pressure is applied to the 
center spindle. As soon as the pressure is released, both the 
revolution counter and watch stop at the same time, thus 
indicating on the dials shown, the number of revolutions made 


Combined Revolution Counter and Stop-watch 


by whatever is being tested, and also the time elapsed. The 
small pointer on the watch dial records up to thirty minutes 
and then repeats, and the duration of the test is indicated in 
minutes, seconds and fractions thereof. The revolution coun- 
ter has three pointers which indicate from 1 to 100, 100 to 
1000 and 1000 to 10,000 revolutions per minute, respectively. 
This instrument can be used for right- or left-hand rotation 
and no adjustment or setting is required. The appearance of 
either a red or black disk on the counter dial, indicates 
whether right or left rotations are being counted, and the 
figures on the dials which correspond in color with this disk, 
are the proper ones to use. The counter and also the stop- 
watch, can be set back to the zero position instantly. The 
movements of the stop-watch and counter are said to equal in 
precision those used in ‘high-grade time pieces. This instru- 
ment, which has been placed on the market by Schuchardt & 
Schutte, Cedar and West Sts., New York, is especially recom- 
mended for testing rapidly revolving parts and it can be used 
for speeds up to 30,000 revolutions per minute. 


GARDNER MOTOR-DRIVEN DISK GRINDER 


The large vertical spindle type of disk grinder which is 
built by the Gardner Machine Co. of Beloit, Wis., and was 
described in detail in the September, 1911, number of Ma- 
CHINERY, iS now equipped with a motor drive. The motor is 

mounted on an extension of the base and 

forms an integral part of the machine, as 

shown by the accompanying view. A 15- 

horsepower motor is used, and connection 

is made with the main shaft of the grinder 
by a silent chain. This main shaft, in turn, 
drives the disk wheel spindle through beve) 

gears which are fully enclosed and run im- 

mersed in oil.. A guard covers the chain 
and gears as shown. The starting box 

for the motor is attached to the rear of 

the base and does not show in the illustra- 

tion. The pedestal for the motor is made 

to accommodate any standard make that is 
* specified. 

When these machines are installed in 
plants having no dust exhaust system, an 
exhaust blower is furnished. The pulley 
for driving this blower is attached to the 
main driving shaft, midway between the 
shaft collar and the silent chain gear. The 
disk wheel is driven at 500 revolutions per 

minute, and is 53 inches in diameter. This type of grinder is 
also made for a belt drive, from either overhead or underneath. 
The motor-driven type is often more convenient when it is de- 
sired to place the machine under a hoist or crane-way. The 
complete weight of the machine is 4500 pounds. 
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SAFETY BELT-HANGER 


The Universal -Stamping Co., 47 Poultney St., Buffalo, 
N. Y., is now manufacturing a safety belt-hanger which is 
designed to prevent the accidents caused by belts winding up 
on the shaft when they are thrown on or off the pulleys. This 


hanger consists of a cast-iron bracket which is fastened to 
the ceiling or shaft-hanger support, by three lag-screws or 
bolts. 


The hanger proper is made of steel tubing bent at right 
angles on the lower 
end. The horizontal 
part thus formed 
carries a roller 
which is held in 
place by a-— small 
casting driven in 
the end of the tube. 
The hanger is _ lo- 
cated over the cen- 
ter of the shaft, and 
on whichever side of 
the pulley the belt is 
usually thrown off. 
The supporting 
roller should be 
about one-half inch 
below the rim of-the 
pulley. The end of 
the _ roller should 
also be close to the side of the pulley. When a belt 
is thrown off it runs onto the roller, and, if the other end 
’ of the belt is also thrown off the driven pulley, the belt will 
hang free from the shaft, as shown in the illustration. When 
a belt is being placed on the revolving pulley, it is first en- 
gaged with the stationary driven pulley, after which it is 
slipped onto the driving pulley by using an ordinary belt pole. 
As the belt is held close to the pulley rim by this hanger, it can 
be put on easily. This belt-hanger is made in three sizes for 
belts up to 6 inches in width. 


Safety Belt-hanger 


CHAMPION MOTOR-DRIVEN LATHES 


The method .of applying a motor drive to the 12-, 14-,.16, and 
18-inch lathes built by the Champion Tool Works Co., 2422 
Spring Grove Ave., Cincinnati, Ohio, is shown in Figs. 1 and 2. 


Ris 2. 
The power is transmitted from the motor to the lathe spindle 
as follows: A steel pinion mounted on the motor shaft, meshes 
with a raw-hide intermediate gear which makes the drive prac- 
tically noiseless. This raw-hide gear drives a friction gear 
which runs freely on the spindle sleeve. Keyed to this sleeve 
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Motor-driven Lathe built by the Champion Tool Works Co. 
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there is a friction controlled by the horizontal lever seen in 
front of the headstock, and by means of this lever, the lathe 
can be stopped or started at will, independently of the motor. 
The drive from this point to the spindle is either direct 
through the face gear to which the friction can be connected 
by means of a locking pin, or through either one of the posi- 
tive-clutch, double back-gears which are controlled by the ver- 
tical Jever shown. These three mechanical changes in the 
headstock, in addition to those obtained by the three to one 
variable-speed direct-current motor, give a wide range of pro- 
gressive spindle speeds. The spindle speeds vary (approxi- 


‘mately) from 12 to 400 revolutions per minute, and the con- 


Bie } 


Fig. 2. Rear View showing Headstock End of Motor-driven Lathe 


venience of the control enables these changes to be obtained 
quickly and with little effort cn the part of the operator. 

The speed of the motor is regulated by a drum-type con- 
troller located under the headstock end of the lathe. This con- 
troller is operated by the crank handle seen at the right of the 
apron. The connection between this handle and the controller 
is made through bevel gears, a splined rod and the chain and 
sprocket wheels shown. 
A handwheel on the out- 
er end of the motor 
shaft, enables the oper- 
ator to revolve the lathe 
spindle by hand, when 
this is necessary in con- 
nection with the chuck- 
ing or inspection of 
work. Any standard 
make of motor having a 
speed variation of from 
500 to 1500 R.P.M., ean 
be used and the follow- 
ing sizes are recommend- 
ed: For a 12-inch lathe, 
1 horsepower; 14inch 
lathe, 1 horsepower for 
medium duty, and 2 
horsepower for heavy 
duty; 16-inch lathe, 2 
horsepower; 18-inch 
lathe, 3 horsepower. 
These lathes can also be 
furnished for motors of 
the alternating current 
type. ’ 

The back-gears on this 
machine are so arranged that a change from the sin- 
gle to the double back-gear can be made _ without 
stopping the lathe. “As previously stated, this change 
is effected by the vertical lever seen in front of the headstock. 
These gears have a positive internal key clutch, and the change 
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from fast to slow or vice versa, can be made quickly without 
shock or jar. The feeding movement of the lathe can be re- 
versed either from the apron or headstock, and the longitudinal 
feed can be disengaged at any predetermined point by auto- 
matic stops. There is a chasing dial for thread cutting and 
an interlocking device to prevent engaging the screw and rod 
feed simultaneously. The quick change gear box gives forty 
changes for feeding and threading without removing any gears. 
Bight of these changes are obtained by a single lever, and one 
movement of a push-pin varies the entire range. All the gears 
are carefully guarded as will be seen by referring to the rear 
view, Fig. 2. 

The 16-inch lathe has a swing of 17% inches over the bed 
and a swing of 115<’inches over the carriage bridge. It has a 
capacity for cutting screws having from 2 to 56 threads per 
inch, including 114% pipe thread. The 
ratio of the double back-gears is 81/3 to 
1 and 3 to 1, respectively. A double fric- 
tion countershaft, large and small face- 
plates, steady- and follow-rests, wrenches, 
ete., are included in the equipment. A 
taper attachment, chucks, chuck-plates, a 
draw-in attachment, spring cOollets, oil 
pan, pump, turrets for the carriage or 
bed, and similar equipment, can be fur- 
nished extra if desired. 


SLOCOMB INSIDE MICRO- 
METER SETS 


The J. T. Slocomb ‘Co., Providence, 
R. I., has recently placed on the market 
inside micrometer calipers in sets, con- 
tained in morocco-covered velvet-lined 
cases. Some of these sets contain only 
inside micrometers, and others have, in 
addition, regular outside micrometers, as 
shown in the accompanying illustrations. 
The set seen in Fig. 1 contains two inside 
micrometer handles, with two points for 
each handle for measuring diameters 
from 1% to 2 inches by thousandths of an 
inch. The set shown in Fig. 2 has one in- 
side micrometer handle with two points 
for measuring from % to 1 inch, and it~ 
also contains a l-inch outside micrometer. 
There are six sets, in all, which differ in the combination and 
number of tools they contain. , 

The form of the inside micrometer permits it to be used 
for measuring throughout the depth of any hole within its 
capacity and it is adapted for either tool-room or general ma- 
chine shop work. This micrometer is a direct-reading instru- 


Fig. 1. 


Inside Micrometer Set with Capacity 
for measuring from 1-2 to 2 Inches 


Ment and can be set to given dimensions without using an 
outside micrometer. The inside micrometer is made in two 
sizes and each size has two measuring screws which are fitted 
with individual nuts graduated to read to thousandths of an 
inch. Adjustments for different diameters are obtained by 
turning these graduated nuts and the caliper is locked in any 
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Fig. 2. Combination Set containing Inside and Outside 
Micrometer 
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pesition by simply turning the knurled handle. The adjusting 
screw iis prevented from turning with the nut by V-grooves 
engaged by a V-pointed spindle at the side, which is tightened 
by the handle and forms the lock. The V-groove has 1/10 inch 
graduations, which appear above the nut after every fourth 
revolution, thus giving a direct and continuous reading in 
addition to that obtained by finer graduations on the periphery 
of the nut. 


BEAMAN & SMITH SIX-SPINDLE BORING 
MACHINE 


The boring machine illustrated herewith is a special design 
built by the Beaman & Smith Co., Providence, R. I., for boring 
and reaming heater sections. 


This machine has a heavy base 


Beaman & Smith Special Six-spindle Boring and Reaming Machine 


or platen upon which are mounted two uprights. On the front 
face of each upright, there are two adjustable saddles, each of 
which carries a horizontal spindle. At the rear of the upright, 
there are horizontal beds and each bed also has a saddle and 
horizontal spindle, making six spindles in all. The work is 
held in a jig and it is bored or reamed simultaneously from 
both sides, by the different spindles, 
thus giving a rapid production. 

The platen is provided with a track 
on which a jig holding the work is 
rolled into position. Two jigs are re- 
quired, so that cne can be loaded or 
unloaded, while the other is in the 
machine. The spindles in each up- 
right are driven in unison, and those 
on the beds at the rear are independ- 
ent. All the spindles have a hori- 
zontal movement of 11 inches in their 
respective heads. There are four 
speeds ranging from 151% to 32 revo- 
lutions per minute. The feeds for 
the spindles are automatic and vary 
from 1/64 to 1/16 inch per revolu- 
tion. Variations of feed are obtained 
by change gears. Each side of the 
machine is driven independently by 5-inch belts which operate 
on four-step cone pulleys at the rear. The driving gears have 
a ratio of 14 to 1. 

The spindles are all crucible steel and run in hard bronze 
boxes. The inner ends of the spindles are fitted to the par- 
ticular form of cutter required. The platen of this machine is 
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6 feet wide and 10 feet long. The distance between the up- 
rights is 231% inches. The minimum distance between the 
centers of the front spindles is 18 inches and the maximum 
distance, 49 inches. The minimum and maximum distances 
between the ends of opposed spindles, are 34 inch and 22% 


inches, respectively. The greatest distance between the front. 
The weight of this machine 


and rear spindles is 62 inches. 
is approximately 31,000 pounds. 


CASEHARDENING AND ANNEALING 
FURNACE 


The casehardening and annealing furnace shown herewith 
is manufactured by -the Wisconsin Foundry & Machine Co., 
Madison, Wis. The principal features claimed for this fur- 
nace are: high temperatures with a minimum amount of gas, 
ease of heat regulation for constant temperatures, and sim- 
plicity of operation. The furnace proper has a fire-brick heat- 
ing chamber, 15 inches wide, 11 inches high, and 30 inches 


Casehardening and Annealing Furnace 


fong. This chamber is thoroughly insulated from the iron 
shell by air spaces and asbestos board strips. The insulation 
is said to be so effective that the furnace chamber remains hot 
after the fire has been out about fifteen hours. The furnace 
door is easily opened or closed, owing to the ball counter- 
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of 2500 degrees can be easily obtained. The installation illus- 
trated is equipped with a gasoline priming system which is 
used to advantage in starting the furnace, or for enriching a 
poor quality of gas, in order to get the desired heat. This 
furnace can also be supplied in sizes varying from 15 by 15 
inches to 15 by 36 inches. 


SHUSTER STOCK STRAIGHTENER AND 
CUTTER 


The machine shown herewith is designed to automatically 
straighten and cut to accurate lengths either square, hexagon 
or flat stock. It has a capacity for % inch squares or hexa- 
gons and it will also handle flat stock 144 inch wide by 4 
inch thick. A maximum length of 20 feet can be cut, but 


Fig. 1. Rear View of Shuster Stock Straightener 


only part of the extension of the machine is shown in the 


_ illustration. F 


The machine is driven by a balance wheel (see Fig. 1), 
which connects with a train of gears operating the horizontal 
and vertical straightening rolls and feed rolls. There are 
five vertical and five horizontal rolls, all of which are gear 
driven. These rolls have grooves corresponding to the shape 
of the material they are to handle. The upper horizontal rolls 


‘and the rear vertical rolls are adjusted, by means of suitable 


screws, to suit the size of the material. The front feed rollg 
are adjusted by the handwheel shown above them, and they 
are driven in unison with the back feed rolls, by the chain 
and sprockets, seen in Fig. 1. The back feed rolls (at the 
left end of the machine) are also adjusted by a handwheel. 

The extension consists of a guide-bar having a suitable 
groove for the shape of material being handled, and a cover 
or apron. There is an adjustable stop-gage which is set for 
the length to be cut. The coil of stock should be mounted on 


Fig. 2. Side View of Shuster Geared-roll Stock Straightener and Cutter 

a suitable reel located at the end of the machine. 
first passes through a guide and then enters the rear feed 
rolls. The straightening rolls are next encountered and then 


weight provided. Each installation is supplied with two posi- 
tive-pressure blowers of sufficient size to produce the best 
results. The air and gas enter, separately and under pressure, 
a mixer which is seen under the furnace. Here the gas and 
air are thoroughly mixed, and this mixture passes to the fur- 
nace through a single pipe. It is claimed that a temperature 


The stock 


the front feed rolls. After passing the latter, the stock moves 
through a bush die, past the cutter knife and into the guide- 
bar until it strikes the stop gage previously referred to. Then 
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the cutting mechanism is automatically set in motion and 
the knife severs the piece, after which the guide-bar cover 
is thrown open and the cut rod drops out into the forked 
holders or ‘brackets shown. As soon as the stock strikes the 
stop-gage, a clutch mechanism is thrown in, which releases 
the feed rolls and causes them to remain stationary while the 
cutting operation takes place. This machine is built by the 
F. B. Shuster Co., New Haven, Conn. 


DETROIT THREE-PHASE MOTOR STARTER 


A new type of three-phase motor starter is now being manu- 
factured by the Detroit Fuse & Mfg. Co., 1400 Rivard St., 
Detroit, Mich. This starter makes it unnecessary to “fuse” 
a three-phase motor for the starting current, and it auto- 
matically protects the motor from injury, as well as the oper- 
ator. The size shown in the illustration, has a capacity of 
30 amperes at 400 to 600 volts, and it is especially adapted 
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600 VOLT 


DETROIT FUSE g MFG Cg 


Detroit Three-phase Motor Starter 


for motor-driven machinery using alternating-current motors 
with any voltage above 250 and not exceeding 600. 

The starter is of very substantial construction, and all the 
mechanical or moving parts are enclosed in a cast-iron box. 
The switch is operated by the hand lever seen at the side of 
the box. To start a three-phase motor, this lever is moved to 
the “start” position. This closes the circuit and places the 
fuses in the circuit, but ‘parallels’ them with a solid copper 
bar which takes care of the starting load. It is necessary for 


the operator to hold the lever in the starting position until * 


the motor reaches its normal speed; he then removes his hand 
from the lever and the parallel bars are thrown out of the cir- 
cuit without opening it. This leaves the fuses completely pro- 
tecting the motor at its running load, without at any time 
breaking the contact, as is done when a double-throw knife- 
switch is used for this purpose. There are no flimsy or com- 
plicated parts connected with this starter, and in its opera- 
tion there is no possibility of accidental contact with ‘live’ 
parts The three-phase starter is also made in a 200 to 250 
volt size. 
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NEW MACHINERY AND TOOLS NOTES 


Chuck Closer: Stark Tool Co., Waltham, Mass. Hand-oper- 
ated chuck closer for bench lathes which enables the work 
to be released or clamped while the lathe is in motion. This 
chuck is operated by a lever at the left of the headstock. 

Band Saw: Houghton & Richards, 26 N. Clinton St., Chi- 
cago, Ill. Tilting band saw designed for cutting metal. The 
Saw is operated by gravity feed and the band wheels are 
mounted on a tilting arm which swings forward over the 
table and gives a continuous feeding movement. 

Lathe Center: Stark Tool Co., Waltham, Mass. Self oiling 
lathe center which can be oiled without withdrawing it from 
the work. The hole through which the oil is inserted, is 
normally kept closed by an adjustable brass collar. This 
collar retains the lubricant and excludes dust or dirt. 

Tapping Machine: Evans Stamping & Plating Co., Taunton, 
Mass. Vertical ‘tapping machine having an automatic stop 
mechanism for tapping to any predetermined depth. This 
machine is built for either hand lever or foot lever operation. 
It has a capacity up to 4% inch, and the work table is 11% 
inches in diameter. 
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Drilling Machine: Richmond Stay-Bolt Drilling Machine 
Mfg. Co., 11 E. Broad ‘St., Richmond, Va. Machine for 
drilling the tell-tale holes in boiler stay-bolts. The bolts are 
dropped into slots in a revolving carrier, and then all the 
operations are performed automatically. The carrier may 
be easily adjusted to accommodate bolts of different lengths- 


Emery Wheel Guard: Challenge Machine Co., Inc., Philadel- 
phia, Pa. Emery wheel protector and dust guard. The guard 
proper is made of four heavy steel bands which have great 
strength. At the ends of the guards in front, there are ad- 
justable shields which deflect the grindings and protect the 
eyes of the workmen. The guard is attached to the machine 
by a heavy arm. 


Pipe Threading Machine: The Loew Mfg. Co., Cleveland, 
Ohio. Pipe threading machine which will not only cut off and 
thread pipe, but also cut off and thread nipples without the 
use of a nipple chuck. This machine is a lathe bed type. 
The die-head is self-locking and self-releasing. There are 
two changes of speed obtained by shifting gears, and no 
countershaft is required, as tight and looge pulleys are pro- 
vided on the machine itself. 


Die-Sinking Machine: Newton Machine Tool Works, Inc., 
Philadelphia, Pa. Die-sinking machine designed to eliminate 
the use of special angular cutters by having a swiveling knee 
upon which the work table is mounted. By means of this 
angular adjustment of the work table, both internal and ex- 
ternal clearances can be milled with straight cutters. The 
machine is equipped with both vertical and horizontal spin- 
dies and the latter is supported by an overhanging arm. 


Speed Changing Mechanism: Burke Electric Co., Erie, Pa. 
Arrangement for changing the constant speed of alternating 
or direct-current motor, in connection with machine tool 
drives. It consists of a frame which supports a jack-shaft and 
the necessary pulleys for the speed adjustments. In the case 
of a lathe, the frame is attached to the headstock, and the 
jack-shaft is located above the main cone pulley, whereas 
the driving motor is mounted on an extension base at the 
rear. 

Safety Device: J. H. Williams & Co., 61 Richards St., Brook- 
lyn, N. Y. Safety device for drop-hammers, designed to auto- 
matically prevent accidents to the operator when inserting 
work by hand. The device is used in connection with work 
which has to be “restruck” after the “flash” or excess metal 
has been removed. A spring steel guard is clamped to the 
guide or upright, and when the ram descends, the guard 
swings outward, thus forcing the hand of the operator away 
from the danger zone. 

Gear Testing Machine: Peerless Gear Tester Mfg. Co., 602 
Schofield Bldg., Cleveland, O. Gear tester for determining 
the concentricity, pitch diameter and variation in the tooth 
thickness of spur and bevel gears. The machine consists of 
a horizontal base, having a stationary and a movable block 
carrying hardened and ground studs for holding the master 
gear and the gear to be tested. There is also the necessary 
mechanism for transmitting the motion caused by inaccuracy 
in the gear being tested to pointers swinging over graduated 
dials. 

Surface Grinder: Northampton Emery Wheel Co., Leeds, 
Mass. Grinder for surfacing dies, chucks, straightedges, 
surface-plates, typewriter parts and all similar work within 
the capacity of the machine. This grinder is of the column- 
and-knee type and the table can be operated either by hand 
or automatically. The vertical feed is shown by a dial grad- 
uated in thousandths of an inch. Three sizes are built, the 
smallest of which has a table measuring 10 by 24 inches and 
the largest, 10 by 36 inches. A 12-inch wheel is used, and 
the side feed can be varied from 1/64 to 1/8 inch per stroke. 

Motor Drive for Lathes: South Bend Machine Tool Co., 
South Bend, Ind. Double-belt reversible motor drive for lathes, 
consisting of a cast-iron bracket pivoted to a casting at- 
tached to the rear of the bed and carrying both the counter- 
shaft and motor. The motor is mounted on the lower end 
of this bracket and is connected to the countershaft at the 
upper end by open and cross belts. A cone pulley on the 
countershaft is belted to the headstock pulley, and the proper 
tension for this driving belt is obtained by simply adjusting 
the rear bracket by means of a screw in front of the lathe. 
The forward and reverse movements are controlled by a hori- 
zontal shifter rod which extends along the lathe bed and is 
within convenient reach. 

The Periodograph: Gisholt Machine Co., Madison, Wis. 
Recorder for keeping accurate record of time required by 
workmen on various jobs. Each man is supplied with a card 
on which the recorder registers the time at which a piece 
of ‘work is started. When the job is completed, the card is 
again placed in the recorder and the finishing time is auto- 
matically registered just above the starting time. By sim- 
ply subtracting the lower figure from the upper, the net time 
is obtained. Spaces are provided on the card for several 
starts and stops, and by carrying the net periods to the right, 
it is easy to sum up the total time. The stamp automatically 
locates the card, so that the recorder can be operated by the 
workmen without chance of error. 
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SHAPER HAVING AUTOMATIC STARTING 
CONTROL AND SPEED DIAL 


A motor-driven crank-shaper equipped with an automatic 
starting control and a speed dial for obtaining any desired cut- 
ting speed, is illustrated herewith. This is a Gould & Eber- 
hardt machine and it is driven by a 5 horsepower Reliance 
adjustable-speed motor having a speed range of from 300 to 
1500 revolutions per minute. The speed adjustments are ob- 
tained by mechanically shifting the motor armature by hand- 
wheel A. When the speed is properly set for a given operation, 
the motor can be stopped and started as often as desired, with- 
out further attention to the speed adjustment. This is due to 
the fact that the starting and stopping is entirely separate 
from the speed regulation and is controlled by an automatic 


Motor-driven Crank Shaper equipped with Automatic Starting 
Control and Speed Dial 


starter through the drum switch B. This switch has three 
positions, namely, the “start,” “‘off,’ and “break’’ positions. 
To start the motor, it is simply necessary to throw the switch 
to the starting position. When the switch is moved to the “off” 
position, the power is shut off, and the time then required for 
the machine to stop will depend upon the time required for 
friction to overcome the momentum of the moving parts. 
When the switch is thrown to the “brake” position, the motor 
is automatically brought to a stop almost instantly. This 
simple method of stopping eliminates the necessity of a clutch, 
and the motor is never running idle, thus unnecessarily wast- 
ing power. The starter, which is mounted on a nearby post, is 
of the series control type and automatically takes care of all 
starting conditions. All wircs are carried in a conduit which 
is tapped directly in the drum switch, so that there is no 
exposed wiring. 

The speed dial C is a device used with the Reliance adjust- 
able-speed motors to enable the motor speed to be quickly regu- 
lated for obtaining any required cutting speed of the tool. 
This device is in the nature of a circular slide rule, and, in 
the case#of a shaper, it takes into account all the variable 
factors, such as the ratio of the drive and the length of the 
stroke. The method of using this dial was described in the 
March number of Macuinery. It is the product of the Re- 
liance Electric & Engineering Co., Cleveland, Ohio. 
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PERSONALS 


Henry L. Gantt spoke on “Scientific Management” before the 
American Society of Swedish Engineers, Brooklyn, N. Y., Sat- 
urday evening, March 23. 


William H. Holland, of the Sibley Machine Tool Co., South 
Bend, Ind., has succeeded Mr. Walter A. Sibley as president 
and general manager. 


KE. H. Pratt, Lansing, Mich., has been promoted from the 
position cf toolroom foreman to that of tool engineer of the 
Olds Motor Works of Lansing. 
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Frank P. Judge, formerly head of the mechanical depart- 
ment of the Wells Bros. Co., Greenfield, Mass., has been ap- 
pointed general superintendent of the company’s bolt cutter 
and gage shops. 

George V. Rottweiler has resigned as chief engineer and 
factory manager of the Falls Machine Co., Sheboygan Falls, 
Wis. Mr. Rottweiler designed the line of gasoline motors built 
by the motor department of the company. 

E. E. Barney of Syracuse, N. Y., the present manager of 
the Smith Premier Typewriter Works of Syracuse, has been 
appointed manager of the Remington Typewriter Works of 
Ilion, N. Y., to succeed Mr. John Calder, whose resignation 
takes effect May 15. 


Albert G. Lea, who for the past five years was president of 
the Lea Equipment Co., New York and Philadelphia, has dis- 
posed of his interest in the company to Philadelphia parties, 
and has resigned as president. Mr. Lea will not enter active 
business for the present. 


John Calder, who for several years has been manager of the 
Remingtcn Typewriter Works, Ilion, N. Y., has resigned his 
position, effective May 15, to take a position with the Cadillac 
Motor Car Co., Detroit, Mich., where he will be associated 
with the management. 


D. De Vries, manager of the well-known firm of dealers, 
R. S. Stokvis & Zonen, Ltd., Rotterdam, Holland, is in this 
country, where he arrived February 20. Mr. De Vries expects 


_ to remain for about eight weeks, visiting the principal machine 


tool concerns throughout the country. 


George Langen; works manager of the Cincinnati Planer 
Co., Cincinnati, Ohio, sailed March 18 for Hurope, where he 
will make a trip covering the entire continent. Mr. Langen 
expects to be gone four or five months. The trip is taken prin- 
cipally in the interests of his company. = 

Walter B. Snow, publicity engineer, 170 Summer St., Bos- 
ton, has increased his organization by the addition of Mr. 
Charles L. Mulligan, late of the editorial staff of the Brookiyn 
Standard-Union, and for a considerable period associated with 
the publicity department of the Western Electric Co. 


Howard D. Penney, for several years foreman for the Knox 
Automobile Co., Springfield, Mass., and for the past two years 
with the Parker Transmission & Appliance Co., of the same 
city, has taken a foreman’s position with the Hendee Mfg. Co., 
manufacturers of the Indian motorcycle, of Springfield. 


C. F. Barker of the firm of Gilbert & Barker Mfg. Co., Hart- 
ford, Conn., retired from the firm on January 1, 1912, having 
reached the age where he felt that he had earned a well- 
deserved rest. Shortly before retiring, his associates in the 
cffice presented him with a clock as a token of their esteem 
and good wishes. 


Frank D. Chase, associate member or the American Society 
of Civil Engineers and architect of the Western Hlectrie Co., 
has opened offices in the Peoples Gas Bldg., Chicago, Ill., for 
the practice of architecture and industrial engineering. Mr. 
Chase will make a specialty of manufacturing plants and mer- 
eantile buildings. 


Allen D. Risteen, who for the past twenty-three years has 
been assistant editor and editor of The Locomotive, Hartford, 
Conn., has resigned to ibecome connected with the Travelers’ 
Insurance Co., of the same city. Dr. Risteen has contributed 
many valuable articles on steam boiler inspection and practice 
to the technical press. 


Arthur B. Tilton, assistant advertising manager of Hoskins 
Mfg. Co., Detroit, Mich., has been made advertising manager, 
succeeding Mr. H. Ralph Badger, resigned. Mr. Badger, who 
had been with the Hoskins Mfg. Co. for three years as publicity 
manager and assistant manager of sales, will for the present 
confine his attention to personal interests. 


H. E. Harris has been appointed general superintendent of 
the Wells Bros. Co.’s tap and die p'ant. He was formerly the 
company’s assistant superintendent and production engineer 
and came to them from the Western Electric Co., with which 
he had been master mechanic and methods engineer. Mr. 
Harris read the paper ‘‘Taps and Tapping,” presented before 
the monthly meeting of the A. 8. M. E., March 12. 


George J. Henry, Jr., who has had eighteen years’ experience 
with the Pelton Water Wheel Co., San Francisco and New 
York, ten years of which were spent as the company’s chief 
engineer, and the past six years as chief engineer and sales 
manager, has resigned, and opened an engineering office at No. 
737 Rialto Building, San Francisco, Cal. Mr. Henry will spe- 
cialize on hydraulic machinery and hydraulic installations. 


George H. Graves, treasurer, and George T. Coppins, secre- 
tary, of the Walworth Mfg. Co., Boston, Mass., were recently 
presented with loving cups by twenty employes of the com- 
pany, only two of whom have been in the company’s service 
less than twenty years. The average term of service of the 
givers of the cups is thirty-one years. Mr. Graves has been 
with the company forty-seven years, and Mr. Coppins thirty 
years. 


H. R. Setz, who has been chief engineer of the Struthers 
Wells Co., Warren, Pa., for the past two years, has taken the 


April, 1912 


MACHINERY 


Heavy Plain Milling Machines Offer Many 
Opportunities to Reduce Production Costs 


Many heavy jobs in our shops that were 
formerly done on the planer are now 
put on a Heavy Plain Milling Machine. 


A saving of at least one-half and some- 
times considerably more of the time 
formerly required is effected in this way. 


Consequently, the cost of work is like- 
wise lowered. 


No. 5B HEAVY PLAIN MILLING MACHINE 


Such savings in time and cost are sure- 
ly worthy of consideration. 


Perhaps there are many jobs in your 
shop that can be done to distinct ad- 
vantage on a heavy plain milling ma- 
chine, and a study of the few points 
following may serve to open the way 
to a material saving in manufacturing 
costs. 


All B. & S. Heavy Plain Milling Ma- 
chines are exceptional examples of 
strong, rigid construction and are fully 
capable of taking continuous heavy 
cuts. 


They are easily adjusted to accommo- 
date different pieces of work, and are 
handy to operate. 


The No. 5 B Heavy Plain Milling Ma- 


chine shown is the largest size. Its 
table has both power and hand 
feeds—longitudinally, 50”, transversely, 
12”, and vertically, 21”. The driving 
pulley is 20” in diameter, takes 7” belt, 
and runs at 320 R. P. M. Net weight 
10,750 lbs. 


This machine is designed particularly for 
the heavier work in machine tool, engine 
and railroad shops. 


The constant speed type of drive em- 
bodied in these machines enables the 
full power delivered to be available at 
the spindle under all conditions of 
spindle speed. 


It also permits of the speeds and feeds 
being independent of one another. 


A friction clutch, operated by handles 
at each side of the machine, obviates 
the necessity of shifting a heavy belt 
to stop the machine. 


Special circulars describe these and 
many other features more fully, and we 
shall be glad to send you copies free. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I., U.S. A. 
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position of chief engineer with the Otto Gas Engine Works 
of Philadelphia. Mr. Setz was formerly connected with several 
of the leading European and American gas and oil engine 
manufacturers. His attention will be chiefly directed toward 
the development of a complete line of Otto-Diesel engines of 
the horizontal type. 


C. C. Owens was recently placed in charge of the Detroit 
sales office of the Westinghouse Electric & Mfg. Co., with the 
title of district manager. Mr. Owens was born in 1877 and 
graduated from Columbian University, Washington, D. C. He 
entered the employ of the Westinghouse Hlectric & Mfg. Co. 


in 1896, taking the apprenticeship course for three years in - 


the engineering department, specializing on switchboards and 
controllers. For the past eight years he has been connected 
with the New York sales office. 


William R. Wherry, a Pennsylvania R. R. passenger con- 
ductor, was retired March 22, at the age of sixty-seven, after 
fifty years of active service. In this period he was never sus- 
pended or disciplined in any manner. Mr. Wherry was born 
in Cambria County, Pa., and when seventeen years old was 
employed by the Pennsylvania R. R. Co. as a freight brakeman. 
One promotion followed another until he was made a passenger 
conductor on the Pittsburg Division, where he is employed at 
the present time. The record of this passenger conductor, who 
is the type of man the company puts in charge of its trains, 
is given in a letter written by him to his superintendent: ‘I 
have now been running a passenger train for almost forty-six 
years and in that time have never had a serious accident, never 
had a passenger seriously injured or killed, have never been 
fined or suspended, always got along well with the traveling 
public, was never reported by a passenger that I heard of, and 
never was the cause of any lawsuits, which, when you consider 
the number of people of all kinds I have handled, is a wonder. 
It has always been my aim to do everything in my power to 
_ take my train over the division safely, and I have always held 
the company’s interests first and have been loyal to it. I have 
never been seriously injured, but have had some very narrow 
escapes, -having fallen between freight cars, and been Knocked 
down by an engine and squeezed between cars.” 


* * 


OBITUARIES 


Henry W. Spangler, Whitney professor of dynamical engi- 
neering, University of Pennsylvania, Pa., died March 17. 


Alanson H. Merriman, a manufacturer of drop presses for 
the past forty years, died in Hartford, Conn.,: March 4, aged 
eighty-four years. 


Frank E. Eggleton, superintendent of the molding depart- 
ment of the Waterbury Farrel Foundry & Machine Co., died 
March 5, at his home in Waterbury, of pneumonia, aged forty- 
six years. 


John H. O’Donnell, regarded as an authority on wire draw- 
ing machinery, died at his home in Waterbury, Conn., Feb- 
ruary 27, aged forty-eight years. He was the inventor of the 
diamond wire-drawing die, and was prominently identified 
with various concerns in Waterbury and Seymour, Conn., and 
Worcester, Mass. 


Charles Hart, president of the Hart Mfg. Co., Cleveland, Ohio, 
died February 9, aged sixty-two years. He was a lifelong 
resident of Cleveland and established the company of which 
he was president and treasurer, thirty years ago. He is sur- 
vived by a widow, daughter and son, Mr. Louis F. Hart, vice- 
president and secretary of the company. 


Elias G. Heller, president of the Heller Bros. Co., Newark, 
N. J., prominent steel and file makers, died at his home in 
the Forest Hill section of that city, March 22, of pneumonia, 
following apoplexy, in his seventy-fifth year. The firm of 
Heller Bros. was established in 1865 by the three brothers, 
Elias, Peter and Lewis, and a factory was built in the fol- 
lowing year. The business soon outgrew the capacity of the 
building and a much larger plant was built in 1872. Lewis 
Heller withdrew from the firm in 1870 and Peter Heller in 
1880, in which year the brothers George and John Heller 
were made members of the firm. Mr. Heller is survived by a 


py and three sons, Paul E., Arnaud G., and R.° Arthur 
eller. 


Rear-Admiral George W. Melville, formerly engineer-in-chief 
of the U. S. Navy, and world-famous as an engineer, inventor 
scientist and Arctic explorer, died at his home in Philadelphia, 
March 17 of paralysis, aged seventy-one years. At the out- 
break of the Civil War, Melville, then twenty years old, entered 
the U.S. Navy and became an officer of the engineer corps. He 
saw much active service during the war and at its close was 
attached to the Tacony, with which vessel he served in the 
Gulf of Mexico during the occupation and evacuation of 
Mexico by the French. Melville’s career as an Arctic explorer 
began with a trip to the North in 1873, when as assistant officer 
of the small sealing steamer Tigress he assisted jn the search 
for the remaining members of the crew of the Polaris. Later 
he was the engineer officer of the ill-fated Jeannette expedi- 
tion, and returned from this terrible experience in 1882. In 
the spring of 1884 he again went into the frozen North with 
the squadron dispatched to the relief of the Greeley expedition, 
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the survivors of which were rescued in 1884. He was ap- 
pointed engineer-in-chief of the Navy in 1887 for a term of 
four years and was reappointed four times successively, his 
retirement taking place in 19038. During this long period in 
the naval service one-hundred-and-twenty vessels were ‘con- 
structed, aggregating 700,000 horsepower. Rear-Admiral Mel- 
ville was elected vice-president of the American Society of 
Mechanical Engineers 1895-97, president of the society in 1899, 
and in 1910 he was made an honorary member. Some years 
after his retirement from the.Navy he and John Macalpine 
were associated in Philadelphia as a firm of consulting engi- 
neers and naval architects. During this association the Mel- 
ville-Macalpine reducing gear was successfully developed for 
coupling steam turbines to marine propellers for the efficient 
propulsion of ships. : 


MILTON PRINCH HIGGINS 


Milton Prince Higgins, president of the Norton Co., and 
Norton Grinding Co., died Friday, March 8, at his home in 
Worcester, Mass., aged sixty-nine years. Mr. Higgins was 
born December 7, 1842 in Standish, Maine. He was the 
descendent of an old Cape ‘Cod family which originally came 
from England in 1633. At the age of seventeen years he left 
home to serve an apprenticeship in the shops of the Amoskeag 
Mfg. Co., Manchester, N. H. While serving his time he studied 
evenings and saved enough money to enable him to go through 
Dartmouth College, from which he graduated in 1868. After 
his graduation he entered the employ of the Washburn & 
Moen Mfg. Co., under the late Mr. Charles Hill Morgan and 
later took a position as superintendent of the Washburn 
Shops of the then newly organized Worcester Polytechnic 
Institute, where he remained for twenty-eight years. In 1903 
he was appointed a trustee of the Institute, which position he 
held until his death. Mr. Higgins took an active interest in 
the establishment of trade schools for mechanics, and his 
influence in industrial education has been wide-spread. Dur- 
ing his association with the Worcester Polytechnic Institute 
he obtained a year’s leave of absence to organize the shops 
of the Georgia School of Technology at Alabama. He also 
planned the shops of the Miller Manual Labor School of Vir- 
ginia. In 1899, he presented a paper before the American 
Society of Mechanical Engineers on the education of machin- 
ists, foremen and mechanical engineers, thus being the first 
to introduce to the public the “half-time’’ school proposition. 
He was appointed a member of the state board of education 
by Governor Douglas of Massachusetts, and his vigorous efforts 
in this connection led to the establishment of the Worcester 
Trade School in 1908. While at the Washburn Shops, Mr. 
Higgins became interested in a small emery wheel business 
which the acquired in company with Prof. Alden. Under their 
management this business grew into the well-known firm of 
the Norton Emery Wheel Co., which later became the Norton 
Grinding Co. In 1896, the Worcester Polytechnic Institute 
sold its hydraulic elevator business to Mr. Higgins and Prof. 
Alden, who had been instrumental in building it up. Thus 
the Plunger Elevator Co. was established and carried on suc- 
cessfully until its absorption a few years ago by the Otis: 
Elevator Co. In 1904, Mr. Higgins acquired an interest in 
the Worcester Ferrule & Miffg. Co., which in a few years 
greatly increased its business and was reorganized as the 
Worcester Pressed Steel Co. He was also president of the 
Manchester Supply Co., Manchester, N. H., and of the Sanford 
Riley Stoker Co., Providence, R. I. Mr. Higgins was a mem- 
ber and past vice-president of the American Society of Me- 
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THE CINCINNATI! MILLING MACHINE COMPANY 


Exampce No. 42 


No. 2 Plain Cone-Driven Miller 


Exampte No. 19, 


(SECOND OPERATION.) No. 4 Plain High Power Miller 
Direct Connected to a 10 Horse Power Motor 
This operation finishes the ends and top of the piece, Four pieces 


ture at one time. ? 
3 sacha in gang 5¥% inches diameter, smallest 2 inches 
diameter, working at 53. revolutions per ek paren 
speed for the small cutters, feed .0SS inch per turn, or 29 Lyte ape 
travel per minute, removing gh-inch stock. THe TOTAL WIOT! 
SURFACE FINISMED IN THIS OPERATION IS S INCHES. 

Tr takes just 144 minutes to mill ” 

these six surfaces, which, with the 4 ) 
minutes required to mill the six sur- 
faces as shown on the preceding page, 
makes a TOTAL MILLING TIME OF 5!4 


The material is gray-iron. The large cutters are 1314 inches 
diameter, the small ones (not shown) 3 inches diameter, and they run 
14 revolutions taking a cut % inch deep across 8 surfaces having 
3 total width of 23 inches, at a table travel of 44 inches per minute 
This amounts to removing 1114 cubic inches of metal per minute, and 
even this is not the limit of the capacity of the machine, bus is all that 


h bringing the pieces accurate with- 


ING MACHINE COMPANY 


ic fol- 
MINUTES EACH ON THESE PIECES 
t riven 
184 
jinute. 
Mu 


ae Exampte No. 44. 
Exanrts No. 


. 1 Driven A dl 
: + Miller, Moto No. 2 Plain Cone-Driven Mille 
EXAMPLE No. 66. No.4 Plaio High Powe these gFaY" r 


¢ cut oF Ch 
inch. Lent 


These are the same c 1 
of surfsct pieces show 


im depth of cut i 


: non the preceding page. The 4 
es wth earns fc came small cutter is 214 inches diameter, makes 85 revolutions per min. 
oval Thee 1% inches, MET cer 1014 inte ute—a surface speed of 65 feet per minute, and takes a 
Waryes oom Work ae jon each piece BY4 IT A feed, TRE PIE ers chucked cut 17% inch wide removing about 1 
irty-six holes, %4-inch d : : 
» ¥4-inch diameter are 


7 inch of metal at_ [—!— 
a feed of .071 inch per turt®of cutter, which gives a 
table feed of & inches per minute, 


running = 
Our quick feed- 
changing device enables us to change the feed instantly 
to 043 inch for a finishing cut, which is taken at a 
table feed of more than 3% inches per minute, The 


fast feed and the ease with which the rate of feed is 
changed, as illustrated by this job, show 


as this, requires 
illustration of the 


han the 
index 
trunnions are of Jar 7 


why Cincinnati 
ge diameter and 


Millers are beating all previous milling records, 


c 
8 193-0 


Examples of Modern 
Milling Practice 


Our new book ‘‘Examples’’: is 
now ready for distribution. It 
is a 96-page book, made up of 
live matter of the helpful sort, 
as indicated by these sample 
pages. Every one of the ninety- 
six contains information of value 
» to you, if your job is in the En- 
gineering, the Planning, or the 
Manufacturing Department. 


ely 


We will send it anywhere, postage free, on request. 


The Cincinnati Milling Machine Company 


Milling Specialists Cincinnati, Ohio, U.S. A. 
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chanical Engineers and a charter member of the Society for 
the Promotion of Engineering Education. He leaves a widow, 
two sons and two daughters. One of his sons, Alden C. Hig- 
gins, is with the Norton Co., and the other, John W. Higgins, 
is manager of the Worcester Pressed Steel Co. 


* * * ’ 


COMING EVENTS 


April 10-11,—Fourteenth: annual convention of the National Metal 
Trades Association in New York, Hotel Astor headquarters. Robert 
Wuest, commissioner, New England Bldg., Cleveland. 

May 13-15.—Triple convention of the American Supply and Machia- 
ery Manufacturers’ Association, National Supply and _ Machinery 
Dealers’ Association, and Southern Supply and Machinery Dealers’ As- 
sociation, at Norfolk, Va., Monticello Hotel, headquarters. F. D. Mit- 
chell, secretary-treasurer, 309 Broadway, New York. 2 

May 138-25.—Newark industrial exposition under the auspices of 
the Board of Trade of Newark, N. J., in the First Regiment Armory. 
It is claimed that one hundred thousand different articles are manu- 
factured in the three thousand shops of the Newark industrial dis- 
trict, the diversity being proportionately greater than that of any 
other manufacturing district in the country. William G. Rose, man- 
ager, Newark, N. J. ; F 4 

May 14-17.—Sixth annual convention of the Master Boiler Makers 
Association at the Fort Pitt Hotel, Pittsburg, Pa. J. R. Mannery, 
of the Flannery Bolt Co., Frick Building. Pittsburg, Pa., secretary and 
treasurer of the general committee of arrangements. , 

May 16-17.—Semi-annual convention of the National Machine Tool 
Suilders’ Association at Atlantic City, N. J., Hotel Chalfonte head- 
quarters. EH. P. Bullard, Jr., president, Bridgeport, Conn.; James H. 
Herron, secretary, Cleveland, Ohio. 

May 20-22.—Railway Storekeepers Association’s convention in Buf- 
falo, N. Y. Hotel Statler, headquarters, Wm. Kelley, secretary- 
treasurer, 825 Wabash Ave., Chicago, Ill. f 

May 28-31.—Spring meeting of the American Society of Mechanical 
Engineers in Cleveland, Ohio. Hotel Hollenden, headquarters. Calvin 
W. Rice, secretary, 29 W. 39th St., New York. 

June 12-14.—Annua] convention of the American Railway Master 
Mechanics’ Association at Atlantic City, N. J. 

June 17-19.—<Annual convention of the Master Car Builders’ Asso- 
ciation at Atlantic City, N. J. 

July 9.—Annual convention of the American Railway Tool Fore- 
men’s Association in Chicago. H. L. Miller, secretary of the supply 
association, 885 Monadnock Bldg., Chicago, Il. 

August 20,—Annual convention of the International Railroad Mas- 
ter Blacksmith’s Association at Hotel Sherman, Chicago, Ill. J. H. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. 

September 2-7.—-Sixth congress of the International Association for 
Testing Materials at the Engineering Societies Building, 29 W. 39th 
St., New York. H. F. J. Porter, secretary, 1 Madison Ave., New York. 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; Hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. : 

October 7-11.—Annual conyention of the American Electric Railway 
Association and allied associations in Chicago, Ill. The exhibit will 
be at Dexter Pavilion, 43d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 39th St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


_, MANUFACTURERS’ ASSOCIATION OF HARTFORD County, Hartford, Conn. 

Circular_on a cooperative continuation course for shop boys offered 
ty the Hartford Public Schools, which has been provided to fill the 
need of more efficient training for shop men, long felt by the manu- 
Ttacturers of Hartford. Charles B. Cook, manager of the Royal Type- 
writer Co., is chairman of the industrial] educational committee of the 
Association. 

I'RANKLIN INSTITUTE, acting through its Committee on Science and 
the Arts, recently awarded the Hlliott Cresson gold medal, the highest 
in the gift of the Institute, to the following gentlemen: Alexander 
Graham Bell, of Washington, D. C.; Samuel Wesley Stratton, of 
Washington, D. C.; Albert A. Michelson, of Chicago, Ill.; Alfred No- 
ble of New York City; Elihu Thomson, of Swampscott. Mass.; Edward 
Williams Morley, of West Hartford, Conn.; Johann Friedrich Adolph 
von Baeyer, of Munich, Germany; Sir William Crookes. of London, 
England, and Sir Henry Enfield Roscoe, of London, England. : 


Oscar KE. Prrrico, 6 Beacon St., Boston, Mass., has made an ad- 
vance in the methods of correspondence school work whereby the 
courses of instruction are reduced in average cost and made of greater 
practical value to students. A special course is arranged for each 
individual to fit individual needs, and the tuition rates are made pro- 
portional to the requirements of the individual. The student is not 
required to spend time necessary to go over matter already well 
known, and he pays only for those parts of the course in which he 
needs specific instruction. The advantages of the system are obvious. 
Theory, practice and system for clerks, mechanics, engineers, account- 
ants. manufacturers and other men connected with industrial work 
are taught. 


NEW BOOKS AND PAMPHLETS 


MECHANICAL STRESSES IN TRANSMISSION LINES. By A. GUELL. 31 
pages, 6 by 9 inches. 10 illustrations. Price, 20 cents. 5 tables. 
Published by the University of Illinois, Urbana, Ill. 


INDUCTANCE OF Coits. By Morgan Brooks and H. M. Turner, 72 
pages, 6 by 9 inches. 25 illustrations and charts and 12 tables. 
es 40 cents. Published by the University of Illinois, Urbana, 


BULLETIN OF SYRACUSP UNIVERSITY, Syracuse, N. Y. 509 pages, 514 
by 8% inches. Contains general information on admission, courses, 
examinations, and list of students. Published by the University, 
Syracuse, N. Y 


ANNUAL REPORT OF THD DIRECTORS OF AMERICAN TELEPHONE AND TELE- 
GRAPH Co. to the Stockholders, for the year ending December 31, 
1911. 51 pages, 6 by 9 inches. Published by the American Tele- 
phone & Telegraph Co., New York. 


Firry YEARS OF THE ARKWRIGHT MUTUAL Fir INSURANCE COMPANY. 
By Edward V. French. 123 pages, 6 by 9 inches. Numerous il- 
lustrations, maps and charts. Published by the Arkwright Mutual 

_Fire Insurance Co., Boston, Mass. 

‘This book contains a history of the development of, and work done 
by the Factory Mutual Fire Insurance Companies during the past sev- 
enty-five years, and deals especially with that part of the work done 
by the Arkwright company in inducing manufacturers to cooperate 
for the prevention of fires in their plants, and for obtaining insurance 
at cost. The book is distributed to engineers, architects, manufacturers 
and others connected with and interested in fire prevention engineer- 
ing. It gives a great deal of technical information. and should be 
very valuable to any one on whom it devolves tc take precautionary 
measures against fire. 
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PRACTICAL PROBLEMS FOR VEHICLE DRAFTSMEN AND MECHANICS. — By 
R. B. Birge and Hugh M. Sargent. 80 pages, 12 by 9 inches. 
Published by Ware Bros. Co., Philadelphia, Pa. Price $2.00. 

This work is the outgrowth of practical experience in the class- 

room. The authors state that while intimately connected with the 
vehicle industry, they, in 1909, conducted an evening class in car- 
riage drafting, and that the results of the first year were so encour- 
aging that the work was continued through another year, i mae 
problems which came up for discussion and solution in relation . 
the highly technical work of carriage body drafting were collected, 
and have formed the basis of the present treatise. The work. pre 
tains first a number of geometrical definitions, followed by spec 3 
problems of particular interest to the carriage-maker. It is pre y 
illustrated, and contains not less than thirty-one full page pe 
with problems, and drawings of carriage bodies. The typograp ca 
execution of the book and the paper on which it is printed are of Me 
best, making the intricate drawings extremely sharp and clear, os 
leaving nothing to be desired as regards distinctness in the execution 
of the design. 


ENGINEPRING AS A VocaTION. By Ernest McCullough. 201 pages, 
5% by 8 inches. Published by David Williams Co., New York. 
Price $1.00. 

The subject matter of this work has been re-arranged from a ee 
ber of addresses presented before technical schools, and is especially 
published for the information of parents in order that they may form 
a correct judgment in advising a career for their sons. In his preface 
the author states—certainly with considerable truth—that semi- 
technical periodicals and daily newspapers are the bureaus of: infor- 
mation frequently consulted in matters of this kind, and perhaps 
more than one-half the students now in the technical schools are 
there because of the advice obtained from such sources, ‘The book 
deals with the work of the engineer, the education of the engineer, 
and home study course. One chapter is entitled “How to bale and 
Hold a Job,’ and another, “Does it Pay to Study Engineering? The 
work contains exact information on many subjects on which the pros- 
pective engineer should be informed, and _ will undoubtedly prove of 
value to anyone who is planning an engineering education for him- 
self or for others. 


Woop-worKING SaFeGuarps. By David van Schaack. 217 pages, 
6% by 9% inches. 320 illustrations. Published by Aetna Life 
Insurance Co., Hartford, Conn. Price $1.00. : 

This book offers a great number of practical suggestions for sa fe- 
guarding workmen engaged in the lumbering and wood-working indus- 
tries. It confines itself chiefly to machines, operations and condi- 
tions which are more or less common, but the suggestions contained 
should impress manufacturers with the possibilities in safeguarding, 
which, with some variation, will be applicable to many of the special 
machines used which it has not been possible to touch upon in a 
work of limited extent. The book is profusely illustrated, so as to 
Different sections of the book 
are devoted to logging, saw mills, planing mills, circular saws, band 
saws, jointers. shapers, sanders, etc., and to the various wood-working 
industries. Special attention is also given to power generation and 
transmission, grinding wheels, and elevators. A carefully compiled 
index is an important feature of the book. It deserves a place on 
the desk of the executive of any industrial establishment employing 
wood-working machinery. 


Marine STHAM TuRBINES. By G. Bauer and O. Lasche, assisted by 
. Ludwig and H. Vogel. ‘Translated from the German and 
edited by M. G. S. Swallow. 214 pages, 6 by 9 inches. 103 illus- 
trations. 18 tables. Published by Norman W. Henley & Son, 
New York. Price $3.50. 

The use of steam turbines for the propulsion of naval vessels has 
increased to a considerable extent during the last few years. The 
present book will therefore be welcomed by many ‘engineers who are 
especially interested in this subject. ‘The book is the work of men 
engaged in practical pursuits, and while it contains the necessary 
theory, yet the theoretical discussions have been presented in such a 
way as to be useful to any engineer with enough fundamental train- 
ing to enter successfully upon the subject of the theory of steam 
turbines. The book is divided into ten parts headed as foHows: 
Introduction; General Remarks on the Design of a Turbine Installa- 
tion; The Calculation of Steam Turbines; The Turbine Design; Shaft- 
ing and Propellers; Condensing Plant; Arrangement of Turbines; 
General Remarks on the Arrangement of Steam: Turbines in Steamers; 
Turbine-driven Auxiliaries; and Tables. Being partly the work of an 
author who has already made himself favorably known _ to the, steam 
engineering profession by his ‘Marine Engines and Boilers,’ it is 
safe to predict that the present book will be well received by 
engineers. 


APPLIED METHODS OF SCIENTIFIC MANAGHMENT. By Frederic A. Park- 
hurst. 325 pages, 6 by 9 inches. 48 illustrations and 9 folding 
plates. Published by John Wiley & Sons, New York. Price, $2.00. 

This book is based on a series of articles published by the author 

in Industrial Engineering, during 1911. A considerable amount of new 
matter, not contained in the original articles, is, however, included. 
The book does not deal with mere principles, but shows the actual 
application of these principles to every-day practice. As a concrete 
example, the history of the application of scientific management to 
the works of the Ferracute Machine Co., at Bridgeton, N. J., is re 
corded. The system adopted, closely follows the lines laid down by 
Fred W. Taylor, and is particularly suited to businesses employing one 
hundred people or more. The book ds logically arranged, and com- 
mends itself particularly to the manager or superintendent on account 
of the practical. precise and detailed manner in which fit has been 
written. The “glittering generalities’? with which books and articles on 
scientific management have often been filled, are here reduced to dis- 
tinct rules and descriptions of definite methods. The appendix, which 
contains most of the new matter not included in the original publica- 
tion, and which covers over one hundred pages of the book, is especially 
profuse in definite information relating to the duties of the various 
officers and men in the shop, with instructions for each. The thorough- 
ness of the treatment in this respect may be judged from the fact that 
instructions are included for the duties of the shop drawing boy, the 
night watchman, the janitor, the crane boss, etc. ltogether, it scems 
that this is the very kind of a book which persons who have looked 
for really practical and definite information on scientific management, 
will welcome. 


NEW CATALOGUES AND CIRCULARS 


GENERAL EvectTric Co., Schenectady, N. Y. Booklet No. 4930 on 
electrically driven refrigerating machinery. 


GISHOLT MACHINE Co., Madison, Wis. Leaf illustrating Gisholt 386- 
inch boring mill equipment for finishing flywheels in one chucking. 


Max Ams Macuine Co., Mt. Vernon, N. Y. Circular of the Ams 
hes presses, showing a few of the recent designs and additions to 
the line. 

CHALLENGE MACHINE Co., INc., Philadelphia, Pa. Circular of the 
eu papers emery wheel protector and dust guard for the protection 
of workmen. 


BLoop Bros. MacHINE Co., Kalamazoo, Mich. Circular of universal 
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THIS IS THE 


SRE CISION’ 


BORING, DRILLING AND MILLING MACHINE 


These boxes are shown ap- 
proximately under the po- 
sitions they occupy on the 
machine. Note that they 
are UNITS, each complete 
in itself, and involved in 
no way with each other, 
hence, SIMPLICITY. 


Note also the large size of 
the boxes by comparing 
them with the bed, as 
shown in position on the 
machine, giving room for 
gears of large diameter, 


hence, STRENGTH. 


THE FEED BOX These are two good thing's 
about the “PRECISION”—everything else about it has had the 
same careful attention in designing. The ACCURACY alone 
of the “PRECISION”’ would make it, as it is, the favorite of 
those who require something RELIABLE. 


THE SPEED BOX 


Lucas Machine Tool Co., @eyeae Cleveland, 0., U.S.A. 


AcENTS—C. W. Burton, Griffiths & Co , London. Alfred H. Schutte, Cologne, Berlin, Brussels, Paris, Milan, Barcelona, Bilbao. Donauwerk Ernst Krause 
& Co., Vienna, Budapest, Prague. Overall, McCray, Ltd., Sydney, Australia. Andrews & George, Yokohama, Japan. Williams & Wilson,M ontreal, Can. 
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joints which are made in over one-hundred patterns, encased and open, 
single and double forms. 


Fort WAYNE ELECTRIC WORKS OF THE GENERAL ELECTRIC Co., 1616 
Broadway, Fort Wayne, Ind. . Catalogue of electric fans; and bulle- 
tin No. 1134 on direct-current electric motors. 


S. A. Woops MacHine Co., Boston, Mass. Booklet on inside wood 
molders, illustrating Nos. 107 and 107-B machines and details; also 
@ universal side-head grinder and automatic knife grinder. 


Brown HorisTinG MAcHINERY Co., Cleveland, Ohio. Circular on 
“Brownhoist” rapid freight handling equipment, showing freight hand- 
ling trolleys, roller bearing freight trucks, lumber trolleys, etc. 


GILBERT & BarKER MFe. Co., Springfield, Mass. Catalogue A on oil 
storage systems for factory store-rooms, paint stores, hardware and 
commissary stores and mines, designed tor handling heavy lubricat- 
ing and non-lubricating “gummy’’ oils. 


HoLus-DusHa Co., 93d St., and First Ave., New York. Catalogue of 
button machinery, comprising cutting lathes, blank splitters. thickness 
gages, emery stands, backing machines, button grinding machines, fac- 
ing and turning lathes, drilling machines, ete. 


GARWOOD ELEcTRIC Co., Garwood, N. J. Leaflet illustrating a 5- 
horsepower “C & C’ motor which has been running twenty-two years, 
driving the presses of the Hartfield Telegraphic Code Publishing Co. 
The motor is still in good condition and is in daily use. 


CLING-SURFACE Co., 1018 Niagara St., Buffalo, N. Y. has issued Bul- 
letin No. 321, a neat folder showing eleven noteworthy installations 
in Pennsylvania where ‘‘Cling-Surface” is profitably used on belts. Each 
illustration is accompanied by data concerning the belts shown. 


GENERAL BLEcTRIC Co., Sichenectady, N. Y. Booklet No. 4927 on 
feeder voltage regulators, illustrating the various processes of manu- 
facture and showing the facilities possessed hy the company at its 
Pittsfield works for the manufacture of this type of apparatus. 


SKF Batt BEARING Co., 50 Church St., New York. Buhetin No. 
2 on SKF single- and double-thrust ball bearings, illustrating the 
self-aligning feature provided for both types; also single-thrust bear- 
apes ratnous self-aligning seats, capacities and sizes of all forms are 
isted. 


E. G. SMITH Co., Columbia, Pa. Catalogue of “Columbia” beam cali- 
pers graduated in inches and metric measure, with and without ver- 
niers. The catalogue also lists and illustrates ‘‘Which Way” pocket 
levels, the ‘‘Columbia’’ spherometers, spring gages and other ma- 
chinists’ tools. 


SUPERIOR MACHINE Toot Co., Kokomo, Ind. Leafiet on sensitive 
vertical drilling machine equipped with high-duty roller bearing bush- 
ings, and haying the features of constant drive, constant power fac- 
tor, geared speed change box, unit spindle construction, and front con- 
trol of all speeds. 


FAIRBANKS Co., 416-422 Broome St., New York. Circular of the 
Osgood oil-groove cutting machine which cuts continuous spiral grooves 
in interior bushings or on the exterior of shafts, journals or studs. 
The capacity of the machine is from % inch to 7% inches in diam- 
eter and from 114 inch to 20 inches long. 


_ FALLS MACHINE Co., Sheboygan Falls, Wis. Catalogue of Falls gaso- 
line motors of the tandem four-cylinder automobile type in three mod- 
els of 40-45, 30-35 and 30-40 horsepower, respectively. The company 
also furnishes unit power plants in two models with or without foot 
pedals, control levers and transmission brake. 


_ VEEDER MFe. Co., 39 Sargeant St., Hartford. Conn. Catalogue of 
Veeder products, comprising odometers for automobiles, tachodometer 
(a speed indicator or tacometer combined with an odometer) odo- 
meters for carriages, cyclometers, revolution counters, speed counters, 
mileage recorders for elevators, and die-castings. 


NATIONAL-ACMB Mre. Co., Cleveland, Ohio. Booklet on the ad- 
justable screw-cutting spring dies which are carried in stock by the 
company. The advantages of spring dies are enumerated, as are 
also the special advantages of the “Namco” form, which are perfect 
rake and clearance for the teeth, ample chip room and correct temper. 


CELFOR TOOL Co., Buchanan, Ill., Catalogue No. 11 on drills, ream- 
ers, flue-cutters, countersinks, chucks, sockets, tool-holders, tool-)its. 
and boring tools. The catalogue concludes with a table of feeds and 
speeds for cast iron, medium steel and hard or yery tough steel, and a 
table of decimal equivalents comprising both English and metric meas- 
ure up to 76 millimeters and 3 inches. 


PERMANENT MANUFACTURERS EXHIBIT RAILWAY SUPPLIES AND EQUIP- 
MENT, Karpen Bldg., 900 S. Michigan Blvd., Chicago. Pamphlet on 
scope and purpose, exhibition hall and equipment, division and allot- 
ment of space, power for working machinery, character of exhibits, and 
other matters of interest to manufacturers desiring to reach the 
buyers of railway supplies. The exhibition opened March 16. 


Norton Co., Worcester, Mass. February number of Grits and Grinds 
containing an account of the award of the Scientific American medal 
to the Norton Co. for grinding-wheel protective devices, description 
of the American Museum of Safety, New York, and an article on the 
safety movement in America and abroad. The protection hoods for 


rinding wheels made by the Norton Co. are also illustrated and 
-scribed. x 


PEERLESS RuBBEeR MFe. Co., 16 Warren St., New York. Catalogue 
No. 100 of mechanical rubber goods comprising ‘‘Rainbow”’ sheet pack- 
ings, ‘‘Peerless’’ piston and valve rod packings, combination packing, 
gaskets, rubber belting, elevator and conveyor belts, water and steam 
hose, air-brake hose, pneumatic tool hose, acid hose, pump: valves, car 
vestibule diaphragms, gas engine bags, rubber cement, rubber matting, 
sheet rubber tiling, etc. 


UNITED States Burwau OF Minus has jus! issued Technical Paper 
No. 8, by Frederick M. Stanton and Arno C. Fieldner, in order to 
suppy the constantly increasing demands for information relating to 
the methods used by the Bureau of Mines in analyzing coal and coke. 
This technical paper describes the methods in use at the laboratories ot 
the bureav for analyzing coal and coke and determining the heating 
value of these fuels. Copies may be obtainod by writing to the Di- 
rector of the Bureau of Mines, Washington, D. C. 


,HHALD MACHINE Co., 20 New Bond St., Worcester, Mass. Booklet 
giving the personnel of the company and its history. The business 
of the Heald Machine Co. was established by Stephen Heald in the 
year 1830, in Barre, Mass.. and at first comprised the making of 
woodworking machinery and agricultural implements. In-1903 Mr. 
James N. Heald bought out his father’s interest and moved the plant 
to Worcester, where it was organized under the name of Heald Ma- 


chine Co. The plant now covers 50,000 square feet and employs 160 
persons. 


TAFT-PHIRCE Mrc. Co., Woonsocket, R. I. Illustrated booklet show- 
ing the various departments and equipment of the plant, which is 
one of the largest and finest in the world devoted exclusively to the 
handling of light high-grade machine work on the contract basis. 
The company specializes on making equipment for manufacturing, 
comprising jigs, fixtures, dies, tools, etc., required for the economical 
manufacture of interchangeable machine parts, The toolroom equip- 
ment illustrated is without parallel in the United States. The book- 
let will be found of unusual interest to all concerned with toolmaking 
and high-grade machine production. 


MACHINERY 


WESTINGHOUSE ELECTRIC & MFG. Co.. E. Pittshurg, Pa. 
lication R. L. 57, entitled “Synchronous Motors for Power ctor Cor- 
nection.” This booklet, which has an art cover, contains some of 
the most valuable common-sense data on the phenomena of power 
factor and on the bad effects of low power factor and power factor 
conesan with synchronous motors, that has been published. The 
publication gives much more specific data on synchronous motor in- 
stallations, including curves and diagrams by means of which anyone 
can determine, with a few simple calculations, the capacity of a 
synchronous motor necessary to corrrect a given load from and to 
given power factors. The’ booklet is sent free to any address on 
request. 


Lucas MACHINE TooL Co., Cleveland, Ohio. Circular of new model 
No. 33 precision horizontal boring, drilling and milling machine; and 
leaflet on the vertical milling attachment which is now furnished for 
the Nos. 32 and 383 machines. The No. 33 machine, like the inter- 
mediate model No. 32, has constant-speed quick power movements to 
all parts, having feeds so arranged that no matter what feed is used 
the quick return for that feed is obtained by simply moving the feed 
and quick-return lever in the reverse direction. The vertical milling 
attachment is of the bridge form of construction with both ends sup- 
ported and rigidly tied by the uprights. The attachment can be quick- 
ly removed, leaving the machine unencumbered for use as a regular 
horizontal boring and milling machine. 


J. T. SLocoms, Providence, R. I. Catalogue No. 13 of machinists’ 
tools, comprising external micrometers up to 18 inches capacity, in- 
ternal micrometers, standard end measures, standard reference disks, 
screw thread micrometers, special micrometers, centering tools, combi- 
nation center drills; ete. The new catalogue is bound in a red water- 
proof cover, printed in black and gold. The size is 5% by 7% 
inches, which is more convenient for the pocket than the common 
catalogue size, 6 by 9 inches. The tools illustrated and listed are 
fully described, a feature that is appreciated hy intending buyers. A 
number of valuable tables for machinists which apply particularly in 
the use of these tools is included. Copies of the new catalogue will 
be sent to any address upon receipt of request. : 


GEOMETRIC TooL Co., New Haven, Conn. Book entitled “Special 
Threading Tools,” illustrating and describing the ‘‘Geometric’’ screw 
cutting die heads of the self-opening and adjustable type made in 
styles D, C, and DD; ‘Geometric’ solid adjustable die head for use 
on automatic screw machines where the directicn of rotation of the 
piece is reversed on the completion of the thread; “Geometric” ad- 
justable collapsing taps; “Geometric”? adjustable hollow milling tools; 
“Geometric” chaser or die grinder; “Geometric threading machine.’ 
The book is virtually a treatise on the special threading tools, show- 
ing their form and component parts with fine halftone views, and giv- 
ing valuable information for users of modern threading equipment. It 
contains several pages of valuable data useful to makers of bolts, 
screws, nuts and other threaded work. 


Dopen Mre. Co., Mishawaka, Ind. Catalogue C-12 containing 413 
pages, beautifully illustrated and printed, is being distributed to the 
trade. The first pages are devoted to interior views of Dodge foun- 
dries, machine shops, power plant and branch houses; then follow 
tables for laying out shafting, horsepower of steel shafting, dimen- 
sions, etc. Hvery product of the company—a complete line of power 
transmission machinery and appliances, elevating and conveying equip- 
ment, rope driving system, and water softener apparatus—is com- 
pletely described and listed. Considerable space is devoted to the 
Dodge friction clutch as an accident prevention device. The con- 
cluding pages give a little history of the transmission of power by 
Manila rope with illustrations of a number of striking installations 
heavy engineering work. etc. The business was established in 1878 
by Wallace H. Dodge, inventor of the split wood pulley with inter- 
changeable bushings which effected a_ revolution in the pulley axt, 
At that time, the plant occupied only a few acres of ground ip 
Mishawaka. To-day there are 63 acres of ground space and over 
21 acres of floor space. i 


Special pub- 


TRADE NOTES 


DOEHLER DikE-CaSTING Co., Court & 9th Sts., Brooklyn. N. Y., is 
about to erect a reinforced concrete addition to its present plant, 
consisting of seven floors, 50 by 100 feet. 


LANSING Co., Lansing, Mich., recently purchased the entire hoist 
building plant of the Butcher & Gage Co., Jackson, Mich., and in the 
future will manufacture the Wolverine contractors’ hoist in Lansing. 


Favor, RuHL & Co., 49 Barclay St., New York, have taken the sales 
agency for the “Tec” line of drafting-room supplies for New York 
ay and vicinity, controlled by the Technical Supply Co., Scranton, 

a. 

Epear ALLEN & Co., LTD., 86 John St., New York, agents for Al- 
len’s high-grade tool steel are now located at the foregoing address. 
A complete stock of steel is carried, and all requirements of customers 
can be promptly met. 


Hauck MFc. Co., 149 Livingston St., Brooklyn, N. Y., had a smal} 
fire in the office March 5. The fire destroyed some furniture, unim- 
portant records and papers, but in no way affected the manufacturing 
facilities. There will be no delay in handling orders. 


METALLIC SHELL & TUBB Co., has removed from Pawtucket, R. I., to 
a large three-story building at 129 Valley St., Hast Providence, R. I. 
The change of quarters was made necessary by the rapidly increasin 
growth of the business. The company is installing new machines an 
equipment, and will be in a better position than ever to take care of 
seamless tube wants. 


Bioop Bros. MACHINE Co., Kalamazoo, Mich., manufacturer of uni- 
versal joints, is running its factory with full force night and day. 
Although new buildings and equipment have been added during the 
past four months, nearly doubling the original capacity, the company 
is still barely able to keep up with orders. She entire factory is at 
present devoted to the manufacture of universal joints. 


PARKER TRANSMISSION & APPLIANCE Co., hag moved from Spring- 
field, Mass., to Fulton, N. Y., where it will coutinue the manufac- 
ture of the Parker “‘all-in-mesh” transmission gears for automobiles. 
The company will also develop several of Mr. Parker’s inventions. The 
capitalization was recently increased from $250,000 to $1,000,000, and 
plans have been made for pushing the business aggressively. : 


HE. L. ESstey MACHINERY Co., Chicago, Ill, had a fire in its store 
at 555-557 Wiashington Blvd., March 7, which completely destroyed 
its office records. The large warehouse, 817 Washington Blvd., con- 
taining 10,000 square feet of floor space was untouched by the fire 
however, and the company’s offices are temporarily located at this 
address. The warehouse is filled with new and second-hand machin- 
ery, and the fire will not seriously interrupt the business. 


JOSEPH DixON CRUCIBLH Co., Jersey City, N. J., has just put on the 
market a new chain graphite, especially intended for lubricating 
the chains of motor trucks and pleasure cars. This preparation is 
put up in cylindrical sticks, 2 by 8 inches, encased in a neat card- 
board carton and weighing about one pound each. This convenient 
chain lubricant can be carried ready for use at any time, and is simply 
applied by rubbing the bar against the sprocket side of the chain. 
ree oils and greases, graphite does not rapidly collect dust and 
irt. 
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SETTING DOUBLE-ANGLE FLUTING CUTTERS—I 


Elevation Formula: 
ad = R, — wz R 
- = radius of blank, 


R = radius of finished cutter, 
d, see illustration; , see table. 


I Numberof |W Land Value of « for ““Elevation’’ Formula 
Teeth —= 
in Cutter | R Rad. | a= 12° 12° 12° 12° 12° 15° 
¥ B = 52° 55° 60° 65° 42° g0° 
0: 020 ie see Lee seks 0.0285 | 0.1125 | 0.2328 | 0.3586 
O; 040 Suen ree 0.0489 | 0.1844 | 0.2540 | 0.8719 
; 6 POGOe She ecco 0.0685 | 0.1568 | 0.2786 | 0.8902 
4 0 OBO ee: ae Ops SN ari 0.0910 | 0.1782 | 0.2984 | 0.4085 
E 0 100 Src cue Pe RS pele 0.1138 ; 0.2001 | 0.8180 | 0.4269 
: Ovd 20 ees: MANS Ne 0.1359 | 0.2220 | 0.3826 | 0.4458 
0.020 0.1770 | 0.2800 | 0.3159 | 0.3912 | 0.4861 | 0.5795 
0.040 0.2010 | 0.2529 | 0.8368 | 0.4118 | 0.5041 | 0.59384 
8 0.060 0.2251 | 0.2758 | 0.3580 | 0.4308: | 0.5212 | 0.6073 
0.080 0.2491 | 0.2987 | 0.8791 | 0.4500 | 0.53888 | 0.6210 
0.100 0.2732 | 0.3216 | 0.4000 | 0.4698 | 0.5555 | 0.63852 
0.120 0.2973 | 0.3445 | 0.4196 | 0.4890 | 0.5726 | 0.6495 
0.020 0.8648 | 0.4108 | 0.4793 | 0.5421 | 0.6192 | 0.6950 
0.040 0.8880 | 0.4828 | 0.5000 |}.0.5602 | 0.63850-| 0.7081 
10 0.060 0.4121 | 0.4548} 0.5202 | 0.57838 | 0.6511 | 0.7212 
0.080 0.4851 | 0.4768 | 0.5401 | 0.5964 | 0.6673 | 0.7343 
0.100 0.4582 | 0.4988 | 0.5598 | 0.6145 | 0.6831 | 0.7474 
0.120 0.4822 | 0.5213 + 0.5790 |.0.6826 | 0.6992 | 0.7605 
0.020 | 0.4871 | 0.5248 | 0.5839 | 0.6340 | 0.7011 | 0.7621 
0.040 0.5089 | 0.5462 | 0.6031 | 0.6521 | 0.7160 | 0.7741 
12 : 0.060 0.5317 | 0.5681 | 0.6220 | 0.6692 | 0.7312 | 0.7862 
0.080 0.5540 | 0.5900 | 0.6412 | 0.6863 | 0.74638 | 0.7980 
0.100 0.5768 | 0.6120 | 0.6601 | 0.7032 | 0.7612 | 0.8100 1 
‘ 0.120 0.5986 | 0.63809 | 0.6778 | 0.7200 | 0.7761 | 0.8221 
0.020 0.5732 | 0.6045 | 0.6540 | 0.6998 | 0.7581 | 0.8084 
0.040 0.5949 | 0.6251 | 0.6781 | 0.'7150 | 0.7712 | 0.8195 
14 0.060 0.6167 | 0.6450 | 0.6912 | 0.7311 | 0.7841 | 0 8302 
0.080 0.63885 | 0.6660 | 0.7089 | 0.7472 | 0.7978 | 0.8400 
0.100 0.6590 | 0.6861 | 0.7267 | 0.76386 | 0.8100 | 0.8506 
0.120 0.6788 | 0.7062 | 0.7443 | 0.7798 | 0.82382 | 0.8609 


Contributed by George W. Burley 


Cross-movement Formula: _ 
b=yR 
R = radius of finished cutter, 
b, see illustration; y, see table. 
In table, W = width of land. 


Value of y for “Cross-movement” Formula 


es eeee 


ee aaee 


scene 
eerece 
veeene 
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Ce 


0.0488 
0.0542 
0.0595 
0.0644 
0.0689 
| 0.07380 


0.0872 
0.0920 
0.0969 
0.1015 
0.1062 
0.1110 


| 0.1116 


0.1160 | 


0.1205 
_ 0.1251 
0.1297 
0.1340 


0.1288 
0.1825 
0.1375 
0.1418 
0.1464 
0.1500 


o 


0.1584 


SETTING DOUBLE-ANGLE FLUTING CUTTERS. II 


0.0238 


| 0.0285 |. 
0.0382 | 


0.0379 


.| 0.0425 


0.0471 


0.0831 
0.0873 
0.0915 
0.0957 
0.0999 
0.1040 
0.1152 
0.1190 
0.1228 


0.1266 


0.1804 
0.1342 


0.1350 
0.1386 
0.1422 
0.1458 
0.1494 
0.1529 


0.1486 


0.1520 
0.16554 
0.1588 
0.1622 


0.1656 | 
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. Value of x for “Elevation” Formula Value of y for “‘Cross-movement” Formula — 
Number of |W Land . S : ee 3 
Teeth —_—= i : 
in Cutter | R Rad. a = 12° 12° 129 19°. | 12° | 1b? Ngee: 12 12° 12° 
B = 52° 55° 60° 65° (Ae 80° 52° 5b? 60° 65° 
0.020 0.6328 | 0.6624 | 0.7062 | 0.7465 | 0.7972 | 0.8860 || 0.1845 | 0.1410 | 0.1501 | 0.1581 
[ 0.040 0.6536 | 0.6812 | 0.7229 | 0.7600 | 0.8091 | 0.8461 |) 0.1895 | 0.1450 | 0.1587 | 0.1611 
16 0.060 0.6745 | 0.7000 | 0.7894 | 0.7742 | 0.8210 | 0.8562 || 0.1485 | 0.1490 | 0.1573 | 0.1641 
0.080 0.6954 | 0.'7191 | 0.7561 | 0.7884 | 0.8829 | 0.8663 7; 0.1480 | 0 1530 | 0.1609 | 0.1671 
0.100 0.7164 | 0.7882 | 0.7730 | 0.8083 | 0.8448 | 0.8754 || 0.1525 | 0.1570 | 0.1645 | 0.1701 
t 0.120 0.7360 | 0.7571 | 0.7898 | 0.8185 | 0.8567 | 0.8845 || 0.1565 | 0.1609 | 0.1680 | 0.1780 
0.020. | 0.6791 | 0.'7052 | 0.7451 | 0.7781 | 0.82380 | 0.8601 || 0.1440 | 0.1469 | 0.1582 | 0.1652 
0.040 0.6992 | 0.7234 | 0.7610 | 0.7919 | 0.8851 | 0.8691 || 0.1485 | 0.1539 | 0.1617 | 0.1683 
18 0.060 | 0.7191 | 0.7416 | 0.7778 | 0.8058 | 0.8471 | 0.8780 || 0.1530 | 0.1578 | 0.1652 | 0.1714 
0.080 0.7393 | 0.'7598 | 0.7932 | 0.8200 | 0.8582 | 0.8860 || 0.1570 | 0.1617 | 0.1687 | 0.1745 
| 0.100: 0.7594 | .0.'7780 | 0.8090 | 0.8351 | 0.8692 | 0.8942 || 0.1610 | 0.1654 | 0.1721 | 0.1776 
{ 0.120 0.7791 | 0.7972 | 0.8251 | 0.8501 | 0.8802 | 0.9021 |; 0.1650 | 0.1697 | 0.1755 | 0-1806 
if 0.020 0.7142 | 0.7891 | 0.7750 | 0.8052 | 0.8441 | 0.8791 0.1520 | 0.1570 | 0.1648 | 0.1709 
| 0.040 0.7336 | 0.7571 | 0.7908 | 0.8181 | 0.8552 | 0.8872 || 0.156@ | 0.1609 | 0.1677 | 0.1738 
20 0.060 0.7530 | 0.7750 | 0.8076 | 0.8310 | 0.8661 | 0.8953 || 0.1600 | 0.1648 | 0.1711 | 0.1767 
0.080 0.7781 | 0.7981 | 0.8224 | 0.8441 | 0.8770 | 0.9085 || 0.1640 | 0.1686 | 0.1745 | 0.1796 
0.100 0.'7926 | 0.8112 |.0.8372 | 0.8571 | 0.8881 | 0.9113 || 0.1680 | 0.1724 | 0.1778 | 0. 1825 
0.120 0.8122 | 0.8281 | 0.8509 | 0.8702 | 0.8981 | 0.9181 : 0.1730 | 0.1761 | 0.1811 | 0.1852 
{| 0.020 0.7421 | 0.7652 | 0.7963 | 0.8250 | 0.8592 | 0.8880 || 0.1580 | 0.1623 | 0.1695 | 0.1758 
0.040 0.7623 | 0.7831 | 0.8112 | 0.8380 | 0.8700 | 0.8961 || 0.1620 | 0.1662 | 0.1728 | 0.1788 
22 0.060 0.7825 | 0.8010 | 0.8260 | 0.8509 | 0.8809 | 0.9039 || 0.1660 | 0.1701 | 0.1761 | 0.1808 
% 0.080 0.8026 | 0.8179 | 0.8409 | 0.8642 | 0.8921 | 0.9121 || 0.1700 | 0.1740 | 0.1793 | 0.1833 
| 0.100 0.8217 | 0.8350 | 0.8561 | 0.8768 | 0.9021 | 0.9188 || 0.1740 | 0.1777 | 0.1825 | 0.1858 
L 0.120 0.8409 | 0.8527 | 0.8718 | 0.8891 | 0.9122 | 0.9260 || 0.1779 | 0.1813 | 0.1857 | 0.1883 
{| 0.020 0.7682 | 0.7871 | 0.8172 | 0.8423 | 0.8754 | 0.8978 || 0.16380 | 0.1674 | 0.1738 | 0.1788 
0.040 0.7851 | 0.8040 | 0.8811 | 0.8551 | 0.8853 | 0.9042 || 0.1670 | 0.1711 | 0.1769 | 0.1815 
24 0.060. | 0.8080 | 0.8210 | 0.8450 | 0.8680 | 0.8952 | 0.9111 |} 0.1710 | 0.1746 | 0.1800 | 0.1842 
0.080 0.8221 | 0.8381 | 0.8600 | 0.8821 | 0.9050 | 0.9180 || 0.1750 | 0.1781 | 0.1830 | 0.1869 
| 0.100 0.8413 | 0.8550 | 0.8751 | 0 8942 | 0.9141 | 0.9251 || 0.1790 | 0.1817 | 0.1860 | 0.1896 
Lt}. 0.120 0.8605 | 0.8711 | 0.8891 | 0.9063 | 0.92384 | 0.9823 || 0.1829 0.1854 0.1890 | 0.1924 
0.020 0.7850 | 0.8050 | 0.8288 | 0.8552 | 0.8842 | 0.9051 || 0.1675 | 0.1710 | 0.1759 | 0.1816 
0.040 0.8031 | 0.8218 | 0.8429 | 0.8684 | 0.8988 | 0.9121 || 0.1715 | 0.1746 | 0.1791 | 0.1844 
26 0.060 0.8222 | 0.8886 | 0.8576 | 0.8816 | 0.9034 | 0.9191 || 0.1755 | 0.1782 | 0.1828 | 0.1872 
0.080 0.8413 | 0.8554 | 0.8723 | 0.8948 | 0.9180 | 0.9261 || 0.1795 | 0.1818 | 0.1855 | 0.1900 
0.100 0.8604 | 0.8722 } 0.8870 | 0.9080 | 0.9226 | 0.9330 || 0.1885 | 0. 1854 | 0.1887 | 0.1928 
0.120. 0.8795 | 0.8890 | 0.9018 | 0.9212 | 0.9322 | 0.9401 ||} 0.1874 


Contributed by_George W. Burley 
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SETTING DOUBLE-ANGLE FLUTING CUTTERS—III 23 


Value of x for “Elevation’’ Formula Value of y for ““Cross-movement”’ Formula 


R Rad. | «= 12° 12° 12° 12° 12° 15° 129 12° 1995" 129 122 15° 
Bae B = §2° 55° 60° 65° 72° 80° 52° 55° 60° 65° 72° 80° 
0.020 0.7921 | 0.8182 | 0.8443 | 0.8654 | 0.8980 | 0.9111 || 0.1705 | 0.1739 | 0.1791 | 0.1838 | 0.1900 | 0.2445 
0.040 | 0.8121 | 0.8351 | 0.8581 | 0.8778 | 0.9025 | 0.9180 || 0.1745 |.0.1777 | 0.1821 | 0.1868 | 0.1919 | 0.2468 
0.060 9.8321. | 0.8520 | 0.8720 | 0.8891 | 0.9120 | 0.9250 || 0.1785 | 0.1815 | 0.1851 | 0.1888 | 0.1938 | 0.2481 
0.080 | 0.8521 | 0.8692 | 0.8860 | 0.9012 | 0.9218 | 0.9811 || 0.1820 | 0.1843 | 0.1881 | 0.1918 | 0.1957 | 0.2499 
0.100 | 0:°8721 | 0.8851 | 0.9000 | 0.9133 | 0.93806 | 0.9871 | 0.1860 | 0.1881 | 0.1911 | 0.1988 | 0.1976 | 0.2517 
0.120 0.8921 | 0.9012 | 0.9183 | 0.9253 | 0.9390 | 0.9431 || 0.1900 | 0.1919 | 0.1941 | 0.1963 | 0.1995 | 0.2585 
0.020 0.8172 | 0.83821 | 0.8560 | 0.8761 | 0,9011 | 0.9170 || 0.1740 | 0.1768 | 0.1820 | 0.1860 | 0.1918 | 0.2458 
0.040 0.8351 | 0.8491 | 0.8701 | 0.8881 | 0.9100 | 0.9241 || 0.1780 | 0.1801 | 0.1849 | 0.1885 * 0.1986 | 0.2475 
0.060 0.8530 | 0.8660 | 0.8842 | 0.9000 | 0.9190 | 0.9302 || 0.1820 | 0.18385 | 0.1878 | 0.1910 | 0.1954 | 0.2492 
0.080 0.8706 | 0.8822 | 0.8976 | 0.9120 | 0.9281 | 0.9362 || 0.1860 | 0.1870 | 0.1907 | 0.1935 | 0.1972 | 0.2509 
0.100 0.8882 | 0.8982 | 0.9110 | 0.9241 | 0.9872 | 0.9421 || 0.1895 | 0.1905 | 0.1936 | 0.1960 | 0.1990 | 0.2526 
0.120 0.9052) 0.9142 | 0.9241 | 0.9362 | 0.9451 | 0.9480 || 0.1929 | 0.1940 | 0.1965 | 0.1985 | 0.2008 | 0.2548 
0.020 | 0.8293 | 0.8441 | 0.8661 | 0.8841 | 0.9080 | 0.9221 || 0.1765 | 0.1797 | 0.1838 | 0.1877 | 0.1930 | 0.2470 
0.040 | 0.8476 | 0.8600 | 0.8792 | 0.8960 | 0.9171 | 0.9282 || 0.1800 | 0.1830 | 0.1867 | 0.1902 | 0.1949 | 0.2486 
0.060 0.8660 | 0.8759 | 0.8921 | 0.9072 | 0.9260 | 0.9348 || 0.1840 | 0.1863 | 0.1896 | 0.1927 | 0.1968 | 0.2502 
0.080 0.8831 | 0.8918 | 0.9053 | 0.9188 | 0.9342 | 0.9404-4; 0.1880 | 0.1896 | 0.1924 | 0.1952 | 0.1987 | 0.2518 
0.100 0.9000 | 0.9081 | 0.9184 | 0.9291 | 0.9420 | 0.9463 || 0.1920 | 0.1929 | 0.1953 | 0.1977 | 0.2006 | 0.2584 
0.120 0.9163 | 0.9241 | 0.9813 | 0.9400 | 0.9500 | 0.9521 |) 0.1955 | 0.1962 | 0.1982 | 0.2002 | 0.2025 | 0.2550 
0.020 0.8400 | 0.8530 | 0.8743 | 0.8911 | 0.9141 | 0.9261 || 0.1785 | 0.1816 | 0.1859 | 0.1891 | 0.1941 | 0.2480 
0.040 0.8575 | 0.8691 | 0.8874 | 0.9020 | 0.9232 | 0.9323 || 0.1820 | 0.1849 | 0.1888*) 0.1916 | 0.1959 | 0.2495 
0.060 0.8750 | 0.8851 | 0.9003 | 0.9182 | 0.9810 | 0.93882 || 0.1860 | 0.1882 | 0.1916 | 0.1941 | 0.1977 | 0.2510 
0.080 0.8925 | 0.9010 | 0.9182 | 0.9243 | 0.9893 | 0.9444 || 0.1900 | 0.1915 | 0.1944 | 0.1966 | 0.1995 | 0.2525 
0.100 0.9100 | 0.9162 | 0.9263 | 0.9352 | 0.9472 | 0.9500 || 0.1935 | 0.1948 | 0.1971 | 0.1991 | 0.2013 | 0.2540 

~~ 0.120 0.9270 | 0.9328 | 0.9394 | 0.9462 | 0.9551 | 0.9551 |; 0.1973 } 0.1981. | 0.1998 | 0.2017 | 0.2031 | 0.2555 
0.020 0.8500 | 0.8621 | 0.8800 | 0.8981 | 0.9190 | 0.9292 || 0.1804 | 0.1836 | 0.1874 | 0.1902 | 0.1950 | 0.2489 
0.040 0.8695 | 0.8782 |-0.8931 |0.9092 | 0.9271 | 0.9348 || 0.1850 | 0.1869 | 0.1901 | 0.1927 | 0.1968 | 0.2508 
0.060 0.8890 | 0.8943 | 0.9060 | 0.9200 | 0.9352 | 0.9404 |; 0.1890 | 0.1902 | 0.1928 |,0.1952 | 0.1986 | 0.2517 
0.080 0.9045 | 0.9100 | 0.9191 | 0.93812 | 0.94383 | 0.9460 || 0.1925 | 0.1985 | 0.1955 | 0.1977 | 0.2004 | 0.2531 
0.100 | 0.9200 | 0.9251 | 0.93820 | 0.94117) 0.9512 | 0.9516 || 0.1960 | 0.1968 | 0.1982 | 0.2002 |-0.2022 | 0.2545 
0.120 0.9381 | 0.9401 | 0.9450 | 0.9510 | 0.9590 | 0.9572 || 0.1994 | 0.2001 |; 0.2010 | 0.2027 | 0.2040 | 0.2559 
0.020 0.8561 | 0.8691 | 0.8862 | 0.9043 | 0.9230 | 0.9320 || 0.1819 | 0.1850 | 0.1885 | 0.1921 | 0.1961 | 0.2497 
0.040 0.8760 | 0.8850:| 0.8990 | 0.9152 | 0.9312 | 0.9374 || 0.1860 | 0.1883 |-0.1913 | 0.1943 | 0.1978 | 0.2511 
0.060 0.8941 | 0.9011 | 0.9121 | 0.9261 | 0.9393 | 0.9428 || 0.1900 | 0.1916 | 0.1941 | 0.1965 | 0.1995 | 0.2524 
0.080 0.9122 | 0.9162 | 0.9250 | 0.9868 | 0.9474 | 0.9482 || 0.1936 | 0.1949 | 0.1969 | 0.1987 | 0.2012 | 0.2587 
0-100 0.9282 | 0.9811 | 0.9381 | 0.9480 | 0.9555 | 0.9526 || 0.1970 | 0.1982 | 0.1997 | 0.2009 | 0.2029 | 0.2550 
0.120 0.9441 | 0.9461 | 0.9512 | 0.9633 | 0.9636 | 0.9590 || 0.2004 |. 0.2015 O ae 0.2031 | 0.2046 | 0.2563 
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SETTING DOUBLE-ANGLE FLUTING CUTTERS—IV 


“ Value of x for ‘‘Elevation’’ Formula Value of y for “‘Cross-movement”’ Formula > 


Ww 


y George W. Burley 
Oe a On Aa ee - - 


tae pane of Land 
BS he iy me SEAT a= [o) fe) lo) ° fo} ° 12° 12° 12° 12° 12° 15° 
ie Mee ater ; : hans B= 52° 56° 0° 66° 7° b° 52° 55° | 60° 65° 72° 80° 
ey < a aaa — i ee eS RR Sa Ce ae 
. - Je ea 0.020 0.8660 | 0.8760 | 0.8900 | 0.9081 | 0.9271 | 0.9852 || 0.1840 | 0.1863 | 0.1900 | 0.1927 | 0.1968 | 0.2504 | 
+ ees: 0.040 0.8828 | 0.8912 | 0.9081 | 0.9190 | 0.9852 | 0.9411 || 0.1875 | 0.1896 | 0.1926 | 0.1950 | 0.1985 0.2517 
ae 0.060 0.8996 | 0.9064 | 0.9162 | 0.9300 | 0.9433 | 0.9459 || 0.1910 | 0.1929 | 0.1952 | 0.1973 | 0.2002 | 0.2580 | 
at " 0.080 0.9164 | 0.9216 | 0.9293 | 0.9401 | 0.9510 | 0.9515 || 0.1950 | 0.1962 | 0.1978 | 0.1996 | 0.2018 | 0.2548 
fener | 1-. 0.100 0.9332 | 0.9368 | 0.9424 | 0.9500 | 0.9592 | 0.9562 || 0.1990 | 0.1995 | 0.2004 | 0.2019 | 0.2084 | 0.2556 
aes ba ‘ 0.120 0.9500 | 0.9520 | 0.9550 | 0.9598 | 0.9659 | 0.9608 || 0.2025 | 0.2028 | 0.2080 | 0.2042 | 0.2050 | 0.2569 | 
y aa 0.020 0.8720 | 0.8820 | 0.8951 | 0.9122 | 0.9292 | 0.9372 || 0.1855 | 0.1880 | 0.1909 | 0.1948 | 0.1975 | 0.2510 _ 
Ss . 0.040 0.8886 | 0.8972 | 0.9080 | 0.9231 | 0.9371 | 0.9481 || 0.1891 | 0.1913 | 0.1936 | 0.1969 | 0.1992 | 0.2522 
240, 0.060 | 0.9052 | 0.9124 | 0.9210 | 0.9343 | 0.9449 | 0.9479 || 0.1925 | 0.1946 | 0.1963 | 0.1990 | 0.2009 | 0.2584 
et 0.080 0.9218 | 0.9276 | 0.9389 | 0.9444 | 0.9582 | 0.9531 || 0.1965 | 0.1979 | 0.1990 | 0.2011 | 0.2026 0.2546 
se 0.100 0.9384 | 0.9428 | 0.9471 | 0.9546 | 0.9610 | 0.9581 || 0.2000 | 0.2012 | 0.2017 | 0.2082 |.0.2042 0.2058 - 
. Stew Lair 05120 0.9550 | 0.9580 | 0.9600 | 0.9645 | 0:9681 | 0.9628 || 0.2085 | 0.2045 | 0.2044 | 0°20538 0.2058 | 0.2570 
‘Cae 0.020 | 0.8770 | 0.8870 | 0.9000 | 0.9151 | 0.9310 | 0.9391 || 0.1860 | 0.1887 | 0.1918 | 0.1944 | 0.1981 | 0.26515 | 
ree) | 0.040 0.8936 | 0.9021 | 0.9131 | 0.9260 | 0.9891 | 0.9440 0.1900 | 0.1920 | 0.1945 | 0.1966 | 0.1998 0.2027 
ee Pe 0.060 0.9102 | 0.9172 | 0.9261 | 0.9371 | 0.9472 | 0.9492 || 0.1935 | 0.1953 | 0.1972 | 0.1988 0.2015 0.2539 | 
Pes} te 0.080 0.9268 | 0.9821 | 0.9389 | 0.9472 | 0.9551 | 0.9539 0.1970. | 0.1986 | 0.1999 | 0.2010 | 0.2082 | 0.2550 
Te, OS 0.100 0.9434 | 0.9472 | 0.9520 |.0.9569 | 0.9632 | 0.9591 0.2010 | 0.2019 | 0.2026 | 0.2032 | 0.2049 | 0.2561 
L} 0.120 0.9600 | 0.9620 | 0.9649 | 0.9670 | 0.9700 | 0.9640 || 0.2045 | 0.2052 | 0.2053 | 0.2054 | 0.2065 ses 
mx 5 of 0.020 0.8820 | 0.8920 | 0.9040 | 0.9181 | 0.9338 | 0.9411 || 0.1875 | 0.1898 | 0.1926 | 0.1951 | 0.1987 | 0.2 
ety , 0.040 0.8986 | 0.9070 | 0.9171 | 0.9293 | 0.9410 | 0.9459 || 0.1911 | 0.1930 | 0.1953 | 0.1974 | 0.2004 | 0.2581 
~ 0.060 0.9152 | 0.9226 | 0.9300 | 0.9400 | 0.9491 | 0.9507 || 0.1947 | 0.1962 | 0.1980 | 0.1997 | 0.2021 0.2542 
: a 0.080 | 0.9318 | 0.9371 | 0.9429 | 0.9502 | 0.9572 | 0.9555 || 0.1985 | 0.1994 | 0.2007 | 0.2020 | 0.2088 | 0.26538 
He . 0.100 0.9484 | 0.9523 | 0.9558 | 0.9603 | 0.9651 | 0.9600 || 0.2019 | 0.2026 | 0.2084 | 0.2042 0.2054 | 0.2564 
Sextet 0.120 | 0.9650 |'0.9670 | 0.9682 | 0.9705 | 0.9720 | 0.9634 || 0.2055 | 0.2058 | 0.2061 | 0.2064 et eke 
: | 0.020 0.8850 | 0.8960 | 0.9081 | 0.9210 | 0.9858 | 0.9426 || 0.1885 | 0.1907 | 0.1985 0.1958 | 0.1993 | 0.2525 § 
Reef | 0.040 0.9020 | 0.9112 | 0.9212 | 0.9321 | 0.9480 | 0.9470 || 0.1920 | 0.1989 | 0.1962 0.1981 | 0.2010 | 0.2536 
f ; 0.060 0.9190 | 0.9261 | 0.9348 | 0.9432 | 0.9519 | 0.9521 || 0.1955 | 0.1971 | 0.1999 0.2004 | 0.2026 | 0.2547 
4} 0.080 | 0.9860 | 0.9418 | 0.9471 | 0.9584 | 0.9593 | 0.9572 || 0.1990 | 0.2003 | 0.2016 | 0.2027 | 0.2042 | 0.2557 
yon |} 0.100 0.9580 | 0.9562 | 0.9600 | 0.9682 | 0.9671 | 0.9610 || 0.2026 | 0.2085 | 0.2048 0.2050 | 0.2058 | 0.2567 
Lt] 0.120 | 0.9700 | 0.9710 | 0.9720 | 0.9780 | 0.9740 | 0.9645 || 0.2062 | 0.2066 0.2070 | 0.2072 | 0.2074 adh 
: SS [} 0.020 : 0.9000 | 0.9180 | 0.9250 | 0.9889 | 0.9481 |} 0.1892 | 0.1917 | 0.1940 | 0.1962 | 0.1998 | 0.25 
‘ ; 0.040 0.8061 0.9149 | 0.9259 | 0.9851 | 0.9468 | 0.9482 |} 0.1931 | 0.1949 | 0-1967 0.1985 | 0.2014 | 0.2589 
— 0.060 0.9289 | 0.9298 | 0.9889 | 0.9452 | 0.9586 | 0.9533 |} 0.1970 | 0.1980 0.1994 0.2008 0.2030 | 0.2549 
0.080 | 0.9417 | 0.9447 | 0.9518 | 0.9553 | 0.9610 | 0.9571 || 0.2007 | 0.2011 0.2021 | 0.2031 | 0.2046 | 0.2559 
| 0.100 | 0.9585 | 0.9595 | 0.9637 | 0.9652 | 0.9677 | 0.9682 || 0.2039 | 0.2042 0.2048 | 0.2063 |.0.2061 | 0.2569 
| 0.120 | 0.9742 | 0.9744 | 0.9747 | 0.9751 | 0.9761 | 0.9650 |) 0.2070 0.2072 | 0.2074 | 0.2075 | 0.2076 | 0.2579 
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THIRTY-TON ELECTRIC LOCOMOTIVE FOR THE FREDERICK 
RAILROAD, FREDERICK, MARYLAND 


purchased a 30-ton Baldwin-Westinghouse electric lo- 
comotive for hauling freight between Thurmont and 
Frederick, a distance of 17.37 miles, and for occasionally 
hauling grain between Frederick and Middletown—approxi- 
mately eight miles. The sharpest curves have a radius of 80 
feet. The maximum grade between Frederick and Middletown 
is 7 per cent, and is part of a continuous rise of 600 feet in 
2.5 miles. The maximum grade between Thurmont and Fred- 
erick is 2.588 per cent for 3450 feet. . 
The mechanical parts of the locomotive were furnished by 
the Baldwin Locomotive Works, Philadelphia, Pa. The loco- 
motive has a single rigid wheel-base with two axles. It has 


9 Pes Frederick Railroad Co., of Frederick, Md., recently 


steel. It is 18 feet 4 inches long and 9 feet wide. Both end 
and side doors are provided. A clear space approximately 10 
feet long is left in the center of the cab in which freight can 
he carried. The locomotive weighs 25 tons complete. However, 
provision is made for increasing the weight to 380 tons in 
order to obtain the adhesion necessary for hauling the max- 
imum loads. This is done by means of a cellar under the floor 
between the two axles, which may be filled with five tons of 
steel rails in 6-foot lengths. 
The principal dimensions of the locomotive are: 


DiameversOLeari vine wWwMeel Sites. mes secs <> 1 ceists acs oe 36 inches. 
ROCHA WINGS l= DASE sre tear chit fe sre eieicelsys aie’ sye\/ecabane 0's) s 10 feet. 
Mens the Otaca NiO ele DUN DeUSsete sree steers) et ciew > +> 20 feet. 


Hig 1. 


a steel box cab and is arranged for double-end operation. The 
entire weight of the locomotive is carried by the two axles. 
The frame of the locomotive is built of structural shapes wher- 
ever practicable. The longitudinal sills are four in number, 
the two center sills consisting of 6-inch channels and the .out- 
side sills of 10-inch channels. (See Figs. 2 and 3). The 
end bumpers are of wood, backed by steel plates. Diagonal 
bracing is worked in between the center and outside sills, and 
special attention has been given to providing ample transverse 
strength. The journal boxes are guided in rigid pedestals, 
which are of cast steel and riveted to the outside frame chan- 
nels. The pedestal boxes are of cast iron with bronze bear- 
ings, and are placed outside of the wheels, each box being 
surmounted by a half elliptic spring which supports the frame. 
The wheels are steel-tired with cast-iron centers. 

The cab covers the entire frame and is substantially built 
of Z-bars and steel plates, covered with No. 14 B. W. S. sheet 


Thirty-ton Baldwin-Westinghouse Electric Locomotive for the Frederick Railroad 


WikGiilisoielra llmaerarraeavaetettnt eas aisle gests it cieuens ellemaictorers, 0: 6 9 feet. 
Height from top of rail to center of drawbar..2 feet 10 inches. 
Height from top of rail to top of cab............-. 12 feet. 
Weight including 10,000 pounds ballast........ 

The air brake equipment is of the type 14-EL built by the 
Westinghouse Air Brake Co., Wilmerding, Pa., and has both 
the straight and automatic features. Air for the locomotive 
and train brakes is supplied by one ‘D-3-EG compressor hav- 
ing a delivery capacity of approximately 25 cubic feet of free 
air per minute. The electrical equipment was furnished by 
the Westinghouse Electric & Mfg. Co:, East Pittsburg, Pa., 
and consists of two No. 308-B-2, 600-volt commutating pole 
railway motors and type HL unit switch control. 

To handle the large overload and the normal operating cur- 
rent of the locomotive, the Westinghouse unit switch, electro- 
pneumatic system of control was installed. This is the same 
as that employed in the locomotive built for the New York, 


664 


New Haven and Hartford Railroad, the Hoosac Tunnel service 
(Boston & Maine R. R.), and the Pennsylvania Tunnel and 
Terminal Co. The success this system has given in the Fred- 
erick locomotive, as well as in many other small engines, 
proves that the electro-pneumatic control is equally adaptable 
to large and small equipments. The hour-rating of the 308-B-2 
motor at 600 volts is 120 H. P. Because of the large size of 
the motor, the box type frame is used. This is made of steel 
cast in a single piece with large holes bored out at each end 
for seating the housings and for taking out the armatures end- 
wise. The complete weight of the motor is approximately 
6500 pounds. Part of this weight is borne by the two axle 
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SUGGESTIONS FOR MACHINISTS, DRAFTS- 
MEN AND ELECTRICIANS 


Don’t think that a horse can stand the same amount of 
current aS a man. 

Don’t think you are an electrician just because you have 
been struck by lightning. 

Don’t think that it takes more than half a second to de 
magnetize a piece of steel. 


Don’t forget that electricity (like water) will go where it 


meets the least resistance. 


Don’t leave the windows open, so that dust can blow directly 
onto a generator or motor. 


Fig. 2, Side Elevation of Electric Locomotive 


bearings, while the remainder is supported by a nose cast on 
the frame and resting upon the truck bolster. 

‘The speed characteristic is inherently slow, which, with the 
resulting high tractive effort and low power consumption, 
makes this motor particularly adapted to freight locomotive 
service. By virtue of the commutating-poles, enormous over- 
loads in the motors are safely commutated. For one hour on 
600 volts the locomotive will exert a tractive effort of 12,000 
pounds at a speed of 714 miles per hour. Momentarily the 
locomotive with sanded rails will exert a tractive effort of 17,- 
500 pounds without ballast, or 21,000 pounds with ballast. Ex- 
pressed in terms of weight of train and grade it has sufficient 


Fig. 3. End Elevation of Electric Locomotive 


Don’t run two lines of conduit side by side (carrying alter 
nating current wires) without bonding them. 
— Don’t forget that a wire will only carry its capacity in cur- 
rent, very much after the same manner as a water pipe. 

Don’t forget that some types of generators will not produce 
even a light until you get a certain amount of load on. 

To use hot water for cooling while grinding may sound like 
a paradox, but some people think that it is a good thing. 

The man with skilled hands and a cracked brain is like a 
modern machine shop with an inefficient power plant. 

The thing that keeps many a man from making a fool of 
himself is the fact that he can’t always do as he pleases. 


Fig. 4. Westinghouse No. 308-B-2 pee tag Be Pole Rallwee 


Motor—Pinion End 
capacity to handle a load of 200 tons on a grade of 2.59 per 
cent, and may occasionally be required to haul a trailing load 
of 50 tons on a short grade of 7 per cent. 

In switching service, on a straight level track, 31 cars, each 
weighing 45 tons with load, may be handled at 8.5 
hour at 600 volts; and 8 
cent grade. 

The auxiliary apparatus supplied with the locomotive con- 
sists of a No. 13 Union standard Nuttall trolley, automatic 
M. C. B. radial couplers and bumpers. Tomlinson automatic 
radial couplers, Leach pneumatic sanders, and type LA 
Crouse-Hinds are headlights. The latter are so arranged that 
both may be lighted at the same time, which is useful in 
switching. With the automatic M. C. B. radial coupler the 
locomotive can traverse a curve of 80-foot radius without un- 
coupling and with the Tomlinson coupler a 40-foot curve. 


miles per 
cars at the same speed on a one per 


Fig. 5. Westinghouse No. 308-B-2 Commutating Pole Railway 
Motor—Commutator End 


The split pulley has its time of favor during the repair sea- 
son, for it lends itself readily, to removal and alterations. 
Don’t forget that a motor is more efficient when worked up 


to its full load, than when it is run either below load or over 
load. 


Don’t forget that many times (not always) the success of a 
machine is up to the man who makes the detail and shop 
drawings. 

The older heads in the business may not know the most 
about it, but it is well for the young minds to remember that 
they have been at the game longer and have the best chance 
to know more. 

Don’t think that the old type of lathe is done away with 
yet, and when you have occasion to cut a thread, the number 
of threads to the inch of which is not exactly divisible by the 
number on the lead-screw, stop the lathe, drop the nut out, 
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and move the carriage back any even number of inches and 
throw the nut in again, for by this rule the tool will always 
engage the thread. 

Don’t make regular parallels for general work without mak- 
ing them of such proportion that a workman will see quickly 
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which way they must lie to be of the same height; in other 
words they should be at least thirty per cent thinner than 


they are wide, with a large range of difference between the 


different sets, so a workman will be able to see by glancing at 
two or more different sets whether they are mated or not. 


WATCH MOVEMENT MANUFACTURE *—1 


METHODS EMPLOYED BY THE SOUTH BEND WATCH CO. 


By DOUGLAS T. HAMILTON} 
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N WATCH movement, 
ate A when we consider its 
ou Fe dimensions, the usage 
| to which it is subjected, and 
the exacting requirements of 
its performance, is one of the 
most wonderful pieces of 
mechanism that man has de- 
vised. It may truthfully be 
called an automatic counting 
machine, which, with unerr- 
ing regularity, counts every 
one-fifth second, day and 
night, and registers the count 
in larger units of seconds, 
minutes and hours on the dial. 
This is done without human 
aid, and without the press- 
ing of buttons and the pulling of levers. All that is necessary 
is to wind up the main spring once in every twenty-four or 
thirty-six hours. 

The South Bend 16 size watch movement shown in Fig. 3, 
the manufacture of 
which is to be de- 
scribed in the follow- 
ing, is made in the 
three-story brick 
building shown in 
Fig. 2. The main 
building is 402 feet 
long by 33 feet wide. 
This has _ several 
wings and_ exten- 
sions, the entire floor 
space being 55,220 
square feet. All of 
the movements are 
made, assembled and 
tested in this building. The dials are made in a smaller 
two-story building at the rear. This company employs 
500 men and women—most of them experts—and turns out 
200 movements per day, quality and not quantity being the 
main consideration. The cases for the movements are pro- 
‘duced by a well-known maker of watch cases, and as a watch 
is of little value as a timepiece without a case to protect it, 
some of the methods employed in their manufacture will 
be described in a future article. 

Through the courtesy of Mr. C. T. Higginbotham, consulting 
superintendent of the South Bend Watch Co., South Bend, Ind., 
the writer is enabled to give a general outline of the methods 
employed by this company in the manufacture of watch move- 
ments. It is not intended that this article shall deal with 
the construction of a watch, except so far as is necessary to 
make clear the description of the methods employed in its 
manufacture. The illustration Fig. 4 is presented for this 
purpose. With this in view, a description will be given of the 
various steps followed in designing a new model; that is, a 


ae 


Big. 1, 
“Studebaker” Railroad Watch 


Dial View of South Bend 


* For further information on watch making and allied subjects, see 
the following articles previously published in Macuinury, “Watch 
Crowns, Dies and Methods,’ December, 1909, engineering edition ; 
“Some Machinery and Methods of Watch Making,” July, 1909, engi- 
neering edition; “Making Watch Parts in the Commercial Automatic 
Screw Machine,” June, 1908; “Split Die for Watch Regulator, 
August, 1907; ‘Watch Dials, Process of Making,” February, 1907, 
page 36, advertising section; ‘‘The Watchman’s Watch,” March, 1904, 
engineering edition. 

t Associate Editor of MactiNmEry, 


. the 16 size watch is shown in Fig. 5. 


Fig. 2. Factory of the South Bend Watch Co., South Bend, Ind. 


watch which differs in construction from that previously 
manufactured. 
Designing and Making Watch Movements 

The first step that is taken in designing a new model is to 
make all the mathematical calculations for the complete watch 
movement. These calculations embrace the size and strength 
of the main spring, the strength and dimensions of the hair 
spring, and also the balance. Calculations are also worked 
out to determine the pitch diameters of the wheels and pinions, 
the number of teeth and leaves and the center distances in 
the plates and bridges. 

After all the calculations pertaining to the various parts of 
the movement have been completed, an artist’s drawing similar 
to that indicated in Fig. 3 is made. This of no practical value 
in the manufacturing, except that it gives an idea of what 
the completed watch will look like. Profile and assembled 
drawings, plan and developed elevations are then drawn to an 
enlarged scale. An assembled plan and elevation drawing of 
The elevations of the 
complete watch are made in two different scales on the profile 
drawing—the second drawing made, the first working drawing 
being a plan view. The developed length is made 10 to 1, 
and height 50 to 1, 
which facilitates the 
laying out of the 
movement. For the 
plan views the scale 
is 10 to 1. The plan 
and elevation views 
of the assembled 
drawing shown in 
Fig. 5 are made 10 
to 1. The developed 
length of a watch is 
laid out in the order 
in which the power 
is transmitted from 
the main spring to 
the escapement, as illustrated in Fig. 4 by the zig-zag dot-and- 
dash line joining the wheel centers. 

From the profile and enlarged drawings the various details 
are taken and separate 
sketches of each part are 
made, giving the number of 
operations required and the 
dimensions of the piece after 
each operation. Upon the 
completion of all the detail 
drawings, prints are sent to 
the model-maker, who, by the 
use of a transfer chuck, which 
will be described later, makes 
a complete model watch. The 
model maker also makes the 
master plates, which are steel 
disks, 1.9 inch in diameter by 
0.22 inch thick. In these, are 
carefully bored holes, exactly 
0.1 inch in diameter. The 
location of every hole, the 
center of every turning, every 
curve center, milling, etc., is 
determined by these holes. The master plates are then used to 
determine the forms, and relative positions required in all 


Fig. 3. Movement of the South Bend 
“Studebaker” Railroad Watch 
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dies, chucks, jigs, and other tools used in the manufacture of 
the watch. All the curves in watch plates and bridges are 
made: true ares of circles—no irregular curves being used— 
so that there is not one part of a watch plate which cannot 
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on whether the dial is facing up or down. This is illustrated 
clearly in Fig. 5. 

Fig. 6 shows the upper section of a chart of the 16 size, L 
model watch, open face, which gives the numbers of the holes 
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Fig. 4. Dial and Train Side Views giving the Names of the Parts of an 18-size South Bend “Studebaker” Railroad Watch 


be produced on the transfer chuck. In order to enable the 
model-maker to reproduce the form on a greatly reduced scale, 
the holes in the plates and bridges are laid out in their rela- 


and the numbers of the master plates in which they may be 
found. Any hole determining a certain position in a watch 
always bears the same number, and is frequently placed in 
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Fig. 5. Plan and Developed Elevation Views of the 16-size South Bend Watch, Enlarged 


tion to what are called north, south, east, and west lines, 
radiating from the center of the watch. These lines are drawn 
in relation to the pendant which is always north; the posi- 
tion of the east and west in relation to right or left depends 


two or more master plates. The numbers in the columns are 
the numbers by which these different master plates are desig- 
nated. This system enables the model-maker and toolmakers 
to produce the parts exactly as called for on the drawings. 
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The model-maker, by means of the transfer chuck, produces a 
-complete watch which is thoroughly tested. If found to be 
all that is required as a time-piece of accuracy, the tools for 
making the various parts are then designed and made. These 
are sent out into the factory to the various departments in 
which they are to be used, and the work of making watch 
movements in quantities on a commercial basis is begun. 
Watch Gearing 

The calculation for watch gears or wheels, as they are 

ealled, is carried out in a slightly different manner from that 
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18,000 vibrations per hour be imparted to the balance wheel, 
which gives 129,600 vibrations to 71/5 turns of the barrel 
which contains the main spring, and that the intermediate 
wheels driving the hour, minute and second hands rotate in 
the correct relation to each other. Another requirement in a 
railroad watch is that the main spring take 48 hours to 
unwind. 

To proceed with the computation, refer to Fig. 4, which 
shows the gear train of an 18 size South Bend “Studebaker” 
railroad watch. The numbers of the leaves in the pinion 
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Fig. 6. Chart of Master-plate Holes for the 16-size Model L, Open Face South Bend Watch 


pursued in the design of gears for other mechanical work. The 
pitch diameter, and the diametral pitch are calculated in just 
the same manner, of course, as for any other gear, but the 
shapes of the teeth of the wheels and the leaves of the pinions 
differ. The addendum or working face of the tooth is an 
epicycloid curve starting at the pitch circle and extending to 
the point of the tooth. ; 

Where the wheel is the driver and the pinion the driven 
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Fig. 7. The Main Spring wound and unwound—Note Space between 
Arbor and Inside of Chamber 


member, the face of the wheel tooth and the flank of the 
pinion leaves only come in contact. The tops of the pinion 
leaves are circular for convenience in finishing. These tops 
never come into action. ‘The wheel tooth and pinion leaf 
should come into contact on the line of centers to give the best 
results. To accomplish this, the flanks of the teeth and leaves 
in the wheel and pinion are made radial with the center. The 
proper diameter of circle to use for generating the epicycloid 
curve of a watch wheel tooth is half the diameter of the pitch 
cirele of the pinion with which the wheel is intended to 
mesh. The addendum is made 2.25 of the diametral pitch for 
the driver, and 1.0 of the diametral pitch for the driven 
pinion. 

In determining the width of the teeth in the wheel, nine- 
twentieths of the circular pitch is allowed, and seven-twen- 
tieths of the circular pitch for the width of the leaves of the 
pinion, leaving four-twentieths of the circular pitch for play, 
which is necessary in watch gearing to obviate dirt stopping 
the watch. There is no back-lash in watch gearing, because 
the drive is at all times’in one direction. 

Watch Train Computations 

In laying out a watch train there are certain requirements 

which must be met. The essentials are, in this watch, that 


are first considered, and as practice has determined different 


“sets, we select those most suitable for the case in hand. For 


instance, the center pinion can have 10, 12 or 14 leaves; the 
third and fourth pinions 8, 10 or 12 leaves; and the fifth or 
escape pinion 6, 7 or 8 leaves. The main spring barrel is 
constructed to make 71/5 turns in 48 hours. In this case we 
select 12 leaves for the center pinion; 10 leaves for the third 
pinion; 10 leaves for the fourth pinion; and 8 leaves for the 
escape pinion. 

Having decided on the number of leaves in the pinions, the 
next problem is to find the number of teeth in the barrel and 


Fig. 8. Diagram illustrating Function and Action of the Detached 
Lever Escapement 


The number of teeth in the barrel is: 
48 x 12 
71/5 


As the balance wheel is to make 18,000 oscillations to one 
revolution of the center wheel, and as two oscillations of the 
balance wheel correspond to one tooth of the escape wheel, the 
latter having fifteen teeth, it follows, that the escape wheel 
will make: 


intermediate wheels. 


= 80 teeth 
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18,000 

— = 600 revolutions per hour. 
US”, 

The fourth wheel which is attached to the second hand must 
make 60 revolutions per hour, and as the escape pinion has 8 
leaves, and makes 600 revolutions per hour, the number of 
teeth in the fourth wheel equals: 

600 x 8 


= 80 teeth. 
60 


The numbers of teeth in the intermediate or third and the 


center wheels, are in a certain ratio to the number of leaves in 


the pinions with which they mesh, the product of which 
ratios must equal 60. The ratio in this case between the 
fourth pinion and third wheel is 1 to 71%4, and between the 
third pinion and center wheel, 1 to 8. This multiplied by 10 
give us, 71% x 10, or 75 teeth in the third wheel, and 8 x 10, 
or 80 teeth in the center wheel; the ratio between the fourth 


Fig. 9. The Compensating Balance in its Normal Condition and 
affected by Heat and Cold 


wheel and escape pinion is 10. These ratios give the desired 
relation between the center wheel and escape wheel, the 
ratio between which is 1 to 600. 

The dial train wheels and pinions are now worked out so 
that the hour and minute hands will be revolved in their 
proper relation to each other. The dial train is driven by 
the cannon pinion, which is frictionally held on the center 
staff. In this case the cannon pinion has 14 leaves, the 
minute wheel 28 teeth, the minute pinion 8 leaves, and the 
hour wheel 48 teeth. As the cannon pinion makes one revo- 
lution per hour and drives the minute hand direct, it follows 

14 8 112 il 


that the hour hand will make —— X ——-=>=—_ = 
28 48 1344 12 


revo- 


lution per hour. 
The Main Spring 


The main spring furnishes the power for driving the entire 
mechanism of a watch, and is made from the best steel 
obtainable, carefully hardened aida temperce. To give the 
best action, the main spring has to be made in certain ‘pro- 
portions to the barrel or chamber which contains it. The 
radius r of the barrel arbor, see Fig. 7, is made equal to one- 
third the radius R of the chamber, the space outside the 
barrel arbor being divided into two equal areas.* The main 
spring occupies half this area irrespective of whether it is 
wound or unwound. Owing to one of the laws governing the 
action of the main spring, it will give the greatest number of 
turns when made to these proportions. 

The number of turns of the main spring which is necessary 
to carry the watch a given number of hours is found by the 
following formula: 

485 Seis 
>? SS 
n 

in which, N —number of turns of main spring, 

H =number of hours the watch is to run, 

n =number of teeth in barrel, 

n, == number of leaves in center pinion. 
Applying this formula to the watch shown in Fig. 4, we have: 

48 x 12 
N =———— = 7.2 or 71/5 turns. 
80 - 

The calculations involved in determining the strength and 
torque of a main spring are too complicated to be presented 
here; suffice it to say that if the main spring is made to con- 


* For further information regarding flat spiral springs, see the ar- 
ticle entitled, “The Design of Flat Spiral Springs,’ which appeared in 
the July, 1910, number of MACHINERY, engineering. edition. 
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form to the requirements previously given, thinner or thicker 
material can be used until a main spring having the proper ~ 
strength is obtained. 

The Detached Lever Escapement 

The escapement of a watch movement transforms the rotary 
motion of the train of wheels into the vibratory motion of the 
balance. It also acts.as a break to prevent the watch mechan- 
ism from “running away,” retarding the motion of the train, 
and imparting the proper movement to the hands on the dial. 
To properly design an escapement, requires considerable study 
and is considered the most difficult problem in watch move- 
ment design. Ideal conditions are impossible to arrive at, so 
that compromises must always be made if an escapement to 
suit all requirements is to be obtained. 

In action, the escape wheel a, Fig. 8, receives its motion 
from the wheel train, and by means of its peculiarly shaped 
teeth b coming in contact with the jewel pallets d and d, oscil- 
lates the fork c. To illustrate how this action takes place, we 
will assume that the fork c and escape wheel a are in the posi- 
tions shown at A. 

Now as the escape wheel a revolves, tooth b glides across 
the face of the pallet d lifting the latter up and forcing the 
upper portion of fork c, which is fulcrumed at e, to the right. 
This action lowers pallet d,, bringing it in contact with the 
locking face of tooth b,, as shown at C, and consequently stops 
the rotation of escape wheel a. 

As the upper end of fork c is forced to the right, its forked 
end carries jewel pin f around, rotating the balance wheel, and 
putting the hair spring under tension. The hair spring, in 
unwinding, reverses the rotation of the balance and unlocks 
the tooth b, from the pallet d,. The instant that this unlocking 
action takes place, the passage’ of the tooth 0b, across the 
inclined face of the pallet d, gives another impulse to the bal- 
ance. This brings the fork and escape wheel into the posi- 
tions shown at B, which happens as the fork c is returning to 
the banking g. ‘Footh b, now imparts an impulse to pallet d, 
and the order of actions is continued. The bankings g and g, 
stop the motion of the fork ¢ in its oscillation from side to 
side. 

The Compensating Balance 

The balance wheel, or compensating balance, as it is called, 
is the heart of the watch. It regulates and controls the move- 
ment of the gear train from which it receives its motion. The 


Fig. 10. Watch Setting Mechanisms 


motion of the gear train is intermittent, while that of the 
balance is practically continuous. Five times every second 
the train starts up from a dead rest, and for a brief space 
of time moves forward, again coming to rest. In this same 
time the balance reverses its direction of rotation, stopping 
for such a brief period of time that the cessation of move- 
ment is almost impossible to detect. 

A compensating balance is composed of a steel center arm 
and rim made from one piece of metal, to which a brass ring 
is fused. The brass ring has twice the coefficient of expansion 
of the steel rim, and the proportion between the thickness of 
the rims is approximately two-fifths steel to three-fifths brass. 
The construction of a compensating balance is clearly shown 
in Fig. 9. At A it is in its normal position; at B it is affected 
by heat; and at C by cold. The conditions of the balance are 
exaggerated here to make the changes in its shape more per- 
ceptible. Located around the rim of the balance are what are 
called “balance” screws a. These are Made from either brass 
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or gold, and are employed for regulating, poising and altering 
the weight of the balance wheel in relation to the strength of 
the hair spring. The two screws b at each end of the arm are 
what are known as “timing” screws. These are employed 
to bring the watch to time without disturbing the regulator, 
which is always set at zero when it leaves the factory. 

When a watch movement is subjected to heat, the tension 
of the hair spring is decreased and thereby weakened, and the 
balance arms are lengthened, thus increasing the diameter of 
the balance which adds to the load on the hair spring. The 
effect of this action, if not counteracted, would be to cause 
the watch to lose time. To compensate for this, the brass rim 
expands more than the steel rim and center, which effect 
eauses the balance to become smaller in diameter tending to 
throw the mass of its weight more toward the axis, as shown 
at B. When a watch movement is subjected to cold, the hair 
spring contracts and becomes stronger. The steel rim and 
center of the balance contract, as does also the brass rim, but 
as the brass rim contracts more than the steel rim, it has 
the effect of straightening the rim, thus increasing the diam- 
eter of the balance wheel, and carrying the mass of its weight 
further away from the axis, which has a retarding effect. This 
condition is shown exaggerated at C. 

The rim of the balance is provided with more holes than it 
has screws, so that more screws can be added, or their posi- 
tions changed as conditions may warrant, when poising and 
subjecting the movement to temperature tests. These screws 
add to the weight of the balance and change its radius of 
gyration, thus compensating for changes in temperature and 
positions. All first-class watches are regulated for five posi- 
tions, viz., dial up, dial down, pendant up, and pendant to right 
and left. 

Many ingenious devices have been developed for setting the 
hands and winding the main spring of a watch. They can, 
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Fig. 11. Jewels, Settings and Pivots 


however, be divided into two main classes, viz., pendant and 
lever sets. A simple pendant and lever set which is used in 
the South Bend watch is illustrated at A and B in Fig. 10. At 
A is shown a pendant set mechanism in the position which it 
occupies when acted upon normally by the stem fastened to 
the crown, which is used for operating the mechanism. In 
this position, if the crown were rotated, the main spring would 
be wound up by means of the winding pinion a and intermedi- 
ate wheels, not shown. 

When the crown is pulled out, the stem is withdrawn, releas- 
ing the tension on spring b and allowing it, through the setting 
lever c, to force up the stem d. The spring and lever c also act 
on clutch lever e, raising its rear end, and as it is fulcrumed 
on screw f, the forward end is lowered thus carrying down 
the setting clutch g. This clutch, in lowering, meshes with 
the teeth in an interset wheel h, which operates the wheels 
and pinions connected to the hands on the dial. 

The setting mechanism shown at B is what is known as a 
lever set, and is used principally in railroad watches. It is 
shown in the position that it occupies when the main spring 
can be wound up by rotating the crown. When setting lever i, 
which is fulerumed on screw j, is withdrawn from the case, its 
forward end is rotated downward coming in contact with the 
end of the clutch lever k, which is fulcrumed at 7 and con- 
nected by a pin m to the clutch sleeve n. It is evident that 
this action disconnects the clutch n and brings the teeth in its 
lower end in mesh with the interset wheel ,, which in turn, 
operates the hands on the dial. As setting lever 7 is pushed 
in again, it is returned to its normal position by spring o, and 
as it is released from clutch lever k, spring p returns this 
lever to its normal position connecting the clutch with the 
winding mechanism. With this mechanism it is impossible 
to set the hands without first pulling out the lever i; this is 
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not the case with the mechanism shown at A, which is likely 
to be operated by simply removing the watch from the pocket 
by the crown, thus making the latter an objectionable mechan- 
ism for use in railroad watches. 


Jewels 

Jewels are introduced into a watch movement to reduce fric- 
tion as much as possible and also to increase the life of the 
watch. The shape of the hole in the jewel has a considerable 
bearing on the reduction of friction and in obtaining the best 
results. At A and B in Fig. 11 is shown the incorrect and 
correct method of finishing the holes in a jewel. The hole in 
the jewel at A is called a “straight hole,” having parallel sides 
and a flat bottom. This type of jewel allows the oil to be 
drawn between the settings, leaving the jewels dry and keep- 
ing the oil at the outer rim, as is clearly shown in the illus- 
tration, 

At B is shown what is called the “olive hole.” This reduces 
the retarding effect of the thickening of oil to a minimum. 
The face of the jewel has a hemispherical oil cup, and the back 
is well rounded. The hole is also rounded and is made slightly 
larger than the diameter of the balance pivot. Having a jewel 
shaped in this manner increases capillary attraction toward 
the center, the pivot acting as a piston to keep the supply of 
oil at this point until the last particle is exhausted. The dis- 
tance between the hole jewel and its end stone a should be 
just sufficient to allow the interception of a thin oil film. At 
C is shown a common type of jewel for the wheel pivots. This, 
as shown, is held in a setting b and is provided with the olive 
hole previously mentioned. 
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WHY ARE OUR FOUNDRIES NEGLECTED ? 


In the September, 1911, number of Macurnery, an editorial 
appeared, entitled, ‘Why are our Foundries Neglected?” As an 
answer to this question we may appropriately quote a few 
paragraphs from an address by Mr. H. M. Ramp, superintend- 
ent of the Modern Foundry Co., before the Superintendents’ 
and Foremen’s Club, Oakley, Cincinnati, Ohio. Mr. Ramp says: 


“While the foundry deserves much criticism and correction, 
it has never had the attention, the brains, the research work, 
or the finances poured in upon it that the machine end of the 
iron industry has had to elevate and develop its possibilities. 
It has been considered more as a necessary evil than as a 
branch of the business that could be mastered and developéd 
and controlled. The foundry, until the last few years, has 
been the last place to receive improvements and advice, and 
it is not as yet burdened with a load of either. 

“The individual who entered the foundry as a life’s business 
was always regarded as sinking his intellectual or mechanical 
abilities, if he had any. The foundry has been demeaned and 
often referred to as a place where the qualifications are ‘a 
strong back and a weak mind,’ and yet there is no business 
under the canopy of heaven that requires greater judgment 
and a more thorough knowledge of fundamental principles 
than the art of molding. When properly done it most cer- 
tainly deserves to be classed as an art, and yet this is the 
atmosphere in which the foundries of our country were devel- 
oped and the foundrymen of our country were made until the 
past few years, while the machine shop was commanding the 
gray matter and finances of the brightest men in our land. 
This prejudice against the foundry in the past, as a place of 
dirt and grime fit only for occupation by hewers of wood and 
haulers of water, has done much to retard the development of 
the foundry business and to keep the bright, ambitious and 
energetic men from mastering,its science. But these are not 
the only reasons why the foundry fails to give the machine 
shop what it asks. 

“When the machine shop seeks to improve its tools or meth- 
ods, it does not put blacksmiths or candy makers on the job— 
it uses the best educated brains and experience in the ma- 
chine business that money can buy. Yet too often the pattern, 
the very foundation of the foundry’s work, is constructed as 
the designer, the pattern foreman, the engineer directs, with- 
out even consulting the experience and preference of the 
foundry, and in as great a measure as this prevails just as 
great is the handicap placed upon the foundry.” 


ape 


The prize of $5000 for an aerial- engine, which has been 
offered by Mr. P. Y. Alexander through the three British aero- 
nautical associations, the Aerial Society, The Aero Club, and 
the Aerial League of the British Empire, has been awarded 
to the Green Engine Co., the engine of which developed, dur- 
ing the competition, 61.6 H. P. at 1150 R. P. M. during two non- 
stop runs of twelve hours each. 
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RE-CUTTING MILLING CUTTERS WITHOUT 
ANNEALING 


By F. B. JACOBS* 


In an article published in the December, 1911, number of 
MACHINERY the writer outlined the method used in re-cutting 
ordinary milling cutters without annealing them. In this 
article the re-cutting of thin milling saws, and of the end 
teeth of large end-mills will be explained. Great numbers of 
milling cutters find their way to the scrap box before their 
days of usefulness are over. TheSe could, at slight expense, 
be re-cut and put in service again. The saving is especially 
marked with the high-priced, high-speed steel cutters in 
common use. 

To re-cut milling cutters without annealing them does 
not call for special skill, or the services of a high-priced tool- 
maker. All that is required is the ordinary cutter grinding 
machines found in nearly.every tool-room, wheels of the 


proper materials in the correct grits, grades and bonds, and 
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Fig. 1. The Two Steps taken in Re-cutting Milling Cutters by Grinding 


an operator possessed of a little originality and ordinary 
mechanical skill. In fact, when re-cutting worn out milling 
cutters about the same methods are used as when cutting 
new cutters, except that grinding machinery and abrasive 
wheels are used in place of the milling machine and milling 
cutters. 

The method followed can be readily understood from Fig. 
1. This method applies to both peripheral and side teeth. 
The teeth are first gashed out as shown at A, with a thin vul- 
canite wheel, the object of this gashing being to preserve the 
corner of the wheel used in the re-cutting operation. At B 
is shown the re-cutting operation, the face of the wheel being 
trued to the proper angle. To re-cut milling cutters in one 
operation is not practical, as a hard and, therefore, slow 


Fig. 2. A Number of Re-cut Slotting Saws 


cutting wheel would have to be used to. preserve the corner 
of the wheel. With a thin elastic wheel of just the proper 
grain and texture for the gashing operation, and a fast cutting 
vitrified wheel to cut away the superfluous stock between 
the bottoms of the gashes and the points of the teeth, very 
economical and satisfactory results can be obtained with a 
little practice. 

In Fig. 2 are shown six milling saws that for all practical 
purposes are now as good as new. These, however, were 

* Address: Care of The Carborundum Co., Niagara Falls, N. Y. 
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taken from the scrap box; four of them being 4 inches in 
diameter and 1-16 inch thick, and two of them, 5 inches in 
diameter and % inch thick. They were first located on an 
ordinary work arbor such as used in turning up thin collars, 
etc., paper washers being placed between the cutters to com- 
pensate for the side taper. They were then ground on a 
Walker grinder to a diameter of 3 9/16 inches. This work was 
done dry with an aloxite wheel 6 inches in diameter, 1% inch 
face, 1% inch hole, 50 grit, M grade, D496 bond. This opera- 
tion ground all of the old teeth away from the large saws, and 
nearly so from the smaller ones. 


Fig. 38. The Gashing Operation 


The work was then placed between the centers of the form 
cutter attachment of a Brown & Sharpe No. 3 cutter grinder, 
and the teeth gashed out to the required depth. . This opera- 
tion is shown in Fig. 3. The wheel used for this purpose 
was aloxite (vulcanite), 7 inches in diameter, % inch face, 
11% inch hole, 30 grit, V-K-9 bond, run at a speed of about 
4200 R. P. M. In this operation the wheel loss was very 
slight—only 0.008 inch. The depth of cut was 0.003 inch 
for each stroke, the graduations on the cross-feed screw 


Fig. 4. Cutting the New Teeth 4 : 
The work was fed 
under the wheel with a fairly rapid motion, one tooth being 
gashed to its full depth at a time. 

The next operation, which consists of cutting the new 


being relied on for the correct depth. 


teeth, is shown in Fig. 4. This operation is practically the 
same as the gashing operation, the difference being that a 
wide wheel is used, its face being trued to the correct angle, 
as shown at B in Fig. 1. The wheel used for this purpose 
is aloxite, 6 inches in diameter, % inch face, 114 inch hole, 
40 grit, 0 grade, D497 bond, run at a speed of about 4200 R. 
P. M. The teeth were fed one at a time under the wheel, 
taking a cut of 0.002 inch at each stroke until the land 
of the tooth was of the correct thickness, or about 1/32 inch. 
The wheel loss in this operation was 1/64 inch. The teeth 
were then backed off as shown in Fig. 5. For this purpose 
an aloxite wheel 5 inches in diameter, 3% inch face, 1144 inch 
hole, 50 grit, 0 grade, D496 bond, was used, the speed being 
3650 R..P. M. 

The total time consumed in re-cutting these cutters was 
divided as follows: 
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In Fig. 6 are shown five high-speed steel end-mills, 3 inches 
long, 236 inches in diameter, having sixteen teeth each; A 
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Fig. 5. Grinding the Clearance 


shows a mill the end teeth of which are practically worn 
out, B illustrates a mill after the gashing operation, and C, 
D and E give a good idea of how the mills looked after the 
second or re-cutting operation. 

Before re-cutting, the operator should first decide on the 
correct angle for the teeth, and then true the face of both 
wheels to this angle. For this purpose the writer has 
always used a carborundum stick 9 by % by % inches, 20 grit, 
H grade. With the wheels in question this will be found 
more satisfactory than a diamond. In the gashing opera- 


Fig. 6. Various Stages in the Re-cutting of End-mill Teeth 


tion the cut should be carried to a depth where a line drawn 
parallel to the face of the wheel comes nearly to the edge 
of the tooth. (See A in Fig. 1.) In re-cutting end teeth it is 
necessary to use a machine equipped with a head that can 
be set at any angle in order to bring the lands of the teeth 
parallel. ‘The writer used a Brown & Sharpe No. 3 cutter 
grinder, equipped with an end-mill grinding attachment, as 
shown in Figs. 7 and 8. In setting the head to the correct 
angle the cut-and-try method can be used, or the angle can 
be figured out when the operator has decided on the angle 
for the wheel face and knows the number of teeth to be 
cut.* 

The gashing operation is shown in Fig. 7, the teeth being 
fed one at a time under the wheel with a cut of 0.002 inch, 


* See MACHINERY, engineering edition, November and December, 1911, 
“Milling Radial Teeth in Cutter Blanks,’ and the Data Sheet Supple- 
ments accompanying these articles. Also see Macuinmry, April, 1904, 
“To Calculate the Setting of the Dividing Head when Cutting the 
Téeth of End-mills’; Macuinery’s Data Sheet No. 32, “Tables of 
Angles for Headstock of Milling Machine when Cutting End Teeth in 
Mills, etc.”; and Macuinmry’s Data Sheet Book No. 4, ‘“Reamers, 
Sockets, Drills and Milling Cutters,” page 32. 


Fig. '7. Gashing the End-mill Teeth 


under the wheel until the lands were of the correct dimen- 
sion, or 1/32 inch. The wheel loss in this operation was % 
inch for re-cutting four mills having sixteen teeth each. As 
the width of the land is relied on in this case to determine 
the proper depth of the cut, the wheel loss is of no consider- 
ation, provided the wheel wears true, thus preserving ap- 


Fig. 8. Cutting the End-mill Teeth 


proximately the correct angle. In this operation the most 
satisfactory results were attained with a soft coarse wheel, 
run at a comparatively high speed. When finer wheels in 
harder grades were used the tendency was to cut slow and 
burn. 

After re-cutting, the teeth were backed off as shown in 


Fig. 9. Grinding the Clearance on the End-mill Teeth 


Fig. 9, this work being done on a Walker grinder equipped 
with a universal cutter grinding head. The wheel used for 
this operation was aloxite (cup), 5144 inches in diameter, 2 
inches face, 114 inch hole, % inch back, % inch wall, 50 
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grit, 0 grade, D496 bond, run at a speed of about 3650 R. 
P. M. 

The total time consumed in re-cutting four end-mills of 
the dimensions mentioned above was divided as follows: 
Setting up cutter grinder for gashing operation 

and cutting and trying to determine the correct 

AN LOL gl PAN ae ee eee econo eerste choos 30 minutes 
Gashinge “Out steetinircieiete ete ets Saas na siesatate eee ie 120 minutes 
Re-cuttinge teeth me reece derenihs tek he einer oe rotons 120 minutes 
Setting up Walker grinder for backing off teeth.. 15 minutes 
Backing Volt . teeth ee cca e cise: ofersist uci snere rer eteenceuene 30 minutes 
Time consumed in truing wheels, etc............ 15 minutes 

"Total BLIMey ae ce cies norsoxeteleicioneetotenein 5 hours, 30 minutes 

As the work as explained was wholly of an experimental 
nature, it is fair to assume that any machinist of ordinary 
intelligence could, with a little practice, do the same work 
in much shorter time. However, for the sake of argument 
we will suppose that a machinist at thirty cents per hour 
consumed 8 hours 43 minutes in re-cutting the cutters de- 
scribed in this article. After figuring his time, adding a 
certain amount for fixed overhead charges, and noting the 
value of similar cutters as bought on the open market, it 
will readily be seen that it is more profitable to re-cut them 
by the method described than it is to sell them as scrap. 
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AUTOMATIC BOTTLE BLOWING 
MACHINES 


Automatic machinery for some classes of manufacture has 
reached a remarkable stage of development. The Owen Bottle 
Blowing Machine Co., Toledo, Ohio, has glass bottle blowing 
machines in operation that automatically blow twenty-three 
ketchup bottles a minute, twenty-four hours a day, seven days 
a week and fifty-two weeks a year, neglecting the short shut- 
downs necessary to change the bottle molds. The machine 
consists of a large turntable carrying two sets of molds, one 
- get being “gathering” molds and the other “bottle” molds. The 
molds are carried over a hearth filled with molten glass, and 
as a gathering mold passes over the hearth, a rod of hot 
glass is drawn into it by suction. The gathering mold opens, 
leaving a rod of hot glass standing vertically. The bottle 
mold closes over the gathered glass and air pressure forces 
the molten glass out to fill the die the same as a glass blower 
would blow it. 

The blown bottle is automatically deposited in a cast-iron 
bar containing thirty holes in a line. The bar shifts one place 
for each bottle until it is filled, and then it is taken up by 
a traveling chain conveyor and carried sideways through an 
annealing oven. At the far end of the annealing oven two 
men stand who inspect the bottles and pack them into cases. 
The cast-iron bars are returned by the chain conveyor to the 
bottle blowing machine to pass through the same cycle as 
before. 

The bottle molds are made of cast iron and a mold is good 
for 12,000 to 15,000 gross of bottles before it requires scaling. 
Compressed air plays an important part in actuating the dies, 
and natural gas is used for melting the glass. The batch is 
automatically mixed and fed to the furnace, thus reducing the 
manual labor required for the operation of a machine and 
furnace to three men, two of whom are packers. The machine 
tender regulates the furnace also and looks after the general 
operation of the apparatus. 
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There are more telephones in proportion to population in 
the United States than in any other country in the world. 
Canada ranges second in this respect, and Sweden third. It 
is interesting to note that in New York City alone there 
are as many telephones as in Germany. In Ohio there are as 
many as in Great Britain; and Boston has double the number 
of telephones of Paris. Apparently, most of the European 
countries have been much slower to appreciate the advantages 
of the telephone than has the United States. One reason 
for the slow introduction of the telephone in Berlin, however, 
is stated to be that the postal system, with its tube post, 
is so perfected that for less than one cent one can send a 
message through the mails within the city, receiving a reply 
within an hour or less. 
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JIG-BORING AT THE UNITED SHOE 
MACHINERY CO.'S FACTORY 


By CHESTER L, LUCAS* : 


The illustration Fig. 1 does more to give a general idea of 
the appearance of the plant of the United Shoe Machinery 
Co., at Beverly, Mass., than paragraphs of reading matter could 
do, and as nine-tenths of the employes are machinists, it will 


be realized that the output of the factory is very large. As © 


a matter of fact, over 20,000 machines for the manufacture 
of shoes are shipped annually. The plant consists of sixteen 
buildings of reinforced concrete construction, having twenty- 
five acres of floor space. Over sixty tons of steel are used 
each week in the manufacture of machines, and the drop- 
forging department alone turns out 60,000 forgings per week. 

The toolmaking department of this factory is one of the 
best equipped in the country. The principal work of the tool- 
making department is the building of jigs and fixtures, in 
addition to maintaining the thousands of jigs which are in 
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Fig. 1. Plant of the United Shoe Machinery Co., at Beverly, Mass. 


daily use in the factory. The important part of the work of 
jig- and fixture-making is the proper location and boring of 
the holes for bushings, studs, ete. Fig. 2 shows one of the 
toolmakers engaged in locating the position of a hole to tbe 
bored in the jig shown on the machine. Boring machines 
made by the Universal Boring Machine Co., Hudson, Mass., are 
used almost exclusively for boring jigs and fixtures in this 
factory. As indicated in the illustration, the machines are 
used without the left-hand supports for the boring-bars. In 
setting up the work, all measurements are taken either from 
the table or from an angle-iron that is permanently mounted 
on the rear part of the table of the machine. This angle-iron, 
a rear view of which is shown in Fig. 3 (on the floor), is 
somewhat unusual in type. The ribs at the back are spaced 
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Fig. 2. Locating the Spindle in Position vertically for Boring 
a Hole in a Jig 


very closely, and the angle-iron is clamped to the machine by 
means of four slots placed between the ribs. The angle-iron 
shown has been rough-planed, and is now left to “season,” 
before being finished and put into use. 

In locating a jig in its proper position on the table of the 
boring machine, special height-gages are employed. In the 
toolmaking department there are about twenty-five of these 
special tools, which are made by the Brown & Sharpe Mfg. 
Co. These tools have extra wide and heavy bases. The jig 
is first placed against two stops that may be seen in the left- 
hand T-slot in the table in Fig. 2. With the height-gage, 
the jig is placed parallel with the angle-iron on the table, 
which, of course, is parallel with the spindle of the boring 
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machine. In locating the spindle of the machine for boring 
a hole, measurements are taken vertically from the table, 
either to the spindle itself, or to a plug which is fitted in the 
end of the spindle. Needless to say, the spindle must be abso- 
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Fig. 3. Locating the Spindle laterally for Boring a Fixture’ ee 


lutely without shake or play, and this condition is insured by 
a “take-up” at the head of the machine. After locating the 
spindle for the vertical dimension, the horizontal measurement 
is taken, as shown in Fig. 3, from the angle-iron to the plug 
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Fig. 5. Setting-up and Locating Experimental Work on Boring Machine 


or spindle, as the case may be. After the spindle is properly 
located, the hole is bored for the bushing, and then attention 
is given to the next hole. Should there be two holes in line 


second hole. This method is considered to be the best prac- 
tice, because long boring-bars are not required, and it is not 
necessary to use the left-hand boring-bar support. Fig. 4 
shows the toolmaker boring the hole in a fixture. The type 
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Fig. 4.2 Drilling one of the Holes in"a Fixture 


of machine used is particularly well adapted for jig-boring, 
because the operator can run the machine with his right hand, 
and at the same time watch the work of the cutter. It also has 
an added advantage over machines in which the head is at the 


Fig. 6. Boring the Heads for Monogram-embossing Machines 
opposite end, in that the operator can caliper holes without 
being obliged to use his left hand in so doing. This same 
advantage applies, of course, when trying size plugs. 
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Fig. '7. Face-grinding the Drop-forgings Fig. 8. Grinding Shoe-trimming Cutters Fig. 9. One of the Cam-cutting Machines 


with each other on opposite ends or sides of the jig, they are 
not bored at one setting, as might be supposed, but the jig is 
reversed on the table of the machine and re-located for the 


Fig. 5 illustrates the method used in boring work in the 
experimental department, where trial machines for shoe manu- 
facturing are built in small lots before the work has been 
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jigged for regular production. The piece Shown on the ma- 
chine is one of the parts of a shoe-leveling machine, and the 
machinist is setting up the piece and locating each hole to 
be bored, in accordance with the drawing which he has before 
him. On a job of this kind it takes a great deal longer to 
set up the work properly and lay out the positions of the holes 
than it does to do the actual machining which follows. 

The machine in Fig. 6 is shown working on the heads of 
monogram-embossing machines, a group of which appears on 
the floor near the base of the boring machine. From the fore- 
most of this group it will be seen that there are numerous 


Fig. 10. Milling Fixture for Use on the Vertical Miller 


small holes to be located and bored for the various shafts 
and rocker-arms. This work is essentially the same as in the 
jig-boring operations, a small angle-iron being used as shown. 
In this instance, however, the angle-iron is at the side of the 
table, instead of at the rear. 

The Pratt & Whitney Co.’s face grinder shown in Fig. 7 
is used extensively in the grinding department for facing small 
drop forgings, some of which are shown on the machine. The 
surfaces of these forgings must be parallel within limits of 
0.0005 inch. In order to show this machine to better ad- 
vantage, the water-guard is removed, thus exposing the tabie 
to view. The drop forgings, which have central holes, are 
located by placing them over a stud at the center of the 
table; a magnetic chuck is not required, for the pressure of 
the wheel is sufficient to keep the piece flat against the face- 
plate while it is being ground. 

Another interesting grinding job is shown in Fig. 8, where 


Fig. 11. 


Milling the Seats and Recesses on a Nailing Machine Column 


the knives for shoe trimming machines are ground internally 
and externally on Heald No. 70 internal grinders. Two ma- 
chines are used on the work, one being set up for grinding 
the inside and one for the outside. The machine shown is 
working on the insides of the cutters, and the same operator, 
running two machines, turns out two hundred finished cutters 
per day. The cutters are located by being slipped over a 
stud that engages the central holes, and are held in place by 
a& nut and washer. 

Cams are cut in large numbers and great variety in the 
United Shoe Machinery Co.’s plant, and a special department 
is maintained for the sole purpose of turning out the cams 
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used on the various machines. While several makes of cam- 


_ cutting machines are employed, the favorite seems to be the 


machine made by the Kearney & Trecker Co., Milwaukee, 
Wis. One of these machines is shown in Fig. 9, and some of 
the various cams which have been cut on it are shown piled 
up about the machine. Special attention is called to those 
resting upon the board on the top of the piles in the fore- 
ground. This machine, like most other cam-cutting ma- 


chines, must be provided with a master cam that governs the © 


movements of the work in relation to the cutter. 

The Cincinnati miller shown in Fig. 10 is working on tack- 
puller heads, one of which is shown in the fixture on the table 
of the machine. As will be noticed, provision is made on the 
base of the fixture for clamping it in various positions to 
facilitate the milling of the different parts of the work. It 
is obvious that it would be impracticable to shift the fixture 
around in this manner, if the milling being done were other 
than that of facing off parts in which the relative height is 
the only consideration. : 

On the Ingersoll upright type of milling machine shown in 
Fig. 11 the large columns for nailing-machines are milled to 
receive the different parts of the machine attached to it. 
One of these columns is shown at the right of the illustration. 
This particular job is well suited to this type of machine, 
because the short cuts that are required can be easily taken 
with a milling cutter, whereas, if the work were planed, the 
machine used would necessarily have to be out of all propor- 
tion to the amount of cutting to be done, on account of the 
difficulty of accommodating the extremely large casting. 
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Fig. 12. Racks for Holding Tools used in Drilling Machines 


Drilling operations are everywhere to be seen in this large 
factory, there being hardly a department that does not employ 
several hundred spindles. The manufacturing work, of course, 
is all jigged, and to facilitate the many changes which must 
be made in drills, reamers and counterbores, the large drill 
presses are fitted with tool-holding racks. In these the dif- 
ferent tools used on the job are kept in regular order, so that 
they may be quickly gotten when wanted. At the same time, 
they are protected from being injured or mislaid, so that 
altogether the idea seems to be a good one. Fig. 12 shows 
a drill press with a rack. } 

Aside from the work done in the factory, much might be 
written on the conveniences installed in the factory for the 
workmen, in the form of metal lockers, washrooms, restau- 
rant, etc. In addition there is a fully equipped emergency 
hospital. Here a trained attendant is in charge, who is quali- 
fied to administer first aid to the injured. ; 


* * * 


It appears from an article in Zeitschrift des Osterreichischen 
Ingenieur und Architekten-Vereines, that the water power 
available for industrial purposes in Switzerland is equivalent 
to 90 horsepower per square mile. The available water power 
in Sweden and Norway is about 45 horsepower per square 
mile of area. In Switzerland, nearly one-quarter of this avail- 
able water power has already been made use of, while in 
Sweden and Norway but a small fraction, probably not more 
than one-fiftieth of the available water power has as yet been 
harnessed. 
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DRAWING A DEEP STEEL SHELL* - 


By JOSHPH V. WOODWORTH}+ 


Fig. 1 shows the six successive operations required to pro- 
duce the shell shown in Fig. 10, indicating clearly the evo- 
lution, proportions and dimensions. The material for which 
the tools were designed was 0.0359 inch dead soft cold-rolled 
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Fig. 8 is a plan view of the single-action combination piere- 
ing, blanking and drawing die used for producing the drawn 
and perforated cover shown in Fig. 9, made of the same mate- 
rial as that for the shell. This cover was welded into the 
shell as shown in Fig. 10, the whole serving as a can receptacle 
for parts of an electrical device. Fig. 11 is a cross-sectional 
view of the complete punch and die designed for the cover, and 
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Fig. 1. Successive ‘Operations in the Drawing of a Deep Shell 


drawing steel. The shell had to be true to size in diameter 
and height, smooth inside and out, and a strictly first-class 
product in every way. 

Fig. 2 shows the double-action blanking and drawing die 
for the first operation; Fig. 3 shows the tools for the second 
operation; Fig. 4, the double-action dies for the third opera- 
tion; Fig. 5, the single-action reducing die for the fourth 
operation; Fig. 6, tools of the same construction for the fifth 


Fig. 12 is a plan of the punch. A brief description will make 
plain the construction and action of the tools. 

In the die, Figs. 8 and 11, A is the cast-iron die bolster; 2 
are the interchangeable piercing die bushings of Blue Chip 
steel; B, the blanking die of the same material; CO, the draw- 
ing pad; D, the pilot holes for pilots P in punch; F, the 
stripper of cold-rolled stock; H, the gage plates; G, the gage 
plate and stripper locating dowels; J, the eight blank-holder 


Figs. 2 to 7. Tools for the Operations shown in Fig. 1 


pressure pins; J, the blank holder ring; K, the spring barrel 
stud; S, the spring barrel washers; and LZ, the rubber spring 


operation; and Fig. 7, the punch and die for the sizing and 
finishing operation. The illustrations show clearly the design, 
construction and operation of the tools. The shell was an- 
nealed four times and trimmed but once—after the last redraw- 
ing. A thin mixture of lard oil and white lead was used to 
lubricate while reducing. 


* See also MacHiNpry, March, 1912, “Drawing a Flanged and 
papas Cylindrical Shell,’’ and the articles there referred to, 
Consulting engineer, 165 Broadway, New York City. 


barrel. In the punch, M is a tool steel forging machined to 
the shape shown; RF is the blanking punch; O, the drawing 
die; N, the ejector pad with pilots at P; and Q the three 
piercing punches forced into slightly tapered holes in the 
punch proper. 

Cold-rolled strips of the proper width are used for the 
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stampings, the metal being fed in at H, Fig. 11. The end is 
trimmed and the three holes punched, and then the strip is 
moved forward against stop pin 7. The punch descending 
again, pilots P engage the pierced holes, and before the blank- 
ing punch touches the metal, locate the strip accurately. By 
laying out the operations and the evolution of shape as here 
shown, and making the drawings so as to show clearly the 


Fig.9 Fig.12 
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DRILLING AND COUNTERBORING FROM 
CROSS-SLIDE IN THE AUTOMATIC 


By 8. NEVIN BACON 
Hand screw machine operations are frequently performed 
on work partly made in the automatic machines, because in 
order to complete the work in the automatic machine it would 


ea 
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Figs. 8 ees 12. Completed Can ead Cover and Tools for the Latter 


operation of the tools upon the metal to be worked, the expense 
of designing is reduced to a minimum, the tools can be put 
through the shop with few “cut and try” troubles, their cost 
will be reasonable, and their efficiency assured. 


* ++ * 


In an address on “Comparison between Industrial Conditions 
in the United States and Hurope,”’ read before the American 
Society of Swedish Engineers, Mr. A. L. Valentine, superin- 
tendent of the small tool department of the Pratt & Whit- 
ney Co., Hartford, Conn., quoted some figures which show 
how far the United States is behind Europe in the matter of 
safeguarding the workers. Figures show, said Mr. Valentine, 
that in this country 100 men are killed every day as a result 
of industrial accidents. Two million in a year are injured. For 
1908 very reliable figures are obtainable, and these show that 
there were between 30,000 and 35,000 fatal accidents that year. 
Of the deaths of male workers between the ages of 15 and 
44, 15 per cent are due to accidental causes, and of these, at 
least half, or 7144 per cent, are incurred in the act of making 
a living. If such a proportion were lost in battle, it would 
be considered a disaster. Figures also show that the loss of 
life per thousand in the mines in the United States is greater 
than in France, Belgium and Great Britain combined. Manu- 
facturers in Germany, which country has been at work pre- 
venting accidents for a quarter of a century, are compelled 
to be members of protective associations. These associations 
employ inspectors whose duty it is to inspect factories, nearly 
always, semi-yearly, especially those where women are em- 
ployed. Seventy-five per cent of our accidents could be avoided 
by precaution. Better light and ventilation and better spacing 
of machinery should be insisted upon. It is better to build 
right, than to furnish safeguards after things are done wrong. 
Laws which this country has relating to employers’ liability 
should at least be enforced, and those responsible would give 
a little more thought to the value of human life. 


* *« &* 


The aerial navy of France is assuming large proportions. 
Increases have been made in former appropriations and ac- 
cording to the latest decisions of the French war department, 
the French army will, during the present year, have 322 aerg- 
planes and 15 dirigibles at its disposal, 


require seven tools, which it is not possible to hold in the 
turret of a Brown & Sharpe automatic screw machine. At A, 
in Fig. 1, is shown a piece of work knurled on one end, which 
was made in a No. 2 Brown & Sharpe automatic screw ma- 
chine. Now unless we wish to use a combination counter- 
bore, the list of turret tools” required will be a stop, center, 
drill, reamer, two counterbores and a knurl. 

The method used in holding the extra counterbore is shown 
at A in Fig. 2. The counterbore is held in a holder placed 
on the cross-slide, and when the counterbore is in line with 
the hole in the work it is fed forward by means of the stop 
in the turret coming against the rear end a of the counter- 
bore. The counterbore is made a good sliding fit in the hole 
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Fig. 1. 


Samples of Work Operated on by Counterbores and Drills 
held on the Cross-slide 


in the boss, and is prevented from turning by the headless 
screw b. A pin driven into the shank of the counterbore 
and a helical spring assist in keeping the counterbore in the 
“back” position. The order of operations for producing the 
piece shown at A in Fig. 1, is as follows: 


Revolu- Hun- 
Order of Operations — tions dredths 
Clearance> Acc cet, Fite ee oe ees vee ee ateer tone ere 19.6 2 
Meédustock :tovstopckeec eee eee ee er 19.6 2 
Revolviex turretiien kines sc ees al ete 19.6 2 
Center, 0.125 inch rise at 0.0063 inch feed. 19.6 2 
Revolve turret .ce cmce. cee tee ee eee Ole 3 
Drill, 0.500 inch rise at 0.0056 inch feed... dees 88.2 ) 
Revolve turrets A a ete tek oe ee ee 29.4 3 
Ream, 0.500 inch rise at 0.0072 inch feed.... 137.2 14. 
Revolve. GUT ret: cc .ctettes nee sisi wrote ane eosin oe keene 29.4 3 
Counterbore, 0.150 inch rise at 0.0014 ‘inch 
feed ovr eee ee eee meee meee eee eeeeereeeere 107.8 iO | 
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Revolve turret ...... settee eee eee scenes 29.4 5 eccentric hole. This is easily produced by means of a drill 
mt of, SA tes tee - Waive et ee AS : held in a holder fastened to the cross-slide. Of course it 
Memvettntret Vo. <2, ; 29.4 3 is necessary to lock the spindle when the hole is being drilled. 
Advance front slide and dwell.............. 88.2 9 A drill holder similar in construction to that shown at B in 
ey 0.125 inch rise Fig. 2 is used. It will be noticed that the piece shown at @ is 
ag ery) Taea ren Aoloes having) alttorent, dogress of eccentricity; 
Cut off, 0.477 inch rise at 0.00167 inch feed... 284.2 39 otherwise the pieces made with an eccentric hole are of the 

; = same size and shape. 
ACES i 5 eee oe 980.0 100 It is interesting to compare this method of drilling with the 


The cams for producing the piece shown at A in Fig. 1 are 
shown in Fig. 3, where the various functions of the lobes 
are clearly indicated. The most interesting lobe on this set 
of cams is the lobe on the cross-slide cam from 63 to Gay 
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Fig. 2, Holders for Carrying Drills and Counterbores in the Cross-slide 


which brings the special counterbore shown at A in Fig. 2 
in line with the hole in the work. The stop in the turret 
used for feeding in this counterbore, and which is also used 
for gaging the stock to length is operated by the lobe from 
63 to 69 on the lead cam. It will be noticed that this lobe is 


much lower than the lobe from 2 to 4 gaging the stock to 
length, the reason, of course, being that the counterbore pro- 
jects much further from the chuck than does the stock when 
fed out. 

Another simple method of, holding an extra tool on the cross- 
slide is illustrated at B in Fig. 2. Here the holder is made 
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Fig. 3. Cams used in Producing the Piece shown at A in Fig. 1 


so that it will take either a drill or a counterbore, as the 
case may be, which is held in it by means of a headless screw. 
The tool is rotated by means of the grooved pulley c, which 
is fastened to the spindle d as shown. This pulley is driven 
from the overhead works by a round belt, which is left 
sufficiently slack to allow the front cross-slide to advance to a 
~ position in line with the work. The drill is fed forward by 
a stop held in the turret, and is withdrawn by the coil 
spring e. 
Other operations performed with drills and counterbores 
held on the cross-slide are shown in Fig. 1 at B, C, D and Z, 
Tespectively. At C. is shown a piece made with an 


old method, which consisted in holding the stock in an eccen- 
tric chuck or in drilling each piece in a drill jig. The 
method last mentioned is expensive, and the eccentric chuck 
method is very destructive to the cut-off tools owing to the 
pounding of the stock against the cutting edge. 

At B is shown how wrench slots were produced in a special 
nut. The holes were first drilled, after which the shank 
was turned down by means of a box-tool, leaving only one 
half of the drilled holes in each side. To produce this piece, 
the cross-slide cam moves the drill and holder forward part 
way, then dwells while the first hole is being drilled, by 
means of a stop in the turret forcing the drill into the work. 
After the first hole is drilled, the cam advances into position 
for the second hole, when the same operation is repeated. 
At D is shown a washer provided with two holes which were 
also drilled in this manner. At Z in Fig. 1 is shown a piece 
which requires a different movement. The lead cam is not 
used at all, and the groove a is cut with a reamer instead of 
a drill. After the machine spindle is locked in position by 
means of the brake, the reamer starts at one side and is 
fed across by the cross-slide cam operating the slide upon 
which the reamer is mounted. These special operations give 
little trouble especially on brass work, the material from 
which the parts described were made. 


* %* 


BRITISH VIEW OF BRITISH CONDITIONS 


The following editorial from the Mechanical World gives 
an interesting view of some industrial conditions in Great 
Britain that are very different from the conditions here. That 
it should be considered remarkable that a firm should pay 
wages to its engineering apprentices, and that a business career 
should be considered “undignified,” is strange to us, and while 
we have seen frequent allusions to the latter subject in stories 
and novels, yet we were hardly prepared to accept it as a 
plain fact with a practical bearing on the administration of 
engineering undertakings in Great Britain at the present day. 

“A remarkable offer has just been made by an electrical 
company in order to attract into the shops and offices men 
of superior education and some social standing. Instead of 
asking a premium of three hundred pounds or more for the 
training of young men in electrical engineering, the company 
is prepared to receive a number of promising university men 
and make them a reasonable remuneration. The men are 
required for good positions and salaries in an administrative 
capacity later on, and it will be of some interest at some future 
time to learn the result of the offer. At present it is possible 
to obtain the best brains and experience in the world for the 
purely technical side of the industry on paying suitably for 
them, but for the administrative side the best material, we 
are told, is represented by the British office boy. It is strange 
that before making an appeal to those of university education 
an effort has not been made to secure suitable candidates from 
the technical colleges and schools; or has sufficient experience 
already been obtained with the material turned out by these 
institutions? If so, is it hoped to be more. successful with 
university men, who have been taught to regard business as 
undignified or as representing a fall in the social scale? There 
may, however, be exceptions, and the hope may be expressed 
that they will be discovered, so that the experiment may be 
afforded a practical test.” 


bod * * 


The latest statistics relating to the exports and imports 
of machine tools in Germany show that the exports increased 
from 59,100 metric tons in 1910 to 71,500 tons in 1911. Aus- 
tria-Hungary and Italy imported more German machine tools 
than any other country, but France and Russia also proved 
themselves to be good customers. The imports amounted to 
7400 tons of which 4500 tons was from the United States, and 
960 tons from Great Britain. The total value of the machine 
tools exported in 1911 was in round numbers $19,000,000, while 
the total value of the imports was $2,300,000, 
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DOUBLE-CUTTING PLANERS 


Many attempts have been made to design a planer that will 
cut with equal efficiency on both the forward and return 
strokes. Recently a planer was brought out in Great Britain 
which is claimed to possess certain advantages in this respect; 
but while it is evident that the elimination of the idle strokes 
means a considerable advance in efficiency, the great difficulty 
to be overcome is to design a planer which will cut in both 
directions with equal efficiency and accuracy. It is apparent 
that the planer, as made today, is designed to take a maximum 
cut in one direction only, and a radical change must be made 
in its design before a really satisfactory machine can be 
produced which will take heavy cuts in both directions. The 
tool-head is clamped to the face of the cross-rail, which, in 
turn, is clamped to the face of the housings, and the stresses 
produced in these parts when a cut is taken in one direction 
are quite different from those when the cut is taken in the 
other direction. In one case there is a tendency to compress 
all of these parts solidly, giving a firm support to the cutting 
tool; in the other the tendency is to pull all joints apart, thus 
depriving the cutting tool of the firmness of its support and 
creating a tendency to chatter. It appears that if planers are 
to be made double-cutting, the successful design must be 
arranged on lines quite different from those of present plan- 
ers, so that equal support is given to the tool when cutting 
in both directions. 

* * * 


PANTOGRAPH PRINCIPLE IN INTER- 
CHANGEABLE MANUFACTURING 


When a new machine is developed consisting of many small 
parts which must be accurately shaped and cheaply produced, 
preparation for manufacturing ordinarily involves heavy ex- 
penditures for presses, punches, dies, jigs, reamers, boring cut- 
ters and other tools common to interchangeable manufacturing. 
When the future of the machine is reasonably sure, there can 


be no question as to the wisdom of providing the best and most © 


efficient tools that skilled designers and toolmakers produce; 
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but when the outcome of the venture is in doubt because of 
the practical impossibility of testing the commercial conditions — 
in any other way than by putting the machines on the market. 
the problem may be sorely perplexing. 

Generally, it will not do to put out handmade machines, 
as the slowness of production, inevitable inaccuracies and high 
cost make that procedure impracticable. The common practice 
in that event is to make expensive form milling cutters, dies 
and jigs for producing the vital parts and to make the auxiliary © 
parts by hand and by ordinary machine tools. 

-The possibilities of the profiling machine in manufacturing 
parts of considerable size which do not require the highest 
accuracy of form have been known and widely applied for 
many years, but the pantograph principle applied to profilers, 
of which certain engraving machines are good examples, has 
not in our opinion been developed as much as its merits deserve. 

Take the case of an adding machine which has been devel- 
oped in the handmade form to a practical success. The matter. 
of making parts from flat stock in hundred lots with panto- 
graph profilers would consist first of making the “copy,” say, 
five times scale, correcting errors by trial, and then actually 
producing the parts from flat stock cut into strips and held for 
the operations by suitable quick-action chucks. The pantograph 
profiler, unlike the form milling cutter on the Lincoln milling 
machine, is not confined to the production of contours from flat 
stock only, but can be designed to work in three directions, 
thus becoming universal in scope. If heavily designed, these 
machines could be made to function automatically, and produce 
work of widely varying forms at costs higher than punch and 
die work, it is true, but so low that the product could probably 
be placed on the market advantageously under the conditions 
set forth in the beginning. 


s * ® 


APPRENTICES TEACHING APPRENTICES 


In shops employing numbers of apprentices directly sub- 
ject to the foreman, the common plan of instruction on the 
operation of machines is to delegate the boy about to give 
up a machine to instruct the next apprentice in its construc- 
tion and operation. This method has the advantage of reliev- 
ing the foreman of the duty of instructing the boys in machine 
operation—for which he usually has little time and which, in 
many cases, he could not effectually carry out—and of making 
each boy as he “graduates,’ review his knowledge by showing 
his successor how and what to do. This method also has 
disadvantages of a serious nature. Not many boys are capable 
of running a machine at its highest productive capacity, and. 
they are not expected to. They are likely to gradually sink 
in the scale of efficiency through lack of comprehension or 
competent instruction until a very low state is reached. Not 
only may the functions of a machine be but partly understood 
and used, but improper instruction in oiling bearings and 
caring for tools, belts, etc., may lead to rapid deterioration 
of the machine and its product. 

When the foreman wakes up to the situation, there is a 
grand “raking over the coals” and “jacking up all around.” 
Boys genuinely ignorant of their duties are blamed, perhaps, 
for what they could hardly be expected to know, and the 
result is dissatisfaction all around. The foreman thinks that 
apprentices are nuisances generally, and the boys are sorry 
they started to learn the trade. Unfortunately, few foremen 
are qualified to act as apprentice instructors. If they are good 
foremen they are likely to be poor teachers, and, vice versa, 
good teachers are likely to be indifferent foremen. The ability 
to impart knowledge is a rare gift, fully developed only after 
years of training. 

Conditions like those set forth are less likely to develop 
when the boys are in charge of an overseer who devotes 
himself exclusively to their instruction and to instilling those 
ideals which are necessary for the making of good mechanics. 
The plan of letting a boy instruct his successor may then 
work out; that is, when the boy acting as teacher has had 
careful training and is able to produce good work in rea- 
sonable time, and to take proper care of his machine. But 
unless he has been and is under competent supervision, it 
is likely to lead to inbreeding of vicious methods and prin- 
ciples, 
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HELPING A MAN TO FIND HIS PLACE 


One of the valuable features of the new systems of manage- 
ment, generally known as “scientific,” is that when properly 
conducted they aid the individual in finding that place in an 
organization where he can do his best work, receive the most 
compensation, anil in general develop his latent powers so as 
to produce the greatest benefit to himself and his employer. 

In factories organized on the task basis it is often found, for 
example, that a man working on a lathe cannot possibly fulfil 
the task that has been found to be easy for the average man. 
In such a case, this man is not kept at his machine, but is 
shifted around to other machines or work better suited to his 
capacity. In nearly all instances, a certain machine or work 
can be found in the shop whereon this man will be able to 
perform the set task with ease. 

Under the old methods of management such a man would 
have been retained year after year at work for which he was 
not fitted. He would have been poorly paid, and at that would 
have been a poor investment for his employer. He would 
have been dissatisfied, and helpless to better his condition. 
Under the new system he finds his proper place, earns good 
wages, is satisfied and returns a much greater profit to his 
employer. Of course, all so-called scientifically-managed shops 
have not applied this important principle of management, and 
to the extent that they have not they have been unsuccessful 
with the new methods. 

Scientific management is not a mere stop-watch system; it 
requires constant and intelligent attention. It is not a system 5 
which once installed will run itself, nor is it a system that can 
be run successfully by a man whose views on the relation 
between employe and employer are too narrow. Scientific 
management is a broad scheme with far-reaching purposes, and 
it requires a broad-gage man to handle it. 

* * * 


CASEHARDENING PROCESSES AND 
RESULTS 


The common process of treating wrought iron with a carbon- 
aceous compound to give it surface hardness is probably the 
oldest method employed to convert iron into steel. The surface 
hardness of “case” results from the infusion of carbon which 
penetrates the iron to depths depending on the nature of the 
pack and the time of heating. The converted iron (steel) 
hardens when heated and quenched in cold water. The ease 
and cheapness of the process by which common iron can be 
changed to steel of considerable endurance has made possible 
the use of the casehardening process for a multitude of pur- 
poses requiring a cheap, strong, and tough material with hard- 
ened surface. Fifty years ago, before the advent of Bessemer 
steel, some of the railway companies in England treated 
wrought-iron rails to harden the rail heads and thus increase 
their durability. The later development of the iron-clad and 
armored battleship led to the development of casehardening 
processes for steel armor plate of extraordinary efficiency, pro- 
ducing extreme hardness to a depth of several inches and 
leaving the remainder of the plate soft and very tough. 

In machine shops the casehardening process has been used 
to some advantage in the making of tools, especially large 
milling cutters, taps, etc. Varied success has attended these 
efforts, and hardly any two men having experience in differ- 
ent shops will agree on the value of such products. One shop 
may obtain uniformly satisfactory work, when another can 
never be:sure of the quality of casehardening work produced. 

The reasons for these varied results are several, the chief, of 
course, being the nature of the pack and heat treatment. One 
common error is to quench the work in the bath as it is 
dumped out of the boxes. For all work requiring the best 
quality of casehardening the treated parts should be allowed to 
cool slowly when dumped, and then heated to the hardening 
temperature so as to harden on a “rising heat.” 

But with the best packing materials and approved heat treat- 
ment, the product will vary, and sometimes be unsatisfactory 
if the chemical composition of the mild steel commonly used 
includes impurities known to be deleterious to tool steel. 
Sulphur, manganese and phosphorus must be present in mini- 
mum percentages only, if the casehardened product is to have 
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those qualities which give it reliability and durability. The 
salesman who offers a casehardening compound with the claim 
that qualities will be produced in the product which make it 
equal to tool steel, is not honest and sincere if he does not 
state that the steel used must have certain specified chemical 
components to start with. Another fact which should be kept 
in mind by the user of casehardening compounds is that the 
difference in cost of mild steel and tool steel is materially 
reduced by the cost of the compounds and the heat treatment. 
Not infrequently the saving may be reduced to a negligible 


amount. 
* * * 


THE MOVING PICTURE AS AN AID TO 
MECHANICAL INSTRUCTION* 


By CHESTER L. LUCAS} 


A few weeks ago, at one of the popular moving picture 
theatres in New York City, a film was shown to illustrate the 
way in which “photo-plays”’ are originated. Among other 
views, were several intended to convey an idea of the work 
incident to the making of the moving picture machine itself. 
One of these mechanical views showed the drilling of the 
frames of the machines, and as it was a close-range view of 
the work and table of the drilling machine, every detail of 
the operation being performed could be plainly observed. The 
drill could be seen entering the bushing of the jig; chips 
curled out from the drill with credit to the man who sharp- 
ened it, and the drill “broke through” in the most natural 
manner possible. Any mechanic in the audience must have 
felt a responsive thrill as he viewed that -part of the film. 
Another view showed the making of the film-spool on an 
automatic turret lathe. The bar stock could be seen as it 
was fed forward; the turning tools and turret came up to the 
work just as a few hours before they might have been seen 
to do in many shops; the drills and forming tools could be 
plainly seen, and even the cutting-off tool was visible as it 
fed slowly into the work. There were several other views 
of a like nature, the whole'comprising a most graphic illus- 
tration of some of the phases of machine shop practice. 

There seems to be every reason to believe that the moving 
picture should be of great value in imparting mechanical 
instruction. While the operations shown in this case were 
necessarily elementary, in order to appeal to the general 
public, there should be no trouble in making films that would 
show the working of complex mechanism. If the mechanism 
was very small, it could easily be enlarged in showing the 
film, and therefore be even more clearly grasped than from 
observing the work itself. Again, if the parts moved with 
great rapidity, as in adding machine mechanism, the film could 
be “slowed down” until the operation was easily understood. 
With the addition of a lecturer, to explain difficult parts of the 
operations shown, such exhibitions would be highly instruc- 
tive to apprentice, mechanic or engineer. 

Undoubtedly the greatest stumbling-block in the path of 
this method of instruction at the present time is the cost of 
the film. It is said that the average film costs about one thou- 
sand dollars to produce, and except for the fact that each new 
film is copied from twelve to fifty times, there would be little 
profit in making films. In the case of films for illustrating 
mechanical operations, correct shop practice and similar sub- 
jects, no expensive company of actors would be required, 
which, of course, would lessen the expense of making the film. 

Within a few years’ time a moying picture machine will 
undoubtedly be just as necessary a part of the equipment of 
a college as a microscope is to-day. It would even now seem 
feasible for a large number of trade schools or educational 
classes to confer as to what phases of their work could best 
be illustrated and taught in this way, after which several films 
could be made, distributing the expense. These films, together 
with a machine for showing them, could be sent from one 
school to another for exhibition; thus all would derive full 
benefit at a minimum cost. 


* For previous suggestions and comments on this subject. see ‘“Moy- 
ing Pictures as an Aid to Teaching Trades,’ January, 1909; ‘Moving 
Picture Show as an Educator,’ page 527, engineering edition, March, 
1909; and ‘Moving Picture Shows as an Incentive to Crime,’ page 
604, engineering edition, April, 1909. 
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NOTES AND COMMENT 


Monel metal, which has been termed a “natural” alloy, is 
regarded as a successful substitute for steel and bronze in 
steamship propellers. It has recently been cast in pieces 
weighing as much as 25,000 pounds. Several castings for pro- 
pellers have been furnished to the United States government. 


The question of standard colors for piping systems has been 
taken up by several German engineering societies, and the 
following color scheme has been agreed upon: Green is to 
indicate water; yellow, gas; blue, air; white, steam; black, 
tar; pink, lyes; pink with a red ring, acid; brown, oils; 
and grey, vacuum. A black ring or band indicates impurity; 
a red ring, danger; thus a green pipe with a black ring carries 


refuse water; a white pipe with a red ring carries superheated 
steam, etc. 


The trackless trolley systems which, during the past year, 
have been inaugurated in a number of places in Europe, appear 
to have a considerable future on account of the very decided 
saving in the initial investment. As an illustration it may 
be mentioned that:Mr. H. Jackson, in presenting a paper before 
the Birmingham branch of the Institute of Civil Engineers, 
showed that routes of trolley systems 27 miles long, in the 
suburbs of Birmingham, could be established complete for a 
service of fifteen minutes intervals for about $375,000, while 


construction would cost about $1,650,000. 


It appears from a recent Blue Book published by the British 
government, that the United States is practically the only 
country of any consequence in which there is no law for the 
compulsory working of patents. All other industrial countries 
have enacted laws—some long ago—which require the patentee 
to manufacture the patented article within a certain number 
of years, or to license somebody else to manufacture it. If the 
patented article is not manufactured to what is termed “an 
adequate extent” within the specified number of years, the 
patent becomes invalid. Great Britain makes this time four 
years, but most other nations do not permit so long a period 
before the patent must be actually exploited. 


It is stated in the Brass World by Roy C. Davidson of Fort 
Blackmore, Va., that copper may be welded in the following 
manner: The pieces to be welded are placed in a fire and 
heated to a black heat, after which they are coated with 
borax. The two pieces are then removed and hammered. They 
are again returned to the fire and this process is repeated 
twice, after which the joint is covered with ferrous sulphate. 
The pieces are now placed in the fire again and heated as hot 
as the copper will stand without melting, and the joint ham- 
mered together. It will be found; it is stated, that a sound 
and homogeneous joint will then result. 


According to Engineering, copper deposits of great impor- 
tance ‘have been found in the Katanga district in Congo, be- 
tween the Zambesi and Congo rivers. It has been estimated 
that the Katanga district has copper deposits of sufficient ex- 
tent to fill the world’s demand for copper for the next hundred 
years. Besides the copper deposits, gold, platinum, silver and 
zinc are abundantly found in this district. While the enor- 
mous mineral wealth of this province has been a matter of 
knowledge in financial circles for some time, comparatively 
little has as yet been done with relation to mining enter- 
prises, on account of the great transportation difficulties pre- 
sented. 


The import of machine tools to Great Britain is steadily 
increasing, and some concern is felt by the British mechanical 
journals on this account. It is stated that the import of 
machine tools in 1911 was three times that in 1910, and over 
two and one-half times that in 1909. On the other hand the 
export of machine tools from Great Britain in 1911 was less 
in tonnage, although greater in value, than fin 1910, and con- 
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siderably less than the export in 1909. The Machine Tool 
Association formed during the past year has now a membership 
of eighty firms and it is expected that the activities of this 
organization will make it possible to place the British machine 
tool building business on a more satisfactory basis. 


Dr. J. W. Richards, in a recent lecture before the Engineers’ 
Society of Western Pennsylvania, gave a review of the 
progress made in Sweden during the past year in the produc- 
tion of iron and steel by electrical processes. Dr. Richards 
has visited Sweden every summer for several years, and is 
well informed on the research and experimental work done 
by the Swedish Iron and Steel Institute (Jernkontoret), at 
Trollhattan. He asserted that there was no longer any doubt 
but that, under the latest Swedish practice, pig iron smelted 
from ore in the electric furnace will shortly displace the old 
charcoal iron that has made the Swedish iron industry famous. 
In fact, some steel makers maintain that the electrically 
smelted iron is superior to the charcoal iron. 


To find the melting points of metals which fuse only at 
the very highest temperatures has been found to be ex- 
tremely difficult, and until recently experiments have given 
widely varying results. By means of electric vacuum furnaces, 
however, some experiments giving accurate results have been 
undertaken in Germany by Otto Goecke, who places the melt- 


the same system along the conventional electric trolley line ee points of the following metals as below: 


Gold #2Ri6 Uecker 1960 degrees F. 
Manganese) ses sacri sletelels 2277 degrees F. 

= OCHTOMIUIM so cpaeenaricienstepsteneters 2757 degrees F. 
PlatimUmsey. sc teteers e cceceretenetare 8182 degrees F. | 
[rvidium S242. a cote eee. 4035 degrees F. 


Vanadium Carbide (Va,C,) 4982 degrees F. 


It is stated in the Mechanical World that the crankshaft 
for a 50-horsepower engine for a certain British type of aero- 
plane weighs only eighteen pounds. It consists of a tubular 
shell made of chrome-vanadium steel, the shell being 1-inch 
in thickness. It is stated that in the tests it has proved to 
have a margin of safety of 38 per cent over that necessary for 
the 50-horsepower engine. It would seem that the aviator runs 
a decided risk in employing an engine where the factor of 
safety of one of the most vital parts is as small as this. The 
frightful toll paid by the lives of aviators, it seems, could be 
diminished to a considerable extent if such perils were avoided 
ag are introduced by employing machinery which is worked 
so near the danger limit. 


A mechanic, in the Mechanical World, calls attention to the 
fact that there seems to be no standard for the squares or 
flats on taps and reamers. He states that many firms reduce 
the shanks too much, and in this way not only weaken the 
tap or reamer, but also produce a square which is not of a 
standard size. Some firms make the squares with sharp cor- 
ners, while others merely mill four flats, so that the end of 
the tap looks more like an octagon than anything else. Stand- 
ardization of this detail, though of comparative unimportance, 
is no doubt well worth while. If taps and reamers were made 
with squares of standard sizes, they would be more durable, 
the wrenches would last longer and their number would be 
reduced considerably. 


The first locomotive in. America, built for the Camden & 
Amboy Railroad in 1831, is still intact in the National 
Museum at Washington. It is interesting to make a compari- 
son between this engine and the locomotive recently adopted 
by the Pennsylvania Railroad for its heavy passenger service. 
The weight of the old locomotive mentioned—called “John 
Bull’—is 24,625 pounds, while the Pennsylvania engine with 
tender weighs 430,000 pounds. The two driving wheels of 
“John Bull” are 54 inches in diameter, while the six driving 
wheels of the modern engine are 80 inches in diameter. 
The tubes of the “John Bull’ are 714 feet long and the tube 
heating-surface, 213 square feet. In the modern engine, the 
tubes are nearly 21 feet long, and the heating surface is 4420 
square feet. 
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THE “DESIGN OF CONICAL HELICAL 
SPRINGS*t 


By E. R. MORRISON{ 


On account of their physical characteristics, conical helical 
springs divide themselves into two distinct classes, according 
to their use. The formulas applicable to a spring of this type 
used as a compression spring are not at all applicable if the 
spring is to be used as an extension spring. This is more 
obvious if we note that the safe load which an extension spring 
will carry is governed by the capacity of the largest or weak- 
est coil, which condition is reversed in the compression state, 
where the spring retains its flexibility until the load becomes 
great enough to close up the smallest or strongest coil. It is 
the object of this article to develop the formulas applicable to 
the various types of conical helical springs. Round bar coils 
only will be considered. 


Notation—Dimensions in Inches, Weights in Pounds 
S =stress, 

G =modulus of torsional elasticity, 

f =deflection, 

fze—deflection under load Py, 

H = free height, 

h =solid height, assumed to equal d xX N, 
y ==solid height at any convenient coil, 

P =capacity of spring, 

P,;=any load not exceeding P, 

P, = capacity of largest coil, 

P, = capacity of smallest coil, 

D, =mean diameter of largest coil, 

D, =mean diameter of smallest coil, 

ad =diameter of bar from which coil is made, 
A =mean radius of largest coil, 

B =apex height of cone, 

C@ =mean radius of smallest coil, 

N =number of coils, 

= average horizontal pitch of coils, 

w = weight of one cubic inch of steel, 

1 =length of bar in spring, 
W weight of spring, 

“% =mean radius of any convenient coil. 


, Deflection and Capacity of Extension Spring 
It is obvious that P, in this case must be understood to be 
not greater than the capacity of the weakest coil, inasmuch 


Figs. 1 and 2. Diagrams for the Derivation of Spring Formulas 


as a greater value of P, would distort the spring beyond the 
realm of rational formulas. A conical spring is composed of 
an infinite number of elementary cylindrical coils, each ele- 
ment being in itself a uniform diameter helical spring, and 
each element differing from its neighbor in the one respect 
that each successive element has a mean diameter infinitesi- 
mally less than its first neighbor, and likewise infinitesimally 
greater than its neighbor on the other side. These increments 
of change in the mean diameter result in corresponding incre- 
ments of change in the deflection of the successive elements, 
and being all governed by the one general expression for 


* With Data Sheet Supplement. 

+ See Macuinmry, March, 1911, ‘The Design of Grouped Helical 
Springs,” and other articles there referred to; January, 1910, ‘The 
Design of Automobile Springs,” and other articles there referred to; 
and also MACHINERY’sS Reference Book No. 58: “Helical and Elliptic 

prings.” 


t Address: Sharon, Pa. 
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deflection of cylindrical helical springs, may be added to- 
gether by resorting to calculus. Since the increments of 
change in the mean diameter are in this case in proportion to 
the increments of change in the solid height, it follows that 
the increments of change in the deflection also follow those 
of the solid height, and that we may expect to arrive at the 
summation of the deflection through a summation of the incre- 
ments of change in the varying solid height, which for succes- 
sive elementary cylindrical coils increases from 0 to its maxi- 
mum h, 

Now the expression for deflection 
springs is: 


in cylindrical coil 


and for capacity: 


8D 
The value of D is here, however, the variable, represented 


by 22%. Therefore, in each elementary cylinder: 
ae oe f SP, (2x)8h 64 Py, wh 
SS ON fix = = 
‘ia P G d> G dé 
Further, 
64 Px 
ofz = —- a by 
Gd’ 
n64 P, 64 Py ~ 
fais ——- a3 6 =—- { GP OD) 
0 G d' G 5 0 
B A 


A 
But, as shown in Fig. 1, —- = -;whence x = A — aad: 


y Aye B 


Hence, 


64 P, A? py By 3y? y? 
aye SSP fecha a on 
Gda> Je RB B B 


64 P, A’ Bhi h3 h4 
——————— he 
G dé 2) Die Des e 
; Ah 
Also, from Fig. 1, we have: B = -, whence 
64 P, A’ ‘ 3h? (A — C) W?(A—C)? hs (A— co) 
—— _ ———— + wt 
G dé 2Ah A? h2 4 Ai f3 ) 
IDS Dz, 
But A = —- and C = —. Hence, 
2 2 
f 8 Px Deh 3 (D, =< Ds) (D,—D,)? (Dy = D,)* 
x = = 
G dé 2D, D,? 4 D,3 
8-Py Di? h {D2 + Dy Da 42 D, D + Dz. 
a ieeye 4D, ‘i 
oP a 2 P, h(D,4*—D.‘) 
= (Di? + D,? Da + D; Dy? + D,?) = — 
Gd G d> (D, — Ds) 
P, (D,* — D,!) 
(D, — D,) d 
G d4 pe ee Ne a 


2h 


Observe now that the expression in the denominator is the 
average horizontal pitch p (see Fig. 1) of the coils: 


D; — Ds, 


2 h 


(D, — D,) d 
; but VN = —; hence, p = 
d : 


2h 


p ss 
Therefore, 
Py, (Di* — Dz4) 
' G p d4 
This then is the formula for the deflection of any extension 


type conical helical spring under load P,, the value P; not 
exceeding the capacity of the weakest coil, equivalent to the 


x 


682 


capacity of a cylindrical helical spring of a mean diameter 
equal to D, and bar diameter equal to. d. 

If the value of P, equals the capacity P of this spring, we 
have: 


ar S d3 
Poet Pee 


8 D, 
Substituting this value of P,, we have the total deflection: 
mS (D,4* — D4) 


8GpdD, 
which is the final formula for the total deflection of the exten- 
sion conical helical spring. 

It will be noticed that the previous discussion is based on 
the assumption that the solid height of the spring is equal 
to the diameter of the bar times the number of coils in the 
conical spring. However, as one coil seats within the other, 
the solid height is really less than that assumed; the solid 
height becomes less as the taper of the coil becomes greater, 
until for a true spiral spring the solid height is reduced to 
the diameter of the bar. The actual deflection is dependent on 
the “slant height” of the conical coil which is equal to d x N, 
as assumed for the solid height, rather than upon the actual 
vertical height. Due to this assumption, the changing of the 
angle of the cone formed by the spring does not change the 
actual deflection so long as the value of the slant height itself 
is not changed. Inasmuch as the above discussion is based 
on the slant height, the actual solid height of the spring and 
also the free height of the spring should be corrected by de- 
ducting from the value of these heights the difference between 
the slant height and the solid height. Stated briefly, the 
assumption that the solid height is equal to d X N is necessary 
in order to obtain the correct value of the deflection; but after 
this deflection has been obtained, correction should be made 
for this assumption. 


Defiection and Capacity of Compression Spring 


The deflection of a compression spring of this type is a 
fundamental problem of the same type. In this case, however, 
the summation is not the summation of increments of 
deflection under a uniform load and varying stresses, but 
the summation of increments of deflection when each 
elementary spring is stressed to a maximum, and hence 
under uniform stress. 


teh OAs aS (2a 
In this case f = —— [—J} h, becomes f = —— J—Jh 


G d G d 
rS (2x\? nh ws {2 a\? 
8, = —-f dyandf= (f —-f oy 
G d °  -G d 
Ay 
But #2 = A — Hence: 
B 


4nr SA? prt 2y y 
f= a ele 
G a 0 B BR 


4nS A? 1? hs 
= (" — = = 


G a? B 3 B? 
A h D; Dz ' 
But. B= —, and A = —, and C = —. Hence the ex- 
A=C 2 2 
pression above can be transformed to: 
r Sh 
ip Sa (D,? +e dD, D, + D,*) 


3G d? 
aS h (D,3 — Ds’) 
tess , and since p = 
3G ad? (Di ox D,) , 2 h 
aS (D3 — D,') 


(Dred 


6G pd 


which. expresses the total compression for a conical helical 
compression spring. 
The capacity, solid, equals that of the smallest coil, or: 


a Sd’ 
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Deflection of Compression Spring for Given Loads 
If the given load is less than P,, the entire spring remains 


flexible, and the formula for deflection is the same as that 
derived for an extension spring, the condition of varying stress 


still being present. 
If, however, the load exceeds P,, then a portion of the spring 
will become solid. The division point may be found, for eS 
ax Sa 


: , and since the load in cylindrical coils varies inversely. 
De 


as D: 
Dz gh 


—— , whence D;= 
D, Py Py 

‘The deflection of the two portions of the spring should now 
be considered separately and added, using the two final form- 
ulas just developed. 

Fig. 2 shows a graphical illustration of the divided spring. 
Let px be the average horizontal pitch of the unclosed portion, 
above D,;. Let py be the average horizontal pitch of the solid 
portion, below D,. 

The total deflection is then: 


rs (D,8 = DEES) xr S (D4 <a D,*) 


6 Gd py 8 Gd Dy px 
In Fig. 2, hy is the height, solid, of the solid portion of the 


D, P, 


spring. Its value is derived thus: 
hy D, — Dy, D, — Dy, 
—- = — , whence hy = h — 
h ID¥, — Dz JBy Sag Dz, 
Bar Length for Conical Spring 


D 
Fundamentally, 1 = 3 (;) h, so that we have in a conical 


2x 
l= 6 r {—) oy, or 
d 
Qr py 2Ar pr 7] 2Anr h? 
1=—{ esy= if. 1——)Jdy= A = Se 
d Jo d J B d 2B 


spring 


. Ah D, Dz 
And since B = -and A = —-, and C = —-, we get: 
— 2 2 
; wh Dy + Ds % 
iid 2 
Weight of Conical Spring 
lrdw 


—. Hence 


- Fundamentally, W = 


Summary of Formulas 
Summarizing and substituting for § a value of 80,000 
pounds per square inch, and for @ a value of 12,600,000 we 
have: 


Extension Conical Spring Formulas 


DADs 
f = 0.002493 
Pp d Ds 
d3 
P = 31,416 — 


1 


Compression Conical Spring Formulas 


D,& pee Dg? 
Sf = 9.008324 
pd 
as 
Pe oe Gi 
D; 
Weight in each case, W= 0.35 dh (D,+D.,). 
h 


Bar length in each case, 1 = 1.571 — (D, + Dy) 
d 


Numerical Examples 


Example: Compression spring, D,—=4 9/16 inches; D,= 
39/16 inches; d=11/16 inch; h—=71/16 inches. 


f 


> 
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h dD, = Da D, ies Dz 
Then NV = — = 6.65; ==) 0:00) = Se. Oz 
2N 
(4;%5)® — (33%)* 
. f = 0.008324 ——_—_—_—_——_—- = 2}, approximately. 


0.075 x 1); 

See the accompanying Data Sheet Supplement for table of 
cubes, and also for other powers of numbers required in coni- 
eal spring calculations. 

H=71/16 + 21/16 =91/8 inches. 
Same spring in extension. 
(4;%)* 5 ek (33% )* 
0.075 X 144 X 4% 
H (extended height) = 775 + 1§ = 8}§ inches. 

As might have been expected, the free height for the com- 
pression type is greater than the possible extended length for 
the extension type. This is because sufficient load to fully 
stress the smaller or stronger coils cannot be applied without 
distorting the extension spring, whereas the coils may all 
be stressed to maximum stress in the compression type, the 
closing of the coils solidly together protecting the spring from 
over-stress. 

Reversion to Cylindrical Helical Springs 
It will be noted that in each of our final formulas we have in- 


Example: 


fF = 0.002493 = 14 approximately. 


~ 


D,—D, 
troduced the factor (Di— D2) and the value of p = (——) d. 
U 


This has been done to leave the formulas in as simple a form 
as possible. Note, however, that if D, and D, each be taken as 
equal to D, or to each other, the formulas in each case revert 
to the fundamental cylindrical helical spring formulas, as 
should be expected. 

Substituting D,—=D,—D in the extension formula 


2Pyh 
a (Di3 + D,? D, + D, D,? + D,*), we have 
G d® 
8 P, D®h 
[tS oa 
G dé 


This is the fundamental formula for the deflection of an 
extension helical cylindrical spring under any load Pz, derived 
directly from the formula for load: 


r S d3 
P= 


8D 
in which S has been replaced by its value in the formula 


mS {D\* Gfd5 
i —]} h giving P= 
G d 8h D® 


Bi ae 
from which f = ——  h 
G dé 


Substitute, again, D,—=D.—D in the compression formula: 
xr Sh 
dp <= 


8 Gd? 


«iS {D\? 
G ad 


the fundamental formula for the deflection of a compression 
helical cylindrical spring. 

The reason for this comparison between the formulas for 
cylindrical helical springs and conical springs, is particularly, 
to bring out the fact that, while each of the conical formulas 
are thus shown to revert to the same form when D,—D.,, yet 
the conical spring formulas themselves, for extension and com- 
pression springs, are different. As already mentioned, one is 
an expression for deflection under a given load, regardless of 
stress, while the other is the expression for deflection under 
a uniform maximum stress. The former condition is that of 
the conical extension spring, while the latter is that of the 
compression type. 


(D2 + D, D, + D,2), and we have © 


Auxiliary Formulas 
The expressions for deflection and capacity are the main 
formulas for all helical springs; from these are developed 
such other formulas as may be desired. In this particular 
case, care must be taken in making such further developments, 
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\f using the expressions D,*— D,‘* and D,*——D.*, to note that 
resulting formulas will not revert to simple cylindrical helical 
formulas, because of the fact that a zero quantity has been 
introduced when D, becomes equal to D.. 

Therefore, further formulas are based on the longer but 
primary formulas which we have arrived at before the intro- 
duction of the quantity D,— D.. 


The Ratio between Free and Solid Heights 
Since H=f-+h, we have, for compression springs: 


xr Sh 
WG ie (Dy? + D, Dz + D.2) +h 
3 Gd? 
Tv S D,? a D, Dz + D,? 
= hj 1 4- = 


D;® = D8 


r S 
hyi + Es. 
G \3 d?(D, — Dz) 


In a similar way, for extension springs: 


SPD tees Dy D, De + Det 
H=h|fi+ 
G ih 
Diss Ds! 


QE 
=hfi+t = 
[ G (; (Dy = a) 


By introducing the factor (D,—D,) the formulas are thus 
simplified as before, so that they may be readily solved with 
a table of cubes and fourth powers. 


Deflection when only Free Height is Given 
Considering first the compression type, we substitute the 
value of # as found from the formulas in the last paragraph, 
in the general formula for f. ‘Hence: 
Eh 


G 3d @ . (8d (Dy — Ds) 
ee a eet eo 
T S D,? + JO}, De + D,? T S D,8 — D8 


In a similar way, for extension coils: 
H 


H 


(oc. 


f= 


‘ 


G dé 
- ——$—$<$<$<—<_-_ 
2Px,\ DiF + Di? D2 + D, Ea, 
leh 


G [d (D; — Da) 
2P.\ D4 — Ds! 


1+ 


General Considerations 

In the compression type it is sometimes desirable to fix the 
heights, both free and solid, and afterwards ascertain the 
resulting capacity. Jf the heights so fixed exceed the allowable 
deflection by the compression formula, the spring will not 
return to its original free height. In other words, it will have 
taken a set. If the difference in heights is less than that of 
the compression formula, it cannot be assumed that. there will 
be a uniform stress throughout the spring when solid, as 
there would have been, had the spring been built to the highest 
free height possible, and the capacity will not then be in pro- 
portion to the deflection. If the deflection, for instance, is one- 
half of the formula deflection, the capacity will not necessarily 
be one-half that of the strongest coil, instead of equal to that 
of the strongest coil. This type then appears indeterminable 
for capacity, the difficulty being to so pitch the coils as to 
assure uniform stress when the spring is solid. This difficulty 
does not present itself in cylindrical coils as we have a uni- 
form stress at solid height. 

Uniform stress at solid height in a conical spring requires 
a pitch of coils in proportion to the deflection of same at 
maximum, stress, or, which is the same thing, in proportion 
to the diameters of the various elements. As the diametrical 
increase per unit of bar length is not a straight line formula, 
_the pitch of coils necessary to gain uniform stress when solid 
would have to follow the law of a definite curve. While it may 
be possible to develop a machine which will so pitch these 
elementary coils, yet the demand does not seem to have de- 
veloped such a machine. 


Where the deflection is made originally greater than the 
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maximum stress will allow, the first compressions of the hard- 
ened spring will reduce the deflection to the maximum which 
the steel will stand. Thus, in such a case there is an assur- 
ance of uniform stress. 

The laws governing the action of grouped cylindrical helical 
springs apply likewise to grouped conical springs. Briefly, 
the design should maintain the same free and solid heights 
throughout, which means that for all coils in the group the 


D D 
Bes ratio should be the same, and the ia ratio should likewise 
ad d 


be the same for all coils. 
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THE CUTLER-HAMMER MFG. CO.’S STUDENT 
COURSE 


The Cutler-Hammer Mfg. Co., Milwaukee, Wis., has a course 
for training engineering graduates which differs in some essen- 
tials from those offered by other companies. The course em- 
braces from three to six months of shop work in the various 
departments, from two to six months of testing room work, 
with additional time not specifically determined by any hard or 
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ROLLING LEVERS 


By H. L. NACHMAN* 


Rolling levers are commonly employed to actuate the valves 
of large gas engines as well as the poppet-type valves of steam 
engines, which are extensively used in Europe. These levers 
may be divided into two classes—the single-lever type shown 
in Fig. 1, and the double-lever type shown in Fig. 2. In the 
first case the lever rolls on a fixed guide, and has thus a con- 
tinuously moving fulcrum, which travels from one end of the 
guide to the other. In the second case the levers are fulcerumed 
at fixed points, as at C and N, Fig. 2, and roll upon each other. — 

The levers should have a pure rolling motion in order to 
insure a minimum of wear. The valves should be opened 
quickly and should close with a constantly decreasing velocity, 
so as to seat quietly and without shock. It is not practicable 
to construct-a mechanism that would fulfill these requirements 
with theoretical exactitude, but it may be of some interest 
to show how a simple pair of rolling levers that will approxi- 
mately satisfy the requirements, may be designed. If a circle 
of radius R rolls inside of another circle, the radius of which 
is 2 R, as shown in Fig. 3, any point A in the small circle will 
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Figs. 1 to 5. The Principles of Rolling Levers 


fast rules, in the engineering department in designing work. 
In all cases the student is given an opportunity to use his own 
initiative. An attractive feature, from the student’s point of 
view, of this course is that he is paid a salary which enables 
him to support himself, and to thus raise-his self-respect. He 
is paid $60 a month for the first six months; $75 a month for 
the second six months; and $90 a month at the end of the first 
year. Progress beyond that figure depends solely on each man’s 
ability and energy. 

The company expects to meet with a loss in the training of 
these students during the first year, but it is expected that 
during the second and third years there will be an opportunity 
for returns on the investment, it being hoped that the students 
will remain for that length of time, observing the implied obli- 
gation. It is interesting to note that the company considers a 
pleasant personality a qualification for entering this student 
course. A disagreeable personality, it is stated, diverts the 
attention of the fellow workers from business, and hence in- 
volves a distinct loss. 


travel along a straight line passing through the center of the 
large circle, as shown. In Fig. 4 the method of applying this 
principle to a valve motion is indicated. Here @ is the fixed 
guide with a cylindrical surface of radius BC. The rolling 
lever L is actuated by a rod M. As the point of contact, P, 
travels from C to S, the point A will move from C to # along 
line CB. The valve stem is assumed to be attached at point A. 
The example shown is a case of pure rolling motion. The 
point P is the instantaneous fulcrum of the rolling lever; there- 
fore, the velocity of any point is proportional to its distance 
from this fulcrum. At the beginning of the motion the contact 
point is at C; hence the velocity of A is then zero. At the 
end of the motion the fulcrum is at S, and the velocity of A 
is to that of point Das AK is to DK. If M is actuated by an 
eccentric, as is usually the case, the valve will start to move 
slowly, its velocity being gradually increased to a maximum 
value, and will then again become zero at the end of the 
upward motion. The same action in reverse order takes place 
* Address: 5309 Calumet Ave., Chicago, Il. 
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on the downward stroke. The constructional difficulties of this 
mechanism, however, are such that it is not used in practice, 
and it must be modified to some extent. In its modified state, 
while there is not a pure rolling action, excellent results are 
nevertheless, obtained. : 

In both the single and double lever type it is usual to make 
one of the two elements straight, and find the proper curve 
of the other element, to give the desired motion to the valve. 
In the single-lever type it is necessary to continue the guide 
to the center line of the valve spindle in order to start the 
valve at a velocity of zero. This would require the guide to 
be forked, which, however, is not generally done, and, there- 
fore, the lever will strike the spindle at the moment that the 
valve opens with a perceptible shock. The velocity at the 
end of the stroke, however, may be kept quite low by a suit- 
able form of lever. 

In Fig. 5 let P be the point of contact of the lever and guide 
at the moment when the valve starts to open. The velocity 
ratio of the lifting point A to the driving point B (assuming 
pure rolling motion) is as AP to BP. It is evident that this 
ratio increases rapidly as the contact point travels toward the 
right. The rate at which the velocity increases depends on 
the radius of curvature of the lever, and therefore on the dis- 
tance h between the guide and the lever. The larger this dis- 
tance is, the more slowly will the valve open. It is customary 
to make h from 1/16 to 3/8 inch. Near B the radius of curva- 
ture should increase, thus reducing the velocity of the valve 
as it comes near to its top position. This decreases the stresses 
in the mechanism due to inertia. For pure rolling action, point 
A and contact point P should always be in one straight line 
perpendicular to the path of point A. The distance of point 
P from this perpendicular is a measure of the amount of slid- 
ing. To eliminate side pressure on the valve spindle, the 
center line of the eccentric rod and of the valve spindle, and 
the common normal to the curves at the contact point must 
all meet in a common point. 

The two rolling levers in Fig. 2 are used for operating the 
exhaust valve of a large gas engine. The condition of pure 
rolling is that the point of contact must always lie on a line 
joining the two fixed centers C and N, at which the levers are 
fulcrumed. Generally one of the levers is simply made straight, 
while the other is made of such curvature as to give the desired 


motion to the valve. 
s* ss 6 


SOME DISADVANTAGES OF SPECIALIZATION 


In an address on “Comparison between Industrial Conditions 
in the United States and Europe,” read by Mr. A. L. Valentine 
of Hartford, Conn., before the American Society of Swedish 
Engineers, the disadvantages that sometimes are incident to 
a too highly developed system of specialization, were referred 

, to. With relation to the training and experience of the 
men in charge of shops and departments, Mr. Valentine said: 

“The superintendents and foremen in America are usually 
experts in their respective lines, which is evidently an advan- 
tage, although at times this special knowledge and skill is 
gained only at the expense of a more general understanding of 
shop work and mechanical matters. If special skill is gained 
in such manner, it may prove a disadvantage. No matter how 
efficient a man may be in doing a certain line of operations, 
it is evident that his usefulness would he increased if his 
knowledge were not confined entirely to the kind of work he 
is doing. In this particular respect it may not be out of the 
way to mention that in Hurope the apprenticeship system is 
very much more developed than here, and that a man can 
hardly ever expect to hold as responsible a position as that of 
shop foreman, for example, who has not served an apprentice- 
ship, and thus gained a general knowledge of mechanical mat- 
ters. In this country, on the other hand, it is not unusual 
that a man who has operated but one kind of machine or 
machines will eventually take charge of a department of such 
machines. However great an importance there may be attached 
to special training, the general training will always be of 
supreme value.” 

* % * 

Haste may make waste in tool grinding as well as in tool 

using. 
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ACTUAL AND CONSTRUCTIVE PATENT 
INFRINGEMENT—2 


By EH. D. SEWALL* 


The deductions made in the previous installment of this 
article are not, it appears to the writer, wholly in accord with 
a number of recent decisions of the circuit courts and circuit 
courts of appeal, about to be referred to. The original doctrine 
of contributory infringement which has already been briefly 
set forth, in a narrow sense imposes restrictions on the 
public beyond the terms of the patent claims, although in a 
broader sense it does not, but deems the contributor to join 
with another in infringing the complete combination claimed. 
The cases about to be referred to, however, hold as con- 
tributory infringers persons who have not conspired with 
another to make or use, without authority, the patented thing. 


A Dangerous View of Contributory Infringement 


The first of these cases, decided in 1896, is the celebrated 
Heaton-Peninsular Button Fastener Company vs. Eureka Spe- 
cialty Company, 77 F. R., 288, reversing the circuit court. 
Complainant was the owner of a patent for a machine for 
fastening buttons by stapling them to a shoe. It sold ma- 
chines, made in accordance with the patent, having attached 
thereto a plate on which were delineated the following words: 
“This machine is sold and purchased to use only with fasten- 
ers made by the Peninsular Novelty Co., to whom the title to 
said machine immediately reverts upon the violation of this 
contract of sale.’ The fasteners were ordinary unpatented 
and unpatentable staples, adapted to be fed from a magazine 
on the machine. They had to be of a size to fit the magazine 
and were not claimed as a part of the combination patented. 
Defendant sold such staples to one of the purchasers of a 
patented machine. No demand for the return of the machine 
was made thereafter. The court was satisfied that defendant 
had knowledge of the contract of sale and held him as a con- 
tributory infringer, on the theory that although the machine 
had been sold to the purchaser the use had been restricted, 
and defendant had conspired with the purchaser to violate 
the use, the right to impose restrictions upon the use being 
a portion of the patentee’s monopoly. 

Another similar case is Cortelyou vs. Johnson, 145 F. R., 
932, reversing the circuit court. In this case the patentee of 
a copying machine known as the “rotary neostyle”’ sold the 
machines under a restriction requiring the paraffined paper 
and the ink used with the machine, both unpatented, and 
forming no part of the machine claimed, to be purchased from 
the makers of the patented machine. Defendant was proven 
to have sold ink to a purchaser of the machine. The circuit 
court held him as an infringer of the patent, but the circuit 
court of appeals reversed the court below on the ground that 
it was not affirmatively shown that defendant had knowledge 
of the conditions, and the U. S. Supreme Court affirmed the 
court of appeals. 


The Court’s Statement of the Conditions 


The circuit court of appeals in this case stated its intention 
to follow the Heaton Peninsular case when the facts were the 
same, even though “as an original question” they might have 
ruled differently. The court then points out the embarrass- 
ments likely to follow the application of this decision: 


‘When confined to articles, whether patented or not, which 
are made for the express purpose of inducing. infringement 
and are not intended for any legitimate use, the doctrine of 
contributory infringement is logical, just and salutory. But 
we doubt the wisdom of extending it to the ordinary com- 
modities of life, used in connection with a patented machine, 
because the patentee sells or licenses the machine upon the 
condition that he alone is to furnish those commodities. Care 
should be taken that the courts in their efforts to protect 
rights of patentees do not invade the just rights of others 
engaged in legitimate occupations, by creating new monopolies 
not covered by patents and by placing unwarrantable restric- 
tions upon trade. We think it is clear that the doctrine may 
be carried far enough to produce such results. For instance, 
should the patentee of a fountain pen, by such a notice as 
we have under consideration, be permitted to hold as an in- 
fringer one who sells ink to the owner of the pen even though 
he knows the restrictions? To compel the dealer to make 


* Address: 2106 F St., N. W., Washington, D. C. 
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inquiries and take the precautions necessary to save himself 
from being sued as an infringer would place intolerable bur- 
dens upon business. If the doctrine be driven to its 
ultimate conclusion, the merchant and the consumer may find 
themselves enmeshed in a network of monopolies embracing 
all the necessaries of life. No one may safely sell coffee to 
the consumer but the patentee of his coffee mill, no one can 
furnish him flour but the patentee of his baking pans, and 
he may yet be compelled to buy milk from the patentee of his 
milk can and soap from the patentee of his bath tub.” 
The Indefinite Meaning of the Law 

This is a very forceful statement of the evils of the doc- 
trine; but it alleges no definite legal ground whereby these 
evils may be checked, and leaves the question to ‘be decided 
on a consideration of the mere degree of the restraint im- 
posed, or the particular things with respect to which the re- 
straint applies. If the restraint applies to the sale of soap 
and flour perhaps it may not be sustained; but if it applies 
to ink or wire perhaps it may be sustained. 

In Dick vs. Milwaukee Specialty Co. 168 F. R., 930, de- 
fendant was held guilty of infringement for selling, with 
knowledge of a restriction, unpatented ink to be used with a 
patented copying machine known as a mimeograph, In Crown 
Cork & Seal Co. vs. Standard Brewery, and same vs, Green- 
berger, 174 F. R., 252, the Brewery Co. was held to be an in- 
fringer of a patented machine purchased by it under a restric- 
tion that only crown seals (not patented) made and sold by the 
patentee of the machine should be used with it, because it 
used seals made and sold by another. Here the court said 
defendant was liable “even though he buys and pays for the 
machine and is vested with the legal title thereto, and its use 
by him in violation of such restriction is an infringement of 
the patent.” Greenberger, who furnished the crowns, was held 
guilty of contributory infringement. In Commercial Acety- 
lene Co. vs. Autolux Co., already referred to, the defendant 
company was held for contributory infringement not only be- 
cause it aided in reconstructing the patented package, but on 
the further ground that it had aided in violating a license 
agreement set forth on a plate secured to the receptacle. 

These last cited cases, it will be seen, hold that under the 
patent laws, although one has bought a machine and paid the 
full price for it and obtained the legal title to it, he may not 
use it except in accordance with the wishes of the patentee, 
if any be expressed, and that the patentee may restrain trade 
in unpatented supplies used with a patented machine. There 
are many other cases to the same effect, all based on the deci- 
sion rendered in 1896 in the case of Heaton-Peninsular Co. vs. 
Eureka Supply Co. 

In view of the doctrine of the Heaton-Peninsular case, it has 
also been held that where a patented machine has been leased 
on condition that unpatented supplies therefor be purchased 
from the patentees, it is contributory infringement for a third 
party to furnish such supplies to the licensee with knowledge 
of the conditions of use. In Tubular Rivet Co. vs. O’Brien 
(93 F. R., 200), defendant was held liable under the patent 
laws for supplying to a licensee of a patented machine tubular 
rivets of a well-known kind in common use, because the 
license agreement required the licensee to purchase such rivets 
only from the licensor. Similarly, in Rupp, et al., vs. Elliott, 
(131 F. R., 730), one who supplied ordinary wire to be used 
by a licensee in a patented machine was held to be an in- 
fringer. 


The Right to Fix Resale Prices on Patented Articles 


Another form of ultra-claim infringement, by judicial in- 
terpretation, consists in the resale, (by a purchaser, of a pat- 
ented device at a price less than that fixed by the patentee 
as the resale or retail price. This interpretation of the law 
is also ostensibly based upon the opinion in the Heaton-Pen- 
insular case. In Victor Talking Machine Co. vs. The Fair 
(123 F. R., 424), one of the leading cases on this point, pat- 
ented talking machines were sold to a department store sub- 
ject to a condition appearing on a plate fixed on each machine 
that they should not be resold at a price less than $25. The 
department store offered them for sale at $18 each, and on 
appeal to the circuit court of appeals was held to be guilty 
of infringement of the patent and enjoined from making any 
further sales at cut prices. In Automatic Pencil Sharpener 
Co. vs. Goldsmith Bros, (190 F. R., 205), the rule was stated 
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as follows: “The owner of a patent may sell the patented 
article under restrictions as to the price at which it shall be 
resold, and is entitled to an injunction to restrain a viola- 
tion of such restrictions, by one having full knowledge of 
them, as an infringement of the patent.” 

In the case of Edison vs. Smith Mercantile Co. (188 F. R., 
925), the facts, as appears from the decision, were substan- 
tially as follows: Patented talking machine records were made 


and sold by the patentee subject to a restriction on the price: 


at which they were to be resold. The stock of Edison records 
in the store of an authorized dealer became damaged by fire. 
Some cartons containing the records were smoked, others 
blackened, and others more seriously injured. The stock was 
abandoned to an insurance company which took it over. The 
insurance company sold the stock to a salvage company and 
the latter sold the records in question in the case to the 
defendant who sold them at retail at less than the resale price 
fixed by the complainant, the patentee. Defendant was held 
to be an infringer of the patent for the record. The court 
remarked with reference to the language of the resale re- 
striction imprinted on the records and the cartons containing 
them: ‘Whether the language in question effectively operates 
in this way after the article has once reached the ultimate 
user, and has been used, is a question not presented by this 
record, and which may not be in all material respects the 
same question as the present one.” ; 
There are other cases on the same point decided in the same 
way; but in the District of Columbia, in an application by 
the patentees of a medicine known as “sanatogen,” for an 
order restraining a druggist from selling sanatogen at a cut 
price as an infringement of the patent, the order was denied 
by the Supreme Court of the District of Columbia without 
comment. (Bauer Chemical Co. vs. O'Donnell, August 4, 1911.) 


Review of the Present Conditions 


The class of cases of which Dick vs. Milwaukee Specialty 
Co. is a representative, holds that the patent law may be 
used to restrain trade in unpatented materials to be used with 
a patented machine which has been sold by the patentee, and 
legal title to which has passed from the patentee. This ruling 
nullifies with respect to patented articles the general rule of 
common law that the owner of a chattel is entitled to the free 
and innocent use thereof, and appears to nullify the common 
law, and the state and federal statutes against contracts in 
restraint of trade, which are, in the language of Mr. Justice 
Holmes, “‘contracts with a stranger to the contractor’s busi- 
ness (although in some cases carrying on a similar one) 
which wholly or partially restrict the freedom of the con- 
tractor in carrying on that business as he otherwise would.” 
(Northern Securities Co. vs. U. S., 193 U. S., 197.) 

The class of cases of which Rupp et al., vs. Elliott is a rep- 
resentative, holds that the patent law may be invoked to re- 


strain trade in unpatentable materials to be used with a. 


patented machine which has been leased, and likewise appears 
to nullify to a like extent the laws against contracts in re- 
straint of trade. 

The class of cases of which Victor Talking Machine Co. vs. 
The Fair is an example, holds that the patent law may be 
used to prevent a purchaser and holder of the legal title to 
a patented article from selling it at a price lower than that 
dictated ‘by the patentee, thus nullifying to that extent the 
general rule of law against restrictions on alienation. “If a 
man be possessed of a horse or any other chattel, real or per- 
sonal, and give his whole interest or property therein, upon 
condition that the donee or vendee shall not alien the same, 
the same is void, because his whole interest and property is 
out of him, so as he hath no possibility of reverter, and it is 
against trade and traffic and bargaining and contracting be- 
tween man and man.” (Hughes, J., quoting from Coke on 
Littleton in Dr. Miles Medical Co. vs. Park & Sons, 220 U. S., 
873.) 

In the case of Dr. Miles Medical Co. vs. Park & Sons, the 
U. S. Supreme Court held that such a contract with respect 
to an unpatented proprietary medicine was a contract in re- 
straint of trade, and void so far as it affected interstate com- 
merce. ‘The same court has held that a like contract with 
respect to the price at’ which copyrighted books should be re- 
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sold, is not sustainable as a right conferred by copyright, 
saying: ‘To add to the right of exclusive sale the authority 
to control all future retail sales by a notice that such sales 
must be made at a fixed sum, would give a right not included 
in the terms of the statute, and, in our view, extend its opera- 
tion by construction beyond its meaning.” (Bobbs-Merrill 
Co. vs. Strauss, 210 U. S., 339, Day, J.) 

In all three classes of cases above, the injury to the patentee 
was breach of contract, a wrong which the state courts and 
general law and equity are capable of dealing with, and was 
not an infraction of a patentee’s right to exclude others from 
making, using or selling the invention, and there was no need 
therefore to resort to the patent law, and no remedy in the 
patent law appropriate to the wrong. 


What Can be Done to Change the Present Situation ? 

Ordinary citizens, unlearned in the law, and accustomed to 
believe that the people, in consenting to the grant of a patent, 
have consented only to refrain from making, using and sell- 
ing without permission from the patentee that which is de- 
fined in the claims of the patent, evince surprise and resent- 
ment when they learn that they may also be restrained by 
the law from making, using and dealing in ordinary un- 
patented articles of commerce; from deriving the protection 
of the general laws against restraint of trade when patented 
articles are involved; from selling at any price they see fit 
patented articles that they have bought. They begin to ask 
themselves whether they are not paying too high a price for 
the benefits derivable from public encouragement of invention. 
The people forced the annulment of the registration law of 
1793 because of the abuses that grew up under it, and the 
enactment of the present law in its place in 1836. Since that 
time industrial conditions have changed. Trusts and cor- 
porations established for the purpose of monopolizing trade 
and manufacture prevail everywhere, and if the patent laws 
are to be construed to aid restraints of trade beyond those 
which the people consented to submit to by the grant of pat- 
ents, the people are likely to demand, finally, their amendment 
or abolition. 

Action in Great Britain 

Already the English people have declared their intolerance 
of any interpretation that shall enable a patentee to monopo- 
-lize more than the patent grants, urged thereto by practices of 
American corporations upheld by American courts. The Brit- 
ish patent act of 1907 thus declares: 


“Sec. 38. (1). It shall not be lawful in any contract made 
after the passing of this Act in relation to the sale-or lease, 
or license to work, any article or process protected by a 
patent, to insert a condition the effect of which will be 

(a) to prohibit or restrict the purchaser, lessee, or licensee 
from using any article or class of articles, whether patented 
or not, or any patented process, supplied or owned by any 
person other than the seller, lessor, or licensor, or. his 
nominee; or 


(b) to require the purchaser, lessee, or licensee to acquire 
from the seller, lessor, or licensor, or his nominees, any arti- 
cle or class of articles not protected by the patent; 
and any such condition shall be null and void, as being in 
restraint of trade and contrary to public policy.” 

Action in the United States 

The people of the United States, by their representatives in 
Congress, are showing their dissatisfaction with ultra-claim 
restraints enforced under the cloak of patents, as appears from 
proceedings in the last session of Congress. On May 8, 1911, 
a concurrent resolution was submitted in Congress resolving: 
“That a joint committee of both Houses of Congress is hereby 
created . . . empowered and directed . to ascertain 
the methods of sale, leasing, disposing and control of patented 
articles in the United States; to ascertain. whether patents 
are used or misused in the establishment of industrial trusts 
or monopolies; and to investigate all other matters material 
or pertinent to the purposes of this resolution, and to report 
their findings to Congress with recommendations as to any 
needful legislation to protect the public interest and to pro- 
mote the general welfare.” 

Among other bills to amend the patent laws introduced in 
Congress is Senate Bill 2158, “To protect trade and commerce 
against unlawful restraints and monopolies,” providing (Sec- 
tion 8) “that every person engaged in any business, any por- 
tion or all of which constitutes a violation of tnis Act, shall 
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forfeit by reason of such violation any and all rights which 
such person may have to protection under or right to damages 
for infringement upon any patent right held or owned by 
such persons, whether directly from the United States or 
under purchase, assignment or otherwise; and the right to 
the free manufacture and use of any and all articles, devices, 
or machines so held under right of patent by the person who 
shall have violated any of the provisions of this Act, shall 
thenceforth be open to all.” 

House Bill 2930 provides “that whenever any letters patent 
issued by the United States, or any article, commodity, com- 
pound, device, mechanical appliance, or machine protected 
by patent is owned, leased, used, or controlled by any 
individual, firm, association, syndicate, corporation, or com- 
bination which is engaged in any vocation, business, or enter- 
prise in violation of any law of Congress or of any state, 
prohibiting, restraining or regulating trusts, monopolies, or 
combinations in restraint of trade, the right to any protection 
under the patent laws of the United States shall cease and 
terminate.” 

House Bill 8661 reads as follows: “That no owner, pro- 
prietor, or beneficiary of any letters patent of the Unit«d 
States covering any tool, implement, appliance, or machinery 
shall, directly or indirectly, by any means or device whatso- 
ever, make it a condition or provision, expressed or implicd, 
of any sale or lease of, or license to use, any such tool, imn- 
plement, appliance, or machinery, that the purchaser, lessce, 
or licensee thereof shall not buy, lease, or use, whether i. 
connection with the operation or use of such tool, implement, 
appliance, or machinery, or otherwise, machinery, too's, in- 
plements, appliances, material, or merchandise of any person, 
firm, corporation, or association, other than such vendor, 
lessor, or licensor; nor shall any such owner, proprietor, or 
beneficiary of any such letters patent, directly or indirect'y, 
by any means or device whatsoever, revoke any such sale, 
lease, or license made by any such owner, proprietor, or bene- 
ficiary, on account of the purchase, lease, or use oy any such 
purchaser, lessee, or licensee, of machinery, tools, implemcnts, 
appliances, material, or merchandise of any person firm, cor- 
poration, or association, other than such vendor, lessor, or 
licensor: Provided, that nothing in this Act shall be con- 
strued to prohibit the appointment of agents or sole agents to 
sell or lease machinery, tools, implements, or app/iances. 

“Sec, 2. That any such owner, proprietor, or beneficiary 
of any such letters patent who shall violate the provisions of 
this Act, and any other person, whether or not an agent of 
such owner, proprietor, or beneficiary, who shall wilfully 
assist in, or become a party to, any such violation, shall be 
punished for each offense by a fine not exceeding five thousand 


dollars.” 
Conclusion 


Those who attain to power from the exercise of special 
privileges are very apt to reach for more. Corporations that 
have become wealthy through the monopoly of patents have 
grasped for further monopolies of things not protected by 
patents, and of things which though patented have been sold, 
returned their profits, and passed without the monopoly. And 
in this they have been sustained by U. 8. courts, but not yet 
by the Supreme Court. 

If the patent statutes do accord this ultra-claim privilege to 
a patentee, it is apparent that the peovle are going to change 
the statutes. Whether they do accord this privilege or not 
cannot be deemed settled until the Supreme Court shall have 
passed upon it. “A question arising in regard to the construc- 
tion of a statute of the United Stat-s concerning patents for 
inventions cannot be regarded as judicially settled when it 
has not been so settled by the highest judicial authority which 
can pass upon the question.” (Andrews vs. Hovey, 124 U. S., 
694, Blatchford, J.) 

The question may therefore be regarded as still open to 
discussion. If the patent statutcs do not sustain the patentee’s 
right to put a restraining hand on trade beyond the right to 
exclude others from making, using and selling the thing 
claimed in his patent, it would be inadvisable to complicate 
the statutes by the addition cf declaratory sections, and by 
the possible imposition of drastic qualifications out of sym- 
pathy with the spirit of patent law. 
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A’ good law by inaccuracy or laxity of administration and 
interpretation may prove as injurious to the community as a 
bad law accurately applied. If some things that are done and 
permitted in the name of patent law are warranted by it, the 
law ought to be amended, or perhaps even abolished. But if 
such things are unwarranted by it, the remedy lies in more 
accurate administration and more careful application. The 
writer thinks the United States patent law, accurately applied, 
is, as it was expected to be by its framers, promotive of public 
welfare. Possibly it may be advantageously amended in minor 
particulars, but as a body of statutes it is believed to have no 
superior in its particular field. It would be unfortunate if 
the greed of those who have been granted special privileges 
by the patent law, in grasping for further privileges under 
the cloak of that law, should arouse such resentment in the 
people as to force hasty and drastic legislation where none is 
needed. The warning words of Professor Robinson are worthy 
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DIAGRAM FOR FINDING HORSEPOWER 
TRANSMITTED BY WORM-GEARING 


By F. A. G. 


_ A great many manufacturers of worm-gear drives in Europe 
build and guarantee drives for -a given horsepower at a given 
speed. The accompanying diagram is one which has been 
used to determine the necessary factors in this connection in 
the designing-room of a large gear factory. The diagram 
makes it very simple to find the pitch of the gearing, if the 
speed of the worm and the horsepower are given. The most 
important rule for worm drives is to keep the diameter of the 
worm as small as possible. The diagram, therefore, gives for 
each pitch and each horsepower and speed the largest allow- 
able pitch diameter of the worm. Under no circumstances is 
it advisable to make the pitch diameter of the worm larger 
than allowed by the diagram, as the gearing may then run hot 
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of heed by all friends of the patent privilege: ‘‘Continued 
concessions to the patentee are as unjust, and ultimately as 
disastrous, as continued restrictions of his powers; for they 
constantly give rise to new grounds of litigation and are sure 
to produce, at some time, a reaction in public sentiment under 
whose impulse the entire system of exclusive privileges may 
disappear.” (Robinson on Patents, Vol. 1, section 23.) 


* * 


An automobile fire engine in Newark, N. J., was recently 
disabled when responding to a fire call by a fireman’s coat, 
that had carelessly been thrown over a rear wheel becoming 
jammed between the driving chain and sprocket. The chain 
was broken and other damage done that put the machine out 
of use for several days. The accident is but another illustra- 
tion of the folly of building motor trucks with unprotected 
chains and sprockets. 
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Diagram of Relation between Horsepower, Pitch and Revolutions per Minute of Worm Gearing ; Gear, Phosphor-bronze ; Worm, Hardened Steel 
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and start to cut. On the other hand, there is no objection to 
making the pitch diameter smaller. The larger the lead of 
the worm the greater is the efficiency. In order to obtain 
the best results, double or triple threads should be used for 
the worm. 

For cast-iron worm-wheels and worms with unfinished teeth, 
the pitch should be 1.33 times greater than that obtained from 
the diagram, as this is prepared for worm drives with cut 
teeth, made from any suitable materials. In the case of 
unfinished teeth, the pitch diameter of the worm should be 
only 0.8 times that given in the diagram. 

The best material for worm gearing is hard phosphor-bronze 

* The following articles on this and kindred subjects have previously 
been published in Macuinpry: “Table for Calculating the Outside 
Diameter of Worm-wheels,”’ April, 1911; ‘Allowable Load, and HEf- 
ficiency of Worm Gearing,’ September, 1910, engineering edition. See 


also the previously published information referred to in connection 
with the last-mentioned article. 
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for the worm-wheel and hardened steel for the worm. The 
next best materials are cast iron for the worm-wheel and hard- 
ened steel or cast iron for the worm. Steel or steel castings 
for both the worm-wheel and worm are only allowable for slow 
speeds. The teeth in the worm-wheel and the thread on the 
worm should always be cut, whenever the gearing is to be 
used steadily or at a reasonably high speed. 

As an example of the use of the diagram, assume that an 
electric motor making 900 R.P.M. is to transmit 10 horse- 
power by means of worm gearing, the ratio of which is to 
be 1 to 30. By entering the diagram as indicated in Fig. 2, 
we find that for single thread, the pitch should be about 1% 
inch. This would make the pitch diameter too small, and 
therefore the use of a double thread is necessary. In that case 


(a) 
< 
uJ 
oc 
=% 
= 
uw 
a 
2 
1e) 
a 


SINGLE THREAD 


Machinery 
Figs. 2 and 3. Diagrams indicating Use of Diagram in Fig. 1 


the pitch will be about 15/16 inch, and the maximum pitch 
diameter of the worm somewhere about 314 inches. These fac- 
tors having been found, the diameter of the worm-wheel, the 
center distance, and other necessary dimensions are deter- 
.mined as usual. 

A lathe requiring 3 horsepower is to be driven through a 
cast-iron worm-wheel. The worm makes 300 R.P.M., and the 
speed ratio is to be 1 to 90. By entering the diagram as indi- 
cated in Fig. 3, we find that a pitch of 15/16 inch would be 
satisfactory for a phosphor-bronze worm-wheel, but for a 
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THE ADVANTAGE OF THE “NARROW 
GUIDE”* 


By H. T,. MILLAR{ 


The analytical faculty is very necessary in designing, for 
although it is the constructive ability which is brought into 
play when planning a structure or mechanism, this latter 
should also be analyzed for agreement with mechanical laws. 
It seems unfortunate that there is not more of critical analysis 
published in the technical press, since the contributors often 
have special facilities for it. These remarks are especially 
prompted by the article by Mr. J. G. Horner on “The Forms 
of Lathe Beds” in the February number of Macnuinery. In 
discussing the “narrow guide” lathe bed, Mr. Horner states 
that in the last five or six years it has effected a revolution 
in lathe construction. There is no analysis, however, of the 
claims made for it, and it is, therefore, the purpose of the 
writer to analyze the conditions of guiding surfaces, and the 
narrow guide in particular. 

The question of the advantage of the narrow guide does not 
enter a great deal into American lathe design. If there has 
been any tendency to alter American designs, it has been away 
from the principles of the narrow guide, since the inverted V 
is perhaps the most highly developed instance of the principle, 
and the tendency has been to increase its included angle on 
account of the vertical pressure. The question arises, how- 
ever, in American designs of other machines. 

The accompanying illustrations Figs. 1 and 2 are taken 
from Mr. Horner’s article and illustrate lathe carriages made 
by J. Lang & Sons, Johnstone, and J. Stirk & Sons, Halifax, 
respectively. Fig. 8 shows an example of American practice 
as embodied in a Brown & Sharpe gear cutting machine. Re- 
ferring to Figs. 1 and 2, Mr. Horner says: “It is possible 
with these designs to obtain a length of guide of as much 
as ten times the width between the guiding surfaces, which 
has the effect of producing a steady motion with a greater 
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Figs. 1 to 3. Different Designs embodying the Narrow Guide 


cast-iron worm-wheel the pitch should be 1.33 times larger or 
equal to about 1% inch. The pitch diameter of the worm- 
wheel is found in the usual manner, the worm being assumed 
to have a single thread. 


* *& * 


The American Society of Automobile Engineers has under- 
taken the standardization of motor trucks. At a recent meet- 
ing of a committee of the society it was decided tentatively 
that a motor truck should be capable of rendering normal or 
continuous service under its tonnage rating, and should have 
an overload capacity, for temporary or emergency service, of 
25 per cent above its normal capacity. It was recommended 
that the desirable speed of trucks of various capacities should 
be as follows: 


Orel bOR CUCKS>s cm si cicttis + cisine sees 0s 15 miles per hour 

i OAse ebOT ELE ULCKS| con cheneneceyonsvedeliete vo aholeve:s 12 miles per hour 

OTe OMACT CHS. iclsi. ol accielais wisrerale's ls .« 10 miles per hour 

EGGTet-tONTITUCHS: vient s sles ase iene © 9 miles per hour 

POLO ELUCKAsiicitcie «sis tcdie a cece ee 8 miles per hour 
* * * 


It is reported by Consul-General John E. Jones, of Winnipeg, 
Manitoba, that an industrial exhibition will be held this year 
in Winnipeg which will be the largest and most important 
ever held in Western Canada. The exhibition will be opened 
on July 10. The secretary and treasurer of the exhibition 
is Dr. A. W. Bell, Chamber of Commerce, Winnipeg. 


amount of freedom from twisting than is the case when the 
saddle fits on the front and rear outer edges of the shears.” 
In other words, according to this, the amount of cross-wind 
is a function of the ratio of the length of a slide to its width, 
and hence the narrower a slide is made in proportion to its 
length, the less would be the cross-wind for a given amount 
of clearance between the strip and the slide. This is accepted 
almost as an axiom by many machine-tool designers. It can 
easily be shown, however, that this is not so, and that for a 
given length of slide and a certain clearance between the strip 
and the slide, the amount of cross-wind is unaffected by the 
width between the guiding surfaces. This was shown by a 
contributor in the April number of MAcuiNery, and, in order 
to make the present analysis of conditions complete, it will 
be briefly reviewed here. Fig. 4 illustrates in diagrammatic 
form two slides superimposed. They are similar in every 
respect, except that one has a narrow guide and the other 
fits on the front and rear edges of the shears. Let w be the 
width of the narrow guide and W the width of the ordinary 
guide; let K be the clearance between the slide and the strip, 
and ¢ and ¢, be the respective angles of cross-wind, which in 
this case may be regarded as infinitesimal. Then triangle 
ACE is similar to triangle APO; hence AZ is proportional to 


* See Macuinery, April, 1912, “Narrow vs. Wide Guides for Ma- 
chine Tools,” and January, 1912, “The Introduction of the Narrow 
Guide on Machine Tools.” 


+ Address: 150 Waterloo Road, Manchester, England. 
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OA, and triangle A,C,H, is similar to triangle A,PO; hence 
A,E, is proportional to OA,. 


AE 
The angle of cross-wind for width W (in radians) —=—— 
Z OA 
A,F, 
and for width w= : 
OA, 


Therefore, for a given length of slide and clearance K the 
amount of cross-wind is independent of the widths W and w. 
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Fig. 4. Analysis of Cross-winding Action 


The fact that the angle of cross-wind is a function of the strip 
clearance K and the length of the slide does not seem to have 
suggested itself to most writers on the narrow guide, but it 
will be easily seen that this is so. 

The backlash or clearance K is equal to AC, Then, 
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of cross-wind. When a generally held reason for an accepted 
practice is disposed of by mathematical considerations, it is 
wise to look around for another reason. It is not safe to 
dismiss a point too quickly which has been accepted and in 
practice for a considerable time. In this case, the narrowing 
of the distance between the guiding faces may have advan- 
tages, although it does not affect the angle of cross-wind. One 
advantage is that the chance of closing in the bed by setting | 
up the strip too tightly is, avoided. This, however, is probably 
not a very important point. Mr. Horner, elsewhere in his 
article, suggests what appears to the writer to be the chief 
advantage of the narrow guide. He says: ‘In conjunction 
with this, it is also the practice to bring the lead-screw as 
close as is practicable to the guide ways, and the twisting 
tendency and friction caused by the old-style construction is 
minimized. Thus the force is applied at the correct place 
near the guide ways.” ‘ 

It is in the resultant improvement in the relative positions 
of the feeding force, the resistance, and the guides, that the 
advantage of the narrow guide lies. In the case of the lathe, 
the narrow guide in front is near to the resistance due to the 
cut and the feeding force of the rack or lead-screw. If we 
take a general case of a slide moved forward by a force ec- 
centric to the guides, and neglect for the moment any resist- 
ance due to the cut and friction on the top of the bed, we 
shall see that there is a limiting case for the proportion which 
the eccentricity of the force bears to the length of the guides. 
In Fig. 5 is a diagrammatic view of the slide, where 7 is the 
propelling force with the eccentricity r; P is the resultant 
pressure on the guides. Let uw be the coefficient of friction; 

Peels, 


then’ 27 PSL or ah —— The resistance to motion 


tr ; 
(excepting the cut, friction on top of bed, etc.) equals 2uP, and 
is assumed to act midway between the guides. Hence, 
TES YE: L 
,and—= 24 
Yr r 
Hence, if the ratio of the length of a slide to the eccentricity 
of the propelling force is not at least as great as the ratio of 
2u to unity, it is impossible to move the slide. Since the co- 
efficient of friction is not likely in this case to exceed 0.1, and 
will probably be less, the limiting case for movement under 
these conditions would be when L —1/5r, or, in other words, 
when the eccentricity of the feeding force is five times the 
length of the slide. The conditions in practice, of course, 
never reach this minimum. 
In practice, however, the case is complicated by the addition 
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Fig. 5. Analysis of Frictional Resistance and Leverage’ 


AE AC 
Cross-wind = —— = FS) poe 
OA OP length of slide 


From this it is apparent that the narrowing of the width 
between the guiding surfaces does not directly affect the angle 


clearance 


TET ay PEE BY fay TY ED EY A LL Ey iy ia 


LLLLILILALLLLLLA LLL ALLL LLM 


: 2eP yy. : 
& _ + at Kee 


VYPPITIPVT TTT OTUTD PTL TTOT ATO 


Machinery 


Fig. 6. Comparison between Wide and Narrow Guide 


of other resistances—resistance due to the cut, the friction on 
the top of the bed, and the sliding friction of the shaft bear- 
ings. Since the shaft generally revolves, this latter friction 
is very small. The effect of the friction on the top surface 
of the bed varies a great deal in different cases. The resist- 
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ance due to the cut is the greatest, and in the case of lathes 
varies in position, and consequently the moment varies. The 
conditions which obtain due to the cutting resistance are illus- 
trated in Fig. 6, where, at A, is shown the ordinary construc- 
tion with a wide space between the guide surfaces, and at B 
the conditions obtaining in a lathe with narrow guide. Let 
T, be the resistance due to the cut; 7, the feeding force, and 
P the pressure on the guide as before. We see then that 2uP + 
T, must not exceed 7 if movement is to take place. 


PL=Tr—T,(r—R) =Tr—T,r+T7.R (1) 
QP = T—T, (2) 
From (1) we get 
PL—T,R 
T — T,=————_ 
r 
PL—T,R 
24P = ————_- 
Yr 
if; EE a L Ty ie 
24=—— ,or--=2u+ — 
r Pye r Leyes 


In the limiting case, then, the minimum proportion for the 
length of the slide to the eccentricity of the feeding force is, 
TR 


of course, greater by the amount , than in the former case. 


Pr 

We can now see the reasons for the advantages of the nar- 
row guide. The frictional resistance of the guiding surfaces 
may be assumed to act midway between them. If the position 
of the guide is such that this resistance has a small moment 
the conditions are improved. Comparison of the conditions in 
A and B, Fig. 6, illustrates the advantage of the narrow guide. 
It is evident that if the direction of the feeding force and the 
direction of other resistances were in the same straight line, 
the width between the guiding surfaces would be immaterial; 
in fact, no guides would be necessary. This is, of course, a 
condition impossible to attain in practice. 


Conclusions 


In conclusion it may be stated: 


1—That the width between the guiding surfaces does not 
affect the angle of cross-wind, but that this is a function of 
the length of the slide and the clearance between the strip 
and the bed. 

2—That the narrow guide has advantages, but that these 
advantages are dependent mainly upon its correct location: 


It must be placed close to the resistance and the feeding force; 


a narrow guide strip at the back of the carriage would probably 
be more detrimental than the ordinary wide guide. For the 
same reason, in American tool construction only one V and 
one flat way are used. The V must be nearer to the feeding 
force and the resistance. 


3—That when the narrow guide is placed near to the feed-: 


ing force, its advantage lies in the reduction of the moment 
of the frictional resistance and the required feeding force. 

4—That some advantage is derived from the better mechan- 
ical construction possible with the narrow guide, since the 
guiding surfaces cannot be closed in, and most makers fit a 
taper strip in place of the common angle-strip set up with the 
points of screws acting against it. 


* * * 


On March 7, Henri Selmet, a Frenchman, flew in an aero- 
plane from London to Paris, a distance of 222 miles, in 2 
hours and 57 minutes, without alighting anywhere on the way. 
This is the most remarkable record ever made in fast flying, 
the average speed for three consecutive hours being 75 miles 
an hour. The flight was made in a storm accompanied by 
very high wind, and most of the time in a drenching rain. 
While this weather, of course, increased the dangers of the 
flight, the speed made could probably not have been accom- 
plished if it had not been that the aviator was riding on a 
favoring gale, the same as do birds of migration. Even if 
the aeroplane should become actually useful in the future 
as a means of transportation under certain conditions, it is 
very likely that it will be necessary to make a close study of 
wind conditions, and to arrange flights so as to take advan- 
tage of favorable air currents. 

; * * * 
It should no longer be a question of whether or not you 


need or desire safeguards around machinery. The only ques- 
tion for debate now is, which kind—The Wood-Worker. 
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DETERMINATION OF HELIX ANGLES*t 


By GEORGE W. BURLEY{ 


When calculating the angles of helices or spirals (as they 
are usually, though wrongly, called) for setting the tables of 
universal milling machines, the heads of twist-drill flute mill- 
ing machines, etc., it is necessary to employ the formula: 

7D 


tan a =—— 


L 
in which 


a =the helix or spiral angle required, 

D =the diameter of the work, 

I,=the lead of the helix or spiral. 

Having calculated the value of sD +L for any particular 
case, the next step in the process is the consultation of a 
table of natural tangents for the determination of the value 
of a from tan a. To do away with calculations and con- 
sultation of a trigonometrical table, the table in the accom- 
panying Data Sheet Supplement has been prepared, this 
table giving the values of the helix or spiral angles for a 
large number of values of the ratio of LZ to D. For the 
determination of the helix or spiral angle for any value of 
L--D not included in the table, the “simple proportion” 
method will give a result sufficiently exact, owing to the slight 
differences between consecutive helix-angle values in the table. 

As an illustration, let us suppose that we wish to determine 
the value of the helix or spiral angle for a case when L + D 
=0d.75. Consulting the accompanying table we find that when 
L-+D=3.70, a=40 deg. 21 min. and when L + D=3.80, 
a= 39 deg. 35 min. Therefore, when 

L 40° 21’ + 89° 35’ 
D 2 

This is the same value that would be obtained if the formula 
above were used, there being no difference between the exact 
value and the approximately calculated value of the angle. 
This is a very close result, but in no case is the difference 
between the two values greater than 7 minutes, and this 
only where the angle is in the neighborhood of 90 degrees, 


so that the percentage of error is very slight, and, therefore, 
negligible. 


= 39° 58’. 


* *  * 


PROPOSED INSTITUTION OF MACHINE TOOL 
ENGINEERS 


A society, known as the Institution of Machine Tool Engi- 
neers, is proposed by the Practical Engineer, London. This 
journal points out that the Institution of Mechanical Engi- 
neers in England is not giving the subject of machine tools a 
great deal of attention, and that, in many cases, not only the 
quantity but the quality of papers on machine tool design, pre- 
sented before this society, has been rather unsatisfactory. In 
most cases, the only thing that has been done has been to 
discuss finished machines in a way similar to that in which 
a salesman discusses his own and his competitors’ products. 
The designer’s side of the subject of machine tool design has, 
in nearly all cases, been left severely alone. There is also need 
for standardization, which a society of machine tool designers 
would be able to aecomplish in a more satisfactory manner 
than the larger societies. Some of the opinions stated by the 
Practical Engineer in drawing a picture of British conditions 
are true of conditions in this country. Our engineering socie- 
ties have done little to gather and distribute information deal- 
ing with the design of machine tools, notwithstanding the 
fact that the machine tool industry is, so to speak, the basis 
of all machine building industries. z 

* * * 


Tt is claimed that soap water used instead of ordinary water 
in mixing concrete makes it waterproof. A grain elevator, 
at times exposed to inundation, was built in Germany from 
reinforced concrete made with soap water, and this building 
was successful in withstanding the effect of the water, while 
another building of the same material, but having been made 
without soap water, failed to completely keep out the water. 


* With Data Sheet Supplement. 

+ See also MACHINDRY’S Data Sheet No. 93, “Table Givin 
Spiral for Given Angle,” and MAcHINERY’s Data Book No. 
Spiral and Worm Gearing,” pages 18 and 19. 

+ Address: University of Sheffield, Sheffield, England. 
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THE USE OF ENGRAVING MACHINERY* 


By C. H. COPPACK} 


Having seen some articles in MACHINERY on special work 
done on the Gorton engraving machine, the writer thought 
that a description of the uses to which the machine made by 
Taylor, Taylor & Hobson, Ltd., of Leicester and London, can 
be put, would be of interest. This machine was originally 
made for engraving photographic mounts with the maker’s 
name, which formerly had to be done by rolling before lacquer- 
ing. With this machine, the work can be done after all sur- 
faces are lacquered, as no burr is raised by the engraving 
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cheaper in quantities, although the dies are expensive, but the 
metal of die-castings does not stand a great deal of wear; 
even brass types wear considerably in the course of time, and 
the best results are obtained with machine steel, casehard- 
ened. The cost of cutting the pair of wheels for the time 
recorder shown in Fig. 2 is about 84 cents, the time required 
being four and one-half hours, and the work being done by 
a girl. 
Another interesting piece of work done on this machine ig 
the cutting of sets of steel wheels as shown in Fig. 1, having 
ratchet teeth on the sides and figures on the rims. The 
ratchets are cut solid with the wheel. The ratchet spaces are 


Fig. 1. Steel Wheels, with both Ratchet Teeth and 
Figures on Rim, cut in Engraving Machine 


process. The machine was so much in demand that it was 
re-designed after a few years, making it available for a wider 
range of work. 

The principle of operation is that of the pantograph with 
sliding adjustments for varying the size of the letters or 
designs made from the copies. The copies must be at least 
three times the size of the work to be produced, and are in 
one plane only. The varying depths are obtained by a hand 


feed through a screw. The variety of work which has been — 


done on this machine is very great. Letters may be cut vary- 
ing in height from 0.002 inch to 3 inches. Twenty letters have 


been cut on the head of an ordinary brass pin in one line. | 


The machine has also proved useful in making models. En- 
larged copies of the parts are made on a drawing, say ten 
times the actual size, and then transparent celluloid about 
0.020 inch thick is placed over the drawing and the outline 
scribed on this. 


Fig. 4. Additional Examples of Work done in Engraving Machine 


female model being thus obtained. This is especially useful 
when making press tools. Numerous punches and dies have 
been made on this type of machine. The dies and punches are 
left with about 0.005 inch of metal for hand finishing. 

In instrument work, when about ene hundred pieces are 
sometimes required, it would not pay to make press tools, 
especially if the piece were at all irregular. In this case the 
machine proves especially .advantageous, as the pieces may 
be turned out at a cost of perhaps only one-half that of the 
press tools. One example of work done by this machine is 
that of the type wheels used in time recorders, where one 
wheel has twelve numbers and another sixty. Of course by 
means of die-casting processes, these wheels can be made 


_*The following articles on this and kindred subjects have pre- 
viously been published in MacuHinpry: “Brass Engraving, by Ma- 
chinery,” April, 1912; “Engraving Calibrated Circular Scales,” 
“Equipment for Engraving Pearl Revolver Handles,’ April, 1911; 
“Gorton Special Engraving Machine,” March, 1911; ‘‘Die Sinking and 
Engraving Machines,” May, 1908, engineering edition. 

7 Address: 4 Gotha St., Leicester, England. 


Fig. 2. Time Recorder Wheels cut by Engraving Ma- 
chine in Four and One-half Hours 


The celluloid is then cut out, both a male and. 


Fig. 3. Punch, Die and Stripper cut in 
Engraving Machine 


recessed as indicated, so that a square-ended pawl can be 
used. The teeth are cut within a limit of 0.001 inch, and 
opposite teeth are tried across the center with a special gage. 
The figures are cut in exact relation to the ratchet teeth so 
that when a dozen of these wheels are put together, they will 
print a row of figures in a perfectly straight line. This would 
have been a very difficult matter to accomplish if the ratchet 
had been riveted to the rim, as it would then have been dif- 
ficult to obtain the same accuracy. 

In Fig. 3 is shown an example of punch and die work done 
on the engraving machine, the illustration showing a punch, 
die, and stripper. The punch is cut to a depth of 0.300 inch 
with a cutter of 0.050 inch diameter. The die is cut to a 
depth of 0.200 inch with the same cutter, leaving in each 
case 0.003 inch for finishing. Both punch and die are made 
of tool steel. The stripper is made of cast iron, 4 inch 
thick, and is finished complete on the engraving machine. 

In Fig. 4 (center) is shown an embossing punch, cut % inch 
deep, the corners being finished with a cutter 0.005 inch in 
diameter. At the left in the same illustration is shown a small 
wheel with figures, which was cut in fourteen minutes in lots 


of two hundred. 
* * * 


A new industrial school, combining, it appears, certain fea- 
tures of the trade school and high school in one, has recently 
been opened in Vienna, Austria. The school is claimed to be 
the largest educational structure in ‘the world, and practically 
all trades are taught. The building has a capacity for 5200 
students, simultaneously instructed, and 337 separate study- 
rooms are provided, making the average number of-pupils per 
room and teacher not more than between fifteen and sixteen. 
The building has five complete stories besides basement, and 
is built so as to entirely enclose a court yard. The total 
length of the building is about 425 feet, and the total width 
about 250 feet. In addition to the square building surround- 
ing the court-yard, two buildings connect the long side wings, 
thereby forming three separate courts. Besides the study- 
rooms for the education in the trades, considerable space is 
set aside for gymnasiums, recreation rooms, a restaurant 
where the students can obtain meals at cost, etc. 

* * * 

The famous 1400-H. P. Corliss engine which operated the 
machinery at the Philadelphia Centennial in 1876 and which 
subsequently was used to operate the plant of the Pullman 
Palace Car Co., in Chicago, was recently dismantled and sold 
for scrap iron. : 
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CHART FOR THICK CYLINDERS* 


By JOHN B. PEDDLE} 


The accompanying chart for the rapid determination of the 
dimensions of thick cylinders is based on Lamé’s well-known 
formula. This chart makes it possible to find the outside 
diameter of the cylinder very quickly when the fiber stress, 
the working pressure, and the inside diameter are known. Of 
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the auxiliary line or axis BC; through the point of intersec- 
tion with this line draw a line which passes through the 
dimension for the inside diameter of the cylinder as found on 
scale AB, extending this line until it intersects scale HF. The 
point of intersection with line HF gives the required outside 
diameter. It will be seen that the scales AB and EF are pro- 
vided with a double set of figures. When using these scales, 
the heavy-faced figures on AB should be used in connection 


CHART BASED ON LAME’S FORMULA FOR THICK CYLINDERS 


S+ P 
LOL : - 
See 


in which: 


S = maximum allowable fiber stress per square inch, 


D= outside diameter of cylinder in inches, 
d = inside diameter of cylinder in inches, 


P = working pressure within cylinder per square inch. 


OUTSIDE DIAM. D 


4d 


INSIDE DIAM. a 


INSIDE OR 
‘/ NORKING PRESSURE,P 
bd 


course, the chart can also be used to find any other of the 
four quantities when three of them are known. The method 
of using the chart is as follows: 

Locate the fiber stress on line GH and the working pressure 
within the cylinder on line CD; draw a line through the two 
points thus located, and extend this line until it intersects 


* See MACHINERY, July, 1909, engineering edition, “Thick Cylinders,” 
and the articles there referred to. See also MACHINERY’S Reference 
Book No. 17, ‘‘Strength of Cylinders,’ and MACHINERY’S Data Sheet 
Book No. 17, page 35, “Ratio of Outside Radius to Inside Radius of 
Thick Cylinders.” 

; Address: Rose Polytechnic Institute, Terre Haute, Ind. 
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with the heavy-faced figures on EF, the same rule being fol- 
lowed with regard to the light-faced figures. 

An example of the use of the chart is indicated by the dotted 
lines. Assume that the allowable fiber stress per square inch 
is 2500 pounds. The working pressure within the cylinder 
is 1500 pounds per square inch, and the inside diameter is 14 
inches. By following the directions given, we find that the 
outside diameter should be 28 inches; or, if the inside diam- 
eter were 314 inches, as given by the heavy-faced figures, 


nd 


then the outside diameter would be 7 inches. 
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ANCIENT PISTOL AND SOME OLD TOOLS 
FROM A NEW ENGLAND SHOP 


By F. R. HUMPHREY* 


About 1850, one of the most progressive concerns in this 
country was the Robbins & Lawrence Co., of Windsor, Vt. 
This company had a good reputation and was well known 
everywhere, and a machinist who had served his apprentice- 
ship there had no trouble in commanding the highest wages 
in any machine shop in the country. In many ways this com- 
pany was far ahead of its competitors. An old gentleman who 
had served his apprenticeship in this shop claimed that the 
equipment of jigs and fixtures at that time was twenty years 
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Fig. 1. A ‘‘Bell-card’”’ of the Robbins & Lawrence Co., Windsor, Vt., 
in use about 1850 : 


ahead of that of any firm manufacturing a similar line of 
work. ; 

In Fig. 1 is shown a reproduction of the “bell card” which 
was used about 1850. The card from which the photograph 
was taken has apparently seen some hard usage; the dark 
stains covering it represent tobacco juice. This card gave the 
time when the factory bell—still in place on the old shop— 
would ring each day of the year. The time varied a few 
minutes each day, and was so arranged that the working hours 
of the shop averaged ten hours for the whole year, while at 
the same time the use of artificial light was avoided. During 
the month of December the average working time was only 7 
hours and 54 minutes, while during the months of May, June, 
July and August, the men worked 11 hours a day. 


Fig. 2. An Old Pistol made by the Lawrence & Robbins Co., patented 1849 
Fig. 2 
which was patented in 1849. 
of its details, indications of the skill of the mechanics work- 


illustrates a five-barreled “hammerless” revolver 
This old weapon shows, in many 


ing with the poor facilities of that time. The revolver is of 
0.28 caliber. The forward part of the barrels, shown at A in 
Fig. 3, is rifled, and the rear part, shown at B, is chambered 
for the powder and ball. Percussion caps were used to cause 
the explosion of the powder. At F are shown the vents through 
which the gases and smoke from the caps escaped. At C 
is shown a part of the frame which is made from a steel cast- 


* Address: P. O. Box 585, Windsor, Vt. 
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ing, and evidently machined by the use of jigs and fix- 
tures. The grips at H are made of fine selected black walnut. 
The chambers, the plate and the frame are ornamented 
with scroll design which was hand engraved. 

The hammer shown at A in Fig. 4 struck each cap in suc- 
cession. It was milled in such a manner that it would re- 


Fig. 3. Main Parts of Pistol in Fig. 2 


volve one-fifth revolution while being drawn back or set, and 
it traveled straight» ahead when released. It was milled with 
a combination of straight and spiral grooves, so as to be able 
to move in the manner indicated. The nut A fits on the ham- 
mer. The triggers, of which there are two, are shown at B. 
They are so arranged that by pulling back the ring K the 
hammer is set; then, by a slight pressure on the small trigger 


Fig. 4. Details of Pistol 


L, the spring M is released, and the hammer is driven for- 
ward. The trip N is part of the trigger L. The button C is a. 
release which acts the same as the trip N. The screw D serves 
to lock the barrel in place. Spring O returns the trigger 
after firing. At H is shown a rear view of the chambers. 
This view shows the nipples for the caps and the vents 
through which the gases escape. At the bottom is shown the 


Fig. 5. An Old Hollow Mill and Threading Die with Holder 


hinge. The latch F serves for a rear sight, and the spring at 
G holds the latch in place. 

In Fig. 5 is shown a combination hollow mill and die. This 
unique tool was used on one of the early turret lathes. The 
details of the tool are shown in Fig. 6. The body A is made 
of soft steel in one piece; the hollow mill H is set into the 
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spindle B and is threaded on the inside, thus forming the die. 
The lever C has a pin which engages in the slot J and thrusts 
spindle B forward in holder A. Parts EH and F swivel on pin 
D. The thumb piece # travels in the cam slot K and forces 
the spindle forward; the lock F keeps the spindle from turn- 
ing and catches in the notch L. 

In Fig. 7 is shown a box-tool which was used on the same 


Fig. 6. Details of Tool shown in Fig. 5 


machine as the former tool; the details of this tool are shown 
in Fig. 8. The box A is machined from a forging; parts B, C 
and D are bushings which are used as back-rests; C and D are 
held in place by the nuts # and F. The tool is provided with 


Fig. '7. A Box-tool from about 1850 


two turning tools G and H, and a forming tool K. The tool G 
is held in place by clamp J, and the tools H and K are held 
by clamps ZL and M, and screws O and P. There are three 
screws N which are used for adjusting the tools relative to 


Fig. 8. Parts of Box-tool shown in Fig. 7 


the center, These tools were used in the Windsor shops and 
happened to be left when the gun department was moved by 
the Winchester Arms Co. to New Haven, Conn. 

* fe * 


A careless workman with a big monkey-wrench is expensive 
to have around where there are many small bolts or nuts to 
be tightened. 
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OCEAN LINERS WITH DIESEL ENGINES 


It appears that the trials of the Selandia, a Diesel engine- 
driven liner, with a gross tonnage of 4900, marks a new depart- 
ure in the driving of large ocean-going vessels. The East 
Asiatic Co., for which this vessel was built by Messrs. Bur- 
meister & Wain, Copenhagen, Denmark, has three vessels of 
this type, and appears to be fully satisfied with their perform- 
ance, as eight more motor-driven vessels have been ordered, 
two of 10,000 tons and six of 6000 tons capacity. 

It is stated that, contrary to the expectations, there was a 
complete absence of vibration and noise during the trials of 
the vessel. In fact, even steamship engineers agreed that the 
machinery ran more quietly than steam-engines. The engines 
are under perfect control, as was proved during the trials, 
when the Selandia almost collided with another steamer, but 
was saved through the prompt reversing of her engines. Only 
fifteen to twenty seconds was necessary to change the direc- 
tion of rotation from full-ahead to full-astern. On account 
of the absence of funnels, the vessel presents a peculiar appear- 
ance. The exhaust is led up through the hollow mizzen-mast, 
and the outlet is about 25 feet above the deck. The advan- 
tages gained in cargo-carrying capacity are considerable. The 
great bulk of the space usually given over to coal bunkers can 
be used for cargo. The main fuel tank of the vessel is pro- 
vided for by her double bottom, which has a capacity for 900 
tons of oil, sufficient to keep her main engines going during 
a voyage of twenty thousand miles under average condition. 

The vessel is provided with twin-screws driven by two eight- 
cylinder engines, each developing 1250 brake horsepower (1500 
indicated horsepower) at 140 R. P. M. The machinery cost 
about $50,000 more than steam engines, ‘but it is 
expected to save some $40,000 a year by the use of the Diesel 
engines. This saving is accounted for partly by the saving 
on the fuel and partly by the fact that the vessel can carry 
1000 tons of cargo more than a steam-driven vessel of the 


same capacity. 
* ® * 


A HANDY TRUCK FOR MOVING MACHINES 


The accompanying illustration shows a homemade truck, 
used in the shops of F. E. Wells & Son Co., Greenfield, Mass., 
that is extremely useful in moving or shifting the positions 


A Handy Truck for Moving Machines. 
It is called the “back-saver” by 
the men, for it eliminates a great deal of lifting and pulling 
when moving a machine. 

The truck is run under the body of a machine, and handle A 
is pulled upward. This handle terminates in the cam B, which 


of partly erected machines. 


acts against bar C and forces the bar down. This bar is at- 
tached to the inner ends of the levers D, and the motion im- 
parted to O raises the outer ends of these levers, throwing the 
lifting blocks, one of which is shown at #, against the body 
of the machine, and thereby raising the machine enough to 
clear the floor. In this position the machine may be readily 
wheeled to the new location, and by depressing the handle, the 
load is dropped. The high point on cam B is slightly flat- 
tened, so that the device will remain at that position until 
intentionally changed. 
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OIL-WELL DESIGN 


By F. D. BUFFUM* 


The accompanying illustration shows a design of oil-wells 
and covers that for several years has proved to be satisfac- 
tory and superior to grease- or oil-cups. It needs less frequent 
attention, is easy to fill, and the oil-well cannot be lost or 
stolen like an oil-cup. The design is inexpensive, the lubri- 
cant is in contact with a large part of the journal, and coats 
it with a film much better and more evenly than a cup, and 
without waste. It also feeds the lubricant automatically with- 
out any adjustment, The lid and hinge boss are made similar 
to the Master Car Builders Association’s standard used in 
railway service. As long as the hinge boss and the other ex- 
ternal parts of the oil-well mouth are made of standard dimen- 
sions, the lid design and the material can be varied consider- 
ably, just as in the case of the M. C. B. journal box. No part 
of the passage at R should be smaller than the entrance, and 
the bushing should be cored out at S to correspond with the 
dimension A in the table. The dimensions given are suitable 
for ordinary steel or iron castings. ‘The oil-well should be 
located at the top of the bearing when practicable, and should 
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delay that has to be paid for, and a small sum daily amounts 
to a good deal in a year. 

In looking for a more satisfactory substitute, the oil-well 
with spring-hinged cover, used on railway motor journals for 
mine locomotives and for their gear cases, appeared to be 
just the thing. These were made in a variety of designs, but 
the one that seemed to be the best and cheapest was adopted 
and improved in minor particfllars. A few were used with 
great satisfaction to the machine operator, and their advan- 
tages were clearly demonstrated. 

These oil-wells cost no more in the end than cups, if the 
outlet is large and is cored in the lining metal and not cut 
out afterwards. Valuing that metal at 30 cents per pound, the 
opening need not be so very big to save the cost of the well 
and cover, and the price of the cup which is saved helps out 
too. 

The purpose of this article and of the table submitted in 
connection with it is to urge that- manufacturers adopt some 
standard design and thus secure the advantages of interchange- 
ability and low cost that the master car builders’ standard ob- 
tained for the railroads. There is no advantage in having a 


lot of different designs and sizes, such as are now in use, 
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Dimensions of Oil-well and Cover 


be made deep and of large capacity, the dimensions shown at 
A and B being the minimum dimensions. 

These oil-wells are adapted to any kind of machinery espe- 
cially heavy outdoor machines where cups are liable to be 
stolen, jar off or break, and also to plug up with dust in sum- 
mer or freeze in winter. They can be used with either grease 
or oil, and, with the latter, are economical of the lubricant, 
because it is soaked up by the wool waste with which they 
should be packed when oil is used. This waste then feeds 
the oil to the journal by capillary action, evenly and continu- 
ally, and without attention for long periods of time. There 
is nothing to regulate or adjust, and the journal is coated 
with a film of oil without spilling any. The main advantage, 
however, is in the saving of the operator’s time in attending 
to the lubrication. To fill, all that is necessary is to hook 
open the cover, pour in the oil and slam the cover down again. 

The easiest thing for the designer of any machine to do is 
to indicate a tapped hole and call for a grease- or oil-cup 
where lubrication is required, and, until a few years ago, when 
the writer went into the operating end of the business, he 
supposed that it was entirely satisfactory. However, he found 
that it didn’t take much of a machine to require half an hour 
or more a day attending to cups. They have to be filled when 
they are empty and that is not always a convenient time. 
Labor occupied in filling and fixing them is an expense and a 


* Address: Ellsworth, Pa. 


when the adoption of standards would cut the cost down to 
no more than the 25 cents, at which the M. C. B. cover retails. 
To have a standard, all that is required is to retain the dimen- 
sions of the hinge boss and the outside of the oil-well. The 
cover design can be varied to suit the designer. He can make 
it thicker or thinner, with felt or without, and of cast iron 
or other material, and still have interchangeability. For 
larger covers, or for hand holes, the writer would suggest 
the regular M. C. B. standard. ; 
* * * 


INTERESTING THST PIECES OF MONEL METAL 


At the recent motor boat show in New York some inter- 
esting test pieces of monel metal were exhibited. This metal, 
which has the strength of steel, takes a finish like pure nickel, 
and is less corrodible than bronze, was shown in the form of 
a 1%-inch diameter cold-drawn rod bent over flat, surface to 
surface, without fracture. Another %-inch rod, cold-drawn, 
was tied in a close knot with no fracture. Other test pieces 
of hot-rolled rods which had shown tensile strengths of 100,000 
to 103,000 pounds per square inch, with yield points ranging 
from 76,000 to 81,000 pounds, were to be seen. 

* * * 


To produce a solder that will fuse at a low temperature, add 


six drops of mercury to each ounce of solder. With this, soft 
metals melting at a low temperature, can be soldered. 
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THE FACTOR OF THRUSTS IN MACHINE 
DESIGN 


By WILL O. WYNNE 


The successful and effective working of many mechanisms 
depends entirely upon the direction of the thrusts set up in 
them. The question of the direction of thrusts is a phase of 
the designer’s work which is very often left to look after 
itself. Negligence in this respect sometimes results in the 
failure of a mechanism to produce satisfactorily the desired 
result. When designing a new movement, a thorough analysis 
of all of the strains and thrusts set up will sometimes reveal 


the possibility. of counteracting the thrust of one member by 
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Fig. 1. Direction of Thrusts Fig. 2. Improved Design of Carriage Con- 
in Ordinary Carriage Con- struction in which the Screw is always in 
struction Tension 


that of another, thus producing a more self-contained arrange- 
ment, and possibly reducing, to an appreciable extent, the 
power required for driving the mechanism. 

Of course, there are many arrangements, theoretically in- 
correct, in which the thrust is not sufficient to affect the suc- 
cessful working of the mechanism. Such a condition of affairs 
is illustrated in Fig. 1. When the carriage on slide C is 
drawn, by means of the screw, in the direction of arrow 4A, 
the screw will be in tension, the thrust being taken by the 
collar on the outside of the slide @. When the direction is 
reversed, however, the carriage moving in the direction of 
arrow B, the thrust is taken on the ball washers on the inside 
of the slide. The screw is thus in compression. The disad- 
vantage of this construction is not as apparent in small ma- 
chines, but where heavy thrusts are set up, as in planers, it is 
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Fig. 3. Direction of Thrusts in Worm and Worm-wheel Design. 
Worm-box with Reversing Mechanism 


Fig. 4. 


obviously advantageous to arrange for the screw to be in 
tension irrespective of the direction of movement of the driven 

earriage. In addition to this, the construction as shown in 
_ Fig. 1 renders it rather difficult to introduce the usual form 
of lock-nut. 

The arrangement by means of which the screw is always 
kept in tension is shown in Fig. 2, and is self-explanatory. 
This method allows the application of an exceedingly simple 
' locking nut. The screw A, after the adjustment of the nut B, 
is forced against the end of the traversing screw; thus the 
thrust of the traversing screw, the adjustment of the nut B, 
and the locking of the nut by screw A, all act upon the same 
side of the thread of the traversing screw, forming a most 
effective lock. ; 

In automatic trip motions, in which the feed is to be tripped 
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while the machine is cutting, the question of direction of 
thrust is, in some cases, of paramount importance. This can 
be simply illustrated by a worm and wheel in which it is re- 
quired that the box carrying the worm shall fall, throwing 
the worm out of gear with the worm-wheel, and thus discon- 
necting the feed. The worm-box, as commonly constructed, is 
shown in Fig. 8, and is usually pivoted at the apex of the 
bevel gears that impart motion to the worm-shaft. If the 
worm-wheel is arranged to rotate in the direction of arrow 4A, 
the thrust on the worm is in the direction of arrow B. This 
thrust acts on the pitch line of the worm, and the pitch line 
produced passes above the center of rotation of the worm-box; 
thus, the box is prevented from falling by the thrust of the 
worm. The greater the thrust on the worm, the greater also 
will be the tendency for the worm to be forced deeper into 
mesh with the wheel. If the direction of rotation is reversed, 
the thrust will be in the direction of arrow C, tending to 
throw the box downward, and the greater the thrust, the 
more effective the action when the support to the box is 
tripped. 

An instance somewhat similar to the foregoing is that of a 
worm-box driven by spur-gearing, as is illustrated in Fig. 5. 
In this case, the box is hung on shaft A, which imparts mo- 
tion to the worm-shaft and worm by means of spur gears B. If 
shaft A rotates in the direction of arrow (C, the thrust of the 
spur gears on the box is in an upward direction, and this 
thrust will hold the box up when the support is tripped, thus 
necessitating some auxiliary motion to push the box out of 


Fig. 5. Worm-box with 
Spur Gear Drive 


Fig. 6. Twin-screw Drive in which the 
Thrusts are Balanced 


gear. If the direction of rotation of the shaft A is reversed, 
the thrust tends to throw the box downward, and the mech- 
anism has now all the elements of an effective automatic trip. 

It is very often necessary to be aple to trip the worm while 
feeding in either direction. In this case it is advisable, if 
possible, to mount the reversing mechanism in the worm-box, 
as shown in Fig. 4. As the rotation of shaft A is in the direc- 
tion of the arrow, the driving pressure thus always tends to 
throw the worm-box downward. 

The consideration of the automatic balancing of thrusts has 
led to the design of a planer drive, as outlined in Fig. 7. This 
arrangement has been used by the writer for some time. The 
drive, as shown, illustrates a large planer table driven by a 
double rack. It is generally known that with this style of 
drive, under ordinary conditions, it is practically impossible 
to equally distribute the drive between the two racks. This, 
however, is automatically accomplished with the drive ar- 
ranged as shown. 

The racks A, of ordinary straight tooth type, are bolted to 
the table; bull wheels B mesh with the racks and ride loosely 
upon a large stationary shaft fixed in the bed. In mesh with 
the bull wheels are separate rack pinions C, riding loosely on 
a long stationary shaft D, carried in brackets bolted to the 
under side of the bed. Keyed to these rack pinions are two 
separate helical gears ZH, with teeth cut at opposite angles. In 
mesh with these two wheels is a solid double helical pinion F 
keyed to the driving shaft G, but free to move endwise along 
the shaft. The shaft G is driven by the usual gearing, with 
which we are not concerned. When shaft G@ is rotated, the 
double helical pinion F' drives the helical gears H, which, in 
turn, drive the rack pinions and the racks. ‘The pinion fF, 
due to its being of a double helical form, will continually be 
in a state of either compression or tension; thus, if at one 
instant the driving pressure on one rack became greater than 
on the other, the difference of pressure would immediately be 
transmitted to the pinion F, causing that pinion to move end- 
wise, and to again equalize the pressures on the two racks. 
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Whereas, in the usual double rack drive, great care is neces- 
sary in mounting the gears on their respective shafts in order 
to try to obtain an even drive, this trouble is entirely elim- 
inated and a perfect self-contained automatically balanced 
drive is obtained with the arrangement above described. It 
will also be seen that whereas the end thrust on the pinion, 
whether compressive or tensile, is all self-contained, the re- 
sulting thrusts on the single helical gears are taken on ball 
washers mounted between the pinions C and tae brackets car- 
rying the shaft D. 

The same principle might be employed in the driving of a 
twin-screw planer, or, in fact, in any machine which is driven 
by two members, one member always receiving the thrust set 
up by the other. The application of this drive to a twin- 
screw planer is shown in Fig. 8. A short article bearing 
somewhat upon this subject appeared in MAcuHINERY, August, 
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Fig. 7. Improved Form of Double Rack Planer Drive 


1911, engineering edition, on page 943: “Points in the Design 
of a Power Elevating Cross-rail.’ While nothing whatever can 
be urged against the principle advocated in the raising and 
lowering of the cross-rail by means of which the thrusts are 
regularly balanced, using right- and left-hand screws, the con- 
struction, however, due to the possibility of automatic balanc- 
ing, could be considerably improved in that the coupling for 
maintaining alignment could be eliminated. 

After the alignment of the cross-rail has been obtained, the 
shaft carrying the worms can be rotated and moved endwise 
until the worms bear equally on both wheels, this position of 
the shaft then being fixed by means of a collar on each side 
of the central bracket, care being taken to have sufficient 
clearance between the worms and their brackets, as shown in 
the drawing. This construction, however, might fail to appeal 
to those who place little reliance upon a long shaft of small 
diameter under compression—among whom may be numbered 


Fig. 8. Twin-screw Planer with Drive having Thrusts Equalized 


the writer—although he is well aware that the shaft could be 
arranged to be in compression when lowering the slide. 

This principle could be, and is, in fact, used advantageously 
under such conditions as shown in Fig. 6, in which the worms 
are solid with a tube that is free to move endwise along the 
driving shaft. This principle is the subject of several patents, 
but a little consideration will reveal the fact that this ar- 
rangement is by no means perfect. Similar examples could be 
cited and others will occur to all who are connected with 
machine designing, but enough has been said to illustrate 
the advisability of a little more consideration of a subject 
which is sometimes the sole basis of a satisfactory mechanism. 


* * * 
Saving a dollar in wages or in factory costs, and losing 


two in efficiency, is really not a money-making proposition, 
although lots of people seem to think it is. 
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THE PHOROGRAPH—A REJOINDER TO A 
CRITICISM 


By FREDERICK H. MOODY* 


In the criticism appearing in the February number, relative 
to the writer’s article “The Phorograph,’ published last 
October, Mr. Sullivan is evidently laboring under a misappre- 
hension of the possibilities of the phorograph system. of analyz- 
ing mechanisms. Those who have used it are certain that if 
it had been given a fair trial on the drawing board, in com- 
parison with the “instantaneous center” method, the criticisms 
offered would never have been made. The opinion of several 
users of the system is that there is no comparison in the 
simplification of the analytical work resulting from it. 

In the original article, mention was made that the phoro- 
graph formed part of the instruction in the mechanical engi- 
neering course at the University of Toronto. In the early 
stages, the instantaneous center method is still employed, for 
it seems as if that method could not be improved upon from 
an instructional standpoint, as all the principles are presented 
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Quick-return Motion as analyzed by the Phorograph 


in such a clear and logical manner that the relative move- 
ments of the parts are more readily understood by the student. 
However, this method has decided limitations in practice. For 
example, consider the difficulties of solving a problem by the 
instantaneous center method for a link attached at its ends to 
nearly parallel links; the instantaneous centers would be away 
off the board somewhere in space, making such a solution 
impracticable. It also requires a great deal more line drawing 
than the phorograph method. In the latter method, the area 
over which the operations are carried, so to speak, is kept 
within smaller compass. In consequence, while the funda- 
mentals are taught by the instantaneous center method, that 
method is superseded by the phorograph in the later stages of 
the course. 

Consider next some of the specific criticisms. The statement 
is made in the criticism that “the results are all correct except 
that in the quick-return motion illustrated, the velocity of the 
oscillating arm is represented by the line c,d,-c,e,, and it still 
remains to solve for the velocity of the ram in order to com- 

* Address: 70 Bond St., Toronto, Canada. 
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plete the solution.” To call this an omission rather than an 
error would have been moretothe point. As the writer’s article 
was merely explanatory of the phorograph, rather than an effort 
to thoroughly analyze specific mechanisms, it was not deemed 
necessary to carry the solution to a conclusion. The accom- 
panying illustration shows the same mechanism with the addi- 
tion of the ram f, joined to its connecting link at ef. Points 
ce and c,e, have the same motion. As a point in link e, the 
image e,f, of the point ef, must be somewhere along a line 
through c,e, parallel to e. Likewise, as a point in ram f, which 
has a horizontal motion, the image must be in d produced, as 
only such points have a horizontal motion. Hence, the image 
is at the intersection of these two lines at the point e,f, The 
ram velocity at that particular instant is thus the length 
c,d,-é,f;, With regard to the original statement calling the 
quick-return mechanism a Whitworth, the writer stands cor- 
rected. 

Exception is taken by the critic to the statement that the 
image found by the solution outlined, is not on the constantly- 
revolving link itself, i. e., in the simple four-link mechanism, 
the point b,c, is not on a. Near the bottom of the second col- 
umn of the original article, there is the following statement: 
“The link a is considered as a large member of sufficient size 
to include the images in all positions.” The line shown repre- 
senting the link a is only a skeleton line connecting centers, 
the actual link comparing as regards size to the disk-crank 
commonly found on large stationary engines. This, of course 
is only a constructional assumption. The scaling methods sug- 
gested by Mr. Sullivan are good, representing natural develop- 
ments in any method of graphical solution. 

The line of reasoning outlined by the critic in his second to 
last paragraph, and in the first sentence of the last paragraph, 
emphasizes his unfamiliarity with the subject he is criticiz- 
ing. The conditions mentioned, while from a casual inspection 
presenting much the same appearance, are fundamentally dif- 
ferent, and require an intelligent knowledge of the application 
of the phorograph to obtain the correct solution, for it will 
be noticed in the first instanced case that the block is sliding 
on the stationary link on which all points are the same, while 
in the second case, the block is sliding on a movable link on 
which all points have different relative motions. If the solu- 
tion originally outlined be carefully analyzed, it will be found 
to be perfectly correct and logical, embodying in a simple 
manner the phorograph principle. 

Near the end of the criticism, there is this statement: ‘In 
Fig. 4 of Mr. Moody’s article, it will be found difficult to 
project b,c,-c,d, to a tangent from ce accurately.” If the original 
article be correctly read, it will be found that no such move 
is attempted. The construction that was outlined may be seen 
by referring to the accompanying illustration, which in this 
particular is the same as the one referred to. Quoting from 
the original article: ‘‘The distance between b,c, and c,d, corre- 
sponds to the distance between bc and cd; so in 
order to obtain the full image of the link c, we must 
join cd and b,c,, producing this line to meet a tangent from the 
point ce. From this point of intersection, drop a perpendicular 
to cut a line through c,d, and b,c, produced, in the point c,eé,. 
The line between c,d, and c,e, is the image ec, of the link ec, 
obtained by simple proportion, this method of obtaining it be- 
ing simply a constructional means of so doing.” The tangent 
at ce is at right-angles to c—a simple construction. No diffi- 
culty should be experienced through graphical errors in the 
other points, as the locating points are all a good distance 
apart, minimizing the possibility of error. 

In conclusion, the writer wishes again to emphasize the fact 
that if the phorograph be first properly understood, its appli- 
eation will lead to simplification in the solution of problems 
commonly solved by the method of instantaneous centers. 


* * * 


A small tube and bulb containing mercury and so arranged 
that the rise of the mercury due to its temperature closes 
an electric circuit and rings a bell, may be effectively used 
as an alarm for hot bearings. The apparatus is attached 
directly to the bearing, and when several bearings are con- 
nected, an ordinary electric bell indicator can be used to show 
which bearing is hot. 
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DATA ON ROPE-DRIVING: 


In a paper read by Mr. R. E. Hart before the Association of 
Engineers-in-Charge (England), the author stated in a con- 
cise manner the main requirements for a successful rope-drive. 
The main features of an ideal rope-drive are that the diameter 
of the pulleys shall not be less than thirty times the diameter 
of the rope used, and the driving and driven pulleys shall, if 
possible, be of equal diameter; but where this cannot be 
arranged, their ratios should not be greater than 5 to 1. The 
distance between the pulley faces should, if possible, be not 
less than 25 feet, and the drive should be horizontal, with 
the slack side of the rope on the top. The speed may be from 
2000 feet to 4000 feet per minute. If the speed is too low the 
ropes are apt to slip, and if too high the action of centrifugal 
force affects the efficiency. There should be a distance of 
from 4 feet to 6 feet clearance under the ropes, and the ropes 
must, of course, not rub on anything. An allowance of 2 or 
3 inches clearance between the bearing foundations and the 
sides of the pulleys must be made so as to leave room for 
the ropes to be put onto the pulley. The pulleys must also 
be accurately in line, well balanced, and the grooves exactly 
alike. All gears between the prime mover and the rope-drive 
should, if possible, be avoided; the ropes should be kept dry, 
properly lubricated, and not too tight. They should all be 
put on at one time, and the full load should be applied to 
them as soon as possible after they are in place. Carrier pul- 
leys, rollers, and angular drives should be avoided as much 
as possible. Regarding the two types of rope generally used— 
namely, three-strand and four-strand—the former can be made 
more pliable than the latter, and it is also stronger; but these 
advantages are more than counterbalanced in the four-strand 


‘rope, because, compared with the three-strand, it stretches very 


much less, and it has a larger surface in contact with the 
pulley grooves; it is also capable of a stronger splice. A 
well-made four-strand rope is, moreover, nearly as strong as 
a three-strand, but it requires more skill to splice it. The 
general opinion now is that cotton is the best material to 
use for driving-ropes, and Egyptian cotton, though a little 
more expensive than American, is generally preferred. 
* * * 


A CURE FOR NOISY GEARING 


A little kink for eliminating the noise of gearing is given in 
the Practical Engineer (London). Trouble was experienced 
from the excessive noise made by the gearing of a crane placed 
in such a position that the noise was highly objectionable. 
Several methods were tried to eliminate it. Grease and oils 
of all kinds were used with but temporary success. Finally 
the following method was tried: The annular space between 
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A Method for Eliminating the Noise in Crane Gearing 


the hub and the rim was packed with wood. This wood butted 
tightly up against felt pads as shown in the engraving. The 
pieces of wood were secured to each other by ordinary wood 
screws, care being taken not to have the heads project. Good 
hardwood should be used, and rubber might be used to advan- 
tage instead of felt, except for exposed outdoor work. This 
method eliminated the objectionable noise from the gearing. 
* * * 


In a report by the secretary of the French Aero Club, relat- 
ing to aviation in France during 1911, the following figures 
indicating the development of aeronautics are given. In that 
country alone 13,000 flights were made across country, and in 
total 1,625,000 miles was covered; the total time that aero- 
planes remained in the air was 30,000 hours. The English 
Channel has been crossed thirty-seven times. The accident 
record has decreased, and during the year 62,500 miles was 
flown for every fatal accident. 


700 
INDUSTRIAL EFFICIENCY* 


The word “efficiency” has been used somewhat to excess for 
some time past. A great many people are writing and talk- 
ing of efficiency who do not seem to have a clear conception of 
what that word means. It is the special business of the engi- 
neer to study efficiency, but the fact that a man styles himself 
an “efficiency engineer” is not necessarily a recommenda- 
tion. Recently a man prominent in the industrial field stated 
that it seemed as if everyone who had failed at everything 
else was advertising himself as an efficiency engineer. Now, 
it is possible to be entirely in sympathy with bona fide efforts 
to increase efficiency without being in sympathy with all this 
talk about efficiency by people who do not know what the 
engineer means by this word. A society has recently been 
formed for the promotion of national efficiency which has 
spent some time trying to find a definition of the word effi- 
ciency. This being the case, there is apt to be a great deal of 
misunderstanding on this subject. 

What we want to do is not necessarily to change our meth- 
ods of work, but to do our work thoroughly, and this cannot 
be done by merely talking. The author’s work has sometimes 
been criticised because it is said to have been done too thor- 
oughly—he goes too much into detail, etc. However, any work 
which has anything to do with engineering must be done 
thoroughly. 


Possibilities for Greater Industrial Efficiency 


With regard to industrial efficiency, it does not seem to be 
necessary to present a great many ideas, but it is necessary 
that the fundamental ideas and causes be clear. Some time 
ago, the financiers of this country thought that they had solved 
the industrial problem by the great economies made possible 
by consolidation into huge combinations. Large trusts were 
formed, and it was believed that by eliminating competition 
it would be possible to manufacture and sell a great deal 
cheaper than had been possible in the past. These expecta- 
tions, however, do not seem to have materialized, because the 
continually increasing cost of living in this country seems to 
indicate that we need something more than able financiering 
to round out our theory of industrial economy. This has beena 
growing conviction on the part of students of our economic 
conditions for several years, but the most critical were not 
prepared for the admission, before the Interstate Commerce 
Commission, in November, 1910, by some of the most noted 
railroad financiers of the country, apparently seconded by Mr. 
Morgan himself, that they had done everything possible to 
reduce the expense of operating railroads, and that from now 
on the public must accustom itself to increasing freight rates. 
These financiers thus admitted that in the branch of industry 
in which the financial man is, perhaps, more nearly supreme 
than in any other, and in which competition has been prac- 
tically. eliminated, rising costs forced them to ask the public 
to bear a portion of their burden. 

The student of economics asks if there is not something 
lacking in our system of industrial economy that makes such 
requests necessary, or even possible. If it is a fact that in 
any branch of industry every possible economy has been 
effected, and that in the future costs will be higher, we are 
confronted with a very serious condition, the far-reaching 
effect of which it is hard to foresee. It has been our boast 
in the past that with our labor-saving machinery and our im- 
proved methods, we had so reduced costs as to make the 
luxuries of today the necessities of tomorrow. If, in any 
branch of industry, we are forced to acknowledge that costs 
will in the future be higher, are we not pointing to the time 
when these necessities will again be luxuries? 

The statement, which happily few believe to be a fact, that 
in any industry the minimum cost has been reached, and that 
hereafter costs must be higher, is such a serious one, and 
fraught with such serious consequences to our industries at 
large, that many of us feel like asking the great financiers who 
are backing this statement to speak for themselves only, for 
there are many engineers who not only do not agree with 
them, but who believe there are means of increasing efficiencies 
and reducing costs that the financier has as yet no conception 


* Abstract of an address by Mr. H. L. Gantt before the American 
Society of Swedish Engineers, Brooklyn, N. Y., March 23, 1912. 
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of. These methods have been applied in isolated cases, and 
to a greater or less degree to a great variety of industries, and 
they have produced a better and a cheaper product; and the 
workers are better paid and better satisfied. 

In making this statement, it is not intended to disparage the 
work of the financier, but to remind him that the civilization 
of to-day has not been built up solely by his efforts. In this 
process, the engineer and his able assistant, the skilled me- 
chanic, have been even more integral factors than the finan- 
cier, and until they hold up their hands and say the end is 
reached, that modern combination of engineer and mechanic, 
the mechanical engineer, respectfully asks that they withhold 
their cry of despair, and allow him to present what Mr. 
Brandeis calls his ‘Gospel of Hope.” 


Present Tendencies in the Development of Industries 


Until within a few years, all mechanical knowledge was 
empirical. It had been gathered by cut-and-try methods 
through centuries, and was handed down with no written 
record. Yet, it is wonderful what great progress had been 
made. The master workman of a century ago was justly 
proud of his work and of the apprentices that went forth 
from his shop. With the perfection of the steam engine, which 
is the foundation on which our civilization is built, and which 
was the invention of a mechanic whose work has had a greater 
influence on the world than that of all the financiers that 
ever lived—with the perfection of the steam engine, the master 
workman obtained cheap power, and was enabled to increase 
the size of his shop. The increase in size of the workman’s 
shop gradually developed the factory system of today, in which 
the foreman and workmen have no interest other than their 
daily wage, and where they are too often laid off without 
cause and without notice, to suit the plans of the owner. Is it 
surprising that, under these conditions, their interest in the 
training of apprentices should lag, and that the foremen and 
workmen should take but little trouble to train men who will 
shortly become their competitors? 


The Use of Records 


But this is not all. The owner too often puts all responsi- 
bility for the promotion of efficiency upon his superintendent 
and foremen, yet limits them in the wages they are allowed 
to pay, or the records they are allowed to keep. The records, 
as a rule, are just sufficient for him to make criticisms by, 
but not enough detailed to enable the foreman or superintend- 
ent to know where the inefficiencies are, or which of his 
men are most valuable to him. In one concern a man who 
had complete charge of all the cost records frankly avowed 
that he was not keeping these records for the benefit of the 
superintendent; he was simply keeping them so that he would 
know what was being done; he did not care anything about 
the superintendent. In other words, he was there to criticise, - 
not to help. He had a lot of clerks to help him do the work. 
Now, he did not say so, but this is what was in his mind: 
Those records were to keep somebody from stealing something. 
In fact, there are too many records to keep somebody from 
stealing something, and not enough to help the man who has 
to do the work to do it right. The difficulty of keeping people 
from stealing things is not great; we do not have any difficulty 
in that. The records of cost and material should be kept to 
enable people to do the work right. 

Having no individual record of his men, the financial head 
too often orders that all men of a certain class shall be paid 
the same wage, and for a long time it has been extremely 
difficult for the capable man to rise much above his fellows, 
no matter how much more, or better, work he did. What has 
been the result? The capable man, failing to rise above his 
class, has devoted his energy to raising his class, and by means 
of his union has forced his employer to raise the class wage, | 
regardless of the work that was done. But let us not blame 
the financier or the owner too much for that. When he allowed 
his foreman or, perhaps, his superintendent to raise wages, he 
found that very often the brother-in-law, or the nephew, or 
somebody like that, got the high wages and the efficient man 
did not, and that has happened too often. When he found 
that out he said, “Well, we will pay machinists all the same 
wage.” But when he made that statement, he put the strong- 
est possible weapon into the hands of the men who wanted a 
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union. They then said, “If we cannot get increased wages for 
the efficient man individually, we will get higher wages for 
our whole class,” and they then banded together to get the 
union wages, and you cannot blame them. 

The employer now complains bitterly; but has he not com- 
bined with his fellow to get all he could for what he had to 
sell? Are the workmen not playing the same game he has 
played, and playing it better? By forcing the capable man to 
remain in his class, the employer has held back the indi- 
vidual, but greatly strengthened the class, until today the 
employer with his combination on one side, and the workman 
with his union on the other, stand facing each other as two 
great armies, each trying to get the better of each other, by 
manoeuvering, if possible, buc by fighting, if necessary. With- 
out considering who is to blame for this condition, let us ask if 
there is any remedy. 


The Causes of Industrial Unrest 


While arbitration has certainly averted strikes, it has not 
settled anything, or diminished the desire of either party to 
oppose the other, and can only be considered as a temporary 
expedient. Collective bargaining has certainly increased 
the wages of the workman, but cannot alone offer a final 
solution of the labor problem, for wages cannot be in- 
creased indefinitely. The railroad presidents claim that the 
increase of wages obtained by this means necessitates increased 
freight rates, which, if granted, must necessarily, in a meas- 
ure at least, increase the cost of living. Thus, neither arbi- 
tration nor collective bargaining, on which we have placed 
so much confidence in the past, gives promise of any per- 
manent solution of our difficulties, and the time seems rapidly 
approaching when the friction of conflicting interests will seri- 
ously hamper our further development. We, therefore, natur- 
ally, ask why these interests conflict. The answer is plain; 
neither party has been willing to consider the interest of the 
other. The employer has too often insisted on paying the 
lowest wage, regardless of the service rendered, while the 
employe, through his union, has demanded the highest wage, 
regardless of what he gave in return. 

I heard something in the last two or three days that quite 
astonished me. I have heard the same thing from three or 
four persons, but the last time I heard it from a rather un- 
expected source. I have heard a number of men make the 
statement recently that the financier—the capitalist—was get- 
ting too large’ a percentage of the earnings of the increase 
in wealth. A man told me that a millionaire friend of his 
in Wall Street had made that statement to him. Now, there 
is not. any question that within the last fifteen years there 
has been a much greater percentage of the increased wealth 
harvested by those who already had wealth. The worker, the 
engineer, the producer, did not get the same proportion of 
it that he had gotten previously, and that is one of our 
troubles today. The very serious unrest in this country, Eng- 
land and the countries of Europe, is due to the fact that the 
workmen have made up their minds that they are going to get 
a larger percentage. Now, we have got to face that condition 
and find out what is the proper thing to do, and try to do it 
as soon as we can, and prevent what seems to be the impend- 
ing conflict, which is due to the fact that both employer and 
employe have disregarded the great principle of equity, which 
is the foundation of all harmony. 

In the commercial world it has long been recognized that 
transactions which do most to promote prosperity are those 
which are beneficial alike to buyer and seller. Does not the 
same law hold good in the industrial world in the purchase 
_ of labor? With the operation of such a law, the interests 
of the employer and employe become identical, and we have 
_ laid the foundation for their harmonious cooperation. Hav- 
ing done this, we are ready for the next step, namely, the pro- 
motion of efficiency in the utilization of human effort. The 
progress so far.made in this direction has in many cases been 
in spite of a lack of equity in the relations between the em- 
ployers and employes. Consider how much faster progress 
could be made if all men were assured of an equitable return 
for their efforts. 

As a matter of fact, real efficiency is impossible -without 
equity, for no man will continue to put forth his best efforts 
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without a proper reward. The idea of doing work efficiently 
is comparatively new to people in general. It is only within 
very modern times that the best educated people have given 
any thought at all to the subject of physical work. The only 
serious subject requiring manual skill that was considered 
worthy of their attention was that of fighting, or war. Asa 
matter of fact, it was Sir Henry Bessemer’s search for a 
stronger metal with which to make field guns that gave us 
Bessemer steel. Until within a few generations, it has been 
very much more important to defend the wealth you had than 
to acquire more than sufficed for your daily needs. Hence the 
importance of defence. The time has come, however, when 
a man no longer has to defend his property with his skill or 
life, and can devote his energies to acquiring a surplus for 
himself and family. The great majority of men are ambitious 
to secure such a surplus, and are willing to work efficiently 
and industriously if they can be assured of an equitable com- 
pensation. The precise method of compensation is compara- 
tively immaterial, provided efficiency is rewarded and not 
penalized, as is too often the case. 

What has become of the ingenious Yankee, of whom we 
heard so much forty years ago? Are Yankees less ingenious 
today? Not at all; but our factory system of today too often 
fails to reward either ingenuity or efficiency, and these men 
have turned their attention to getting their advancement 
through their labor union. How much better it would be for 
the community at large if these men could devote their labors 
to the promotion of efficiency, and thus get their reward. A 
system of industrial economy based on industrial warfare is 
so evidently wrong that few will undertake to defend it, for 
it necessarily groups employers and employes into two hostile 
camps. Under such conditions, cooperation within each class 
is to be expected, and the combination of employers on the 
one hand and the formation of labor unions on the other are 
the only natural results. 

Now, it seems that these segregations of interest which are 
practically mutual in their nature, are the cause of a great deal 
of our industrial difficulties. It is not out of place to dwell 
so long on the industrial unrest, because the great problem 
before us today, industrially, is the very problem outlined in 
the foregoing paragraphs. It is necessary to utilize the human 
efficiency in such a way that all the reward of the increased 
efficiency does not go to one class. The man who works wants 
his share, and it is, therefore, necessary to devise ways and 
means to give him a larger proportion of the results of his 
labor. Any scheme for the utilization of the energies of the 
community for the benefit of one class of people only, would 
develop an oligarchy which would ultimately be overturned 
by a revolution. England presents an example of the condi- 
tions that follow improper economic relations. It is felt in 
England that even though the coal strike be settled, they have 
not passed their worst danger. There is an industrial unrest 
there of which the coal strike is merely a symptom, and the 
whole country is stirred up a great deal more than is indicated 
by that strike. 

: The Task Idea 


In trying to find a means for uniting the interests of the 
employer and employe, the task idea was developed; that is, 
the idea of putting before each workman a certain task to be 
performed in a given time, assuring him his regular wages 
if he could not perform the given task, and promising him a 
suitable reward in case he was able to perform the given 
task in the given time.* One of the important points relative 
to this method, frequently called “scientific management,” is 
that the reward or bonus must be great enough so that the 
workman will feel that he is fully compensated for the extra 
exertion required to do the task. The bonus is usually from 
20 to 50 per cent of the regular day rate. Task work does 
not necessarily mean more severe work, but it means more con- 
tinuous work, but at the same time, work under more favorable 
conditions. : 

Another important point that should always be noted is that 
having set a task, the responsibility for its performance does 


*The subject of task work and the methods employed were dealt 
with in the December, 1911, number of MACHIN»RY, in an abstract of 
a paper entitled, “Task Work—The Basis of Proper Management read 
by Mr. H. L. Gantt before the National Machine Tool Builders’ Asso- 
ciation. 3 
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not rest upon the workman alone. Every case of lost bonus 
must be investigated by the management, and the reason deter- 
mined. It seems very difficult to get people to grasp that idea 
and to go to that trouble. If a man does not make the bonus, 
they seem perfectly willing and content to let him lose it and 
pay little attention to him, but this is a great mistake and 
tends to discredit the system. The man is discouraged—it 
may not have been his fault; the machinery may have been 
out of order or the appliances he has been working with may 
have been unsuitable; the material may have been inferior 
in quality. All these reasons may have prevented him from 
performing his task. Frequently imperfections and defects in 
material bought have been found simply by investigating why 
the workman has been unable to perform his task; yet, that 
material may have passed inspection, but the imperfections 
have been such that they could not be located in that manner, 
although they would show up when the workman got ready 
to perform his work. 

If, again, when some workman is unable to accomplish his 
task, a capable man, in whom he has confidence, tries to find 
out what the reason is, he will feel satisfied and try to earn 
his bonus the next day. Therefore, in the task system, next 
to the subject of the proper task comes the necessity of investi- 
gating every case of lost bonus and of determining the reason. 
If a proper scheme of management is devised, by which all 
the available knowledge is used to plan the work, and if the 
.tasks are set in accordance, and the workman liberally com- 
pensated for the performance of the task, there is no question 
but that marked economy can be produced by this new method 


of management. 
* * * 


SIMPLE METHOD OF INTERLOCKING 
MILLING CUTTERS 


The accompanying illustration shows a simple method for 
interlocking milling cutters. As indicated, the method con- 
sists simply in milling or planing off the ends of the two 
halves of the cutter at an angle, and providing recesses in 
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lar faces are not in- 
tended to bear tightly 
against each other, 
and, hence, do not 
need to be absolutely 
true, but the bearing 
is on a washer placed 
in the recess men- 
tioned, as it is much 
easier to provide true 
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“Interlocking’’ Milling Cutters 

bearing surfaces in that manner. 

The method was originated by the firm of J. A. Kiihn of 
Frankfort a. M, Germany, and was recently described in the 
Zeitschrift fiir Werkzeugmaschinen und Werkzeuge. It 
seems that this method has certain advantages over the ordi- 
nary interlocking methods on account of its simplicity. It 
may not be exactly right to call the method an interlocking 
one, as it is rather a case of “overlapping” milling cutters. 
The object in view, however, with both the interlocking method 
generally used in this country and the method shown in the 
accompanying illustration, is the same. 


* * #* 


According to Power, Sir Hiram Maxim recently made a 
statement regarding the superiority of American workmen. 
It was his experience that in Hngland, for example, while 
there are plenty of men to be hired at a salary of about 30 
shillings ($7.50) per week, it was difficult to find a man at 
£5 ($25) a week for a position requiring care and intelligence. 
In Canada and in the United States he believed a positively 
different state of affairs to exist. In 1877 to 1880 he had 
charge of an electrical works in which a considerable number 
of young men were employed, and today nearly every one 
of them is in a high position. Young American mechanics 
are found studying algebra and geometry, while in England 
the penny novel takes the place of scientific books. 
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A SMALL MACHINE VISE 


By CHESTER L. LUCAS* 


Fig. 1 shows a small vise or clamping fixture which has 
proved valuable for holding miscellaneous pieces in the tool- 
room, as pins, screws, or small flat blocks, upon which some 
slight machining operation such as drilling or milling must 
be performed. This vise is made from a Starrett toolmaker’s 
clamp and consists essentially of a jaw A which is held to the 
inside face of the end of the clamp by a fillister-head screw B. 
The other jaw OC is a counterpart of the first, and, in making, 
the two are clamped together and holes drilled for the two 
dowel pins D which are more clearly shown in the line en- 
graving, Fig. 2. These dowel pins are made a driving fit in 


Fig. 1. Small Machine Vise, made by adding Jaws to a Toolmaker’s Clamp 


the holes in the movable jaw of the vise and a sliding fit in 
the holes in the stationary jaw. Small spiral springs placed 
behind these pins insure that the jaws will open when the 
pressure on the movable jaw is released. Two vertical V- 
grooves are cut in the centers of the jaws so that round or 
square pieces may be rigidly held in an upright position. By 
cutting a socket in the back side of jaw C, to receive the 
clamping screw, the flat tip shown on the screw may be dis- 
pensed with, but it works very satisfactorily as shown. The ob- 
ject of using the two dowel pins, which, by the way, is the im- 
portant feature of the fixture, is to provide a means for hold- 
ing work perfectly true, the tendency otherwise being for the 
inner jaw to lift the work when pressure is applied behind the 


Fig. 2. Details of Jaws 


jaw. With this method of guiding the jaws, no trouble is en- 
countered from this source. For holding the clamp and jaws 
on the table of the milling machine, two holes may be drilled 
through the center of the bottom part of the clamp. These 
holes are countersunk from the top, and flat-head screws may 
be passed through and into T-nuts or blocks in the T-slot of 
the milling machine table. When the clamp is wanted for 
regular work, the fillister-head screw B and the jaws are 
removed. 
* * * 

The Supreme Court of the United States will not reopen the 
Dick mimeograph constructive patent infringement case, and 
the decision of March 11 stands, affirming the right of the 
makers of a patented machine to prescribe what supplies shall 
be used with it. The gravity of the situation is generally 
recognized and Congress should immediately pass such legis- 
lation as is required to relieve an intolerable condition. Legis- 
lation is also required that will give inventors better protec- 
tion and prevent the buying up and shelving of patents by cor- 
porations seeking to monopolize any line of pooner and 
selling. 

* Ok * 

At the factory of the Wells Bros. Co., Greenfield, Mass., the 
300 employes who do not go home to their lunches are sup- 
plied by the firm with hot coffee, which is provided free of 
charge. 


* Associate Editor of MACHINERY. 
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UNUSUAL HOBBING OPERATION 


The shaft seen to the left in Fig: 1 is used in the construc- 
tion of the Amplex motor cars (built by the Simplex Motor 
Car Co.), for advancing the spark or varying the points of 
ignition in the engine cylinders. As the illustration shows, 
this shaft has four equally spaced spiral grooves which are 


Fig. 1. Spark-advance Shaft having Helical Grooves which are cut by 

Hobbing—Shaft assembled with Shifting Fork and Timer Gear 
¥% inch wide and \% inch deep. When the shaft is assembled 
as shown in the view to the right, it is connected with the 
shifting fork and timer gear, and the right-hand end is 
equipped with a clutch which is cou- 
pled to the armature of the magneto. 
The four spiral grooves for giving 
this spark advance shaft a rotary 
movement, are cut by hobbing in a 
Lees-Bradner hobbing machine. The 
operation is both novel and interest- 
ing and presents some new features 
in the design and application of a 
hob. . 

The Way the machine is arranged 
for this work is shown by the detail 
view, Fig. 2. The shaft is held at 
one end, by a draw-in collet inserted 
in the horizontal work-arbor, and the 
other end is supported by the regular 
tailstock center. The cutter-head 
containing the special hob is set at 
right angles to the axis of the 
work. This hob has four teeth, and the four helical 
grooves in the work are cut simultaneously. The four 
teeth are equally spaced and each tooth finishes its own 
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Fig. 2. Method of Hobbing Shaft in Lees-Bradner Hobbing Machine 


groove. The hob and shaft rotate in unison, there being ap- 
proximately one revolution of the cutter spindle for each revo- 
lution of the work spindle. In Fig. 2 is shown a shaft that 
has just been completed. 

The relative action of the work and hob, as well as the con- 
struction of the latter, are shown more Clearly in the diagram- 
matical view, Fig. 3. As previously intimated, the hob is set 
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in a perpendicular position, the four cutters and the axis 
of the work all being located in the same horizontal plane, 
as shown in the end view. The shaft to be splined rotates in 
the direction indicated by arrow w, and the hob, as shown by 
arrow h. In addition, the shaft has a longitudinal feeding 
movement to the left, and is geared to produce the angle of 
the helical groove that is required to be generated. The 
action of the hob and work is as follows: Cutter A cuts 
groove A, (see end view) and when the hob has rotated one- 
quarter revolution, thus bringing cutter B to the front, the 
work has also turned a corresponding amount (plus the rota- 
tion due to the geared movement), so that cutter B enters 
groove B, Another quarter turn brings cutter C into groove 
C, and in the same manner, tool D enters groove D, The 
geared movement previously referred to causes each cutter 
to follow a helical path on the work. When a cut is started 
at the end of the shaft, the gashes generated by the four 
cutters are at an angle owing to the rotation of the shaft, 
and in order to make the cutters follow the helical path thus 
started, as the work feeds longitudinally, it is necessary to 
have a correct movement; in other words, if a single gash 
were cut across the shaft, without the correct movement 
and with the cutter and work rotating uniformly, the angle of 
this gash would be zero, that is, the cut would be parallel] to 
the axis. 

It will be seen that the hob is, practically, a four-tooth fly- 
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Fig. 8. Diagram showing Work and Four-toothed Hob used for Cutting the Helical Grooves 


cutter and each groove is milled to the proper depth by a 
single tool. The four grooves are finished in one passage of 
the work and the time required for hobbing a shaft is seven 
minutes. The length of the shaft is 7% inches, the diameter, 
7% inch, and the material 0.020 carbon steel. The lead of the 
spiral is 11.568 inches and the spiral angle, 13 degrees a2 
minutes. Each groove generated by this hob is similar to a 


Fig. 4. The Component Parts of the Four-toothed Hob 


helical keyway in that the sides on a cross-section taken at 
right-angles to the axis of the shaft are practically parallel 
to a radial line passing through the center of the groove, The 
groove differs in this respect from a theoretically correct 
thread groove, the sides of which are square on the longi- 
tudinal section. 

The construction of the hob, as well as the form of the cut- 
ters, is shown in Fig. 4, which is a view of the hob before as- 
sembling. It consists of a body having a threaded hub over 
which is screwed the locking ring seen to the left. This ring 
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contains the tool slots which are ground to size and are accur- 
ately spaced equi-distant from each other, in order to secure 
uniform spacing of the spiral grooves on the shaft. It will 
be noted that these slots are offset so that the front or cutting 
face of each tool will be on a radial line. The cutters are 
made from high-speed steel and the cutter shanks are ground 
to fit the slots in the locking ring, so that they are inter- 
changeable. The cutting edge is parallel to the axis of the 
hob and the under side of each cutter has a rather large 
clearance angle in order to clear the lower side of the groove. 
When a hob becomes dull, it is sharpened by simply grinding 


the tops of the teeth. 
* * * 


CUTTING SPEEDS AND FEEDS FOR TWIST 
DRILLS 


The accompanying diagram originated by Messrs. E. G. 
Wrigley & Co., Ltd., of Birmingham, England, is published by 
the Practical Engineer (London). It gives speeds and feeds 
applicable to ordinary practice for high-speed and carbon steel 
twist drills, when drilling mild steel. As the values given 
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Diagram of Cutting Speeds and Feeds for Twist Drills 


are not experimental or test rates, but intended for everyday 
practice, they may, of course, be exceeded under favorable 
conditions. It is, however, generally desirable to keep the 
cutting speed comparatively low, so as to avoid overheating of 
the drill point, and consequent waste of power. 

* * * 


The Kempsmith Milling Machine Co., Milwaukee, Wis., 
caseharden the gears used in the feed boxes of the Kempsmith 
milling machine. The gears are packed in cast-iron boxes 
about 12 inches long, 8 inches wide and 6 inches deep with 
a German casehardening compound. The boxes are provided 
with a cast-iron cover having a groove for sealing. The 
groove is filled with clay when the cover is applied and the 
cover is held in place by two keys engaging lugs at the ends. 
When the boxes are placed in the furnace they are turned 
upside down, the purpose being to hold the covers more 
securely and prevent the gases from escaping. The covers 
are provided with four lugs or feet at the corners, on which 
the box rests, and in the reversed position the cover is not 
likely to work out of shape. The practice works well. 


MACHINERY 


May, 1912 


EMPLOYER'S LIABILITY AND WORKMEN'S 
COMPENSATION*t 


Under the common law and employers’ liability statutes, 
employers are held for the consequences of accidents to em- 
ployes, only provided the employer or his supervising agent 
is negligent; and not even in such case if the employe has 
been contributorily negligent or the injury has been due to 
the negligence of a fellow-servant or co-employe; or in case 
the hazard was of such a character that it belonged to the 
usual risks of the occupation which it is considered the em- 
ploye assumes by accepting the employment. These three 
defenses are known respectively as the “contributory negli- 
gence,” the “fellow-servant” and the “assumption of the risk” 
rules. . 


Purpose of Workmen’s Compensation Acts 


The purpose in workmen’s compensation acts is to cause the 
employe, or his dependents in event of his death, to receive 
compensation on a reasonable basis, without regard to fault. 
The Court of Appeals of New York held a law making the 
employer directly liable for such compensation to be unconsti- 
tutional as “taking property without due process of law,” 
that is, in this case without the employer having contracted 
to pay under such circumstances and without his having been 
guilty of a tort, that is, a wrong which would give the employe 
a right to recover. 

The method of avoiding the effects of this decision, by 
offering to employers an opportunity to come under a work- 
men’s compensation act voluntarily, it being made advan- 
tageous for them to do so, has taken several different forms, 
ae 

In New York the option was given to employers to whom 
the compensation act did not directly apply, to avail them- 
selves of its provisions by agreement with employes. There 
was no special inducement to do this, however, and the rates 
of premium to cover the risk under the compensation act were 
so much higher than rates charged by the same companies to 
cover the risk under the common law and the employers’ lia- 
bility act, that virtually no employers took advantage of the 
privilege. 

In several states—California, Illinois, Kansas, New Hamp- 
shire, and Wisconsin—compensation acts have’been passed of 
the usual type; that is, providing for payments of a definite 
percentage of the wages (usually with a minimum and a 
maximum for a certain number of weeks, and of a definite 
amount based upon the weeks in event of death) for all acci- 
dents occurring while at work, without regard to fault. Under 
these laws it was made optional with the employer either to 
come under the act or not to do so; but in case he did not do 
so, two of the usual defenses, viz.: the “fellow-servant” rule 
and the “assumption of the risk” rule were abrogated, and in 
most cases the “contributory negligence” applied only to reduc- 
ing the damages. In some of these states, viz., Illinois and 
Kansas, if the employes refuse to be under the compensation 
act, these defenses are available against him and his depend- 
ents. 

In three states, Massachusetts, Ohio, and Michigan, laws 
have been passed offering to employers the election to insure 
their employes so as to provide compensation to them and 
their dependents for the consequences of all accidents occur- 
ring while at work, without regard to fault. In these states, 
also, in case the employer does not so elect, the defenses of 
the “fellow-servant” and ‘assumption of the risk’ rules have 
been taken away, and also the defense of “contributory negli- 
gence,” except that in Ohio and Michigan it may be used to 
reduce the amount of the verdict. 


Respects in which Laws Differ 


In other respects, the laws in regard to insurance in these 
three states differ very considerably. Thus in Ohio the insur- 
ance must be in a state insurance fund, charging premiums 
fixed by a board, with the privilege of assessing for more; 


* Abstract of a paper read by Mr. Miles M. Dawson, attorney-at- 
law and consulting actuary, before the fourteenth annual convention 
Se ihe National Metal Trades Association, New York City, April 11, 
1912. 

+ For a list of articles*on industrial accidents and employers’ lia- 
bility, which have previously been published in MACHINERY, see the 
note accompanying the article published in the November, 1911, num- 
ber, entitled ‘‘The Prevention of Industriai Accidents.” 
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and, of course, with the privilege of taking into account previ- 
ous payments in fixing payments for future years. In Massa- 
chusetts, the insurance may either be in a mutual association 
of employers under state supervision or in any licensed mutual 
or stock insurance company. In Michigan the insurance may 
be in a state fund, in a licensed or stock insurance company, 
or by the employer himself satisfying the state board that by 
reason of his resources and the number of his employes, it 
will be safe to permit him to be the insurer. 

In New Jersey, the law provides for the compensation of 
all accidents occurring while at work without regard to fault, 
and applies to all employers unless by written notice to a 
given state officer they elect to remain under the common law 
and the employers’ liability act. If they do so elect, the ‘‘fel- 
low servant’ and “assumption of the risk” rules are abro- 
gated, “the contributory negligence” rule can only be used 
to reduce the verdict, and the burden of proving “contributory 
negligence” is put upon the employer instead of, as previously, 
the burden resting upon the employe to prove that he was 
not contributorily negligent. 

Under these different laws, elective in form, there have been 
very different results. Thus, as has been stated, exceedingly 
few employers accepted the provisions of the New York law. 

In New Jersey, on the contrary, since it took an act upon 
the part of the employers to keep from going under the law, a 
very large proportion of them have accepted its provisions; 
but some large employers have refused to do so, among others 
the Standard Oil Company, while some other employers have 
obtained more advantageous rates by refusing to do so. There 
is no provision under the New Jersey law for mutual insur- 
ance, Consequently, a number of New Jersey employers have 
joined together to organize a stock company in which to insure 
themselves, hoping thereby to get lower rates. 

In California, there is a good deal of complaint that the 
rates under the workmen’s compensation act are materially 
higher than under the common law and employers’ liability 
act, even with the defenses abrogated; and consequently many 
employers have not elected to come under the former. This 
complaint is also made in other states, notably Wisconsin, 
where, however, mutual companies are being organized under 
the encouragement of state authorities; and Ohio, where the 
stock insurance companies are making as strong a fight as 
possible to keep the business from going to the state insurance 
fund. The Michigan and Massachusetts acts have not yet 
taken effect. 

In the state of Washington a compulsory insurance act took 
effect on October 1, 1911, requiring all employers to whom the 
act applies to insure with the state insurance fund. For the 
purpose of the fund they are divided into a good many classes, 
each of which must pay its own claims. In consequence, a 
few classes already show a deficit, but most of them show a 
surplus. 
$500,000, the payments and reserves for sums payable here- 
after on account of claims already arising amount to about 
30 per cent, and expenses to about 15 per cent. The Wash- 
ington law differs from the other laws in one other respect, 
viz., that the amount payable in event of disability, viz., from 
$20 to $35 per month during disability, and to the widow for 
herself and children, from $20 to $35 per month, varies not 
according to the wages, but according to the number of 
dependents. 

In Montana, an act is in effect providing for certain rates of 
compensation to be paid to miners through the medium of com- 
pulsory insurance in a state fund, each employe, however, or 
the dependents of an employe killed by accident, having a 
right to elect, after the accident occurred, whether to accept 
this compensation or proceed under the common law or em- 
ployers’ liability law. 

In the state of Nevada, notwithstanding the decision of the 
Court of Appeals of New York, an act was passed, requiring, 
subject to reduction of amount in event of “contributory negli- 
gence,” all accidents occurring while at work which are not 
compensated under the common law or employers’ liability 
law, to be compensated to the amount during disability of 60 
per cent of the wages for a time until a maximum amount of 
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$3000 is paid, and in event of death, a minimum of $2000 
and a maximum of $3000. 


Recommendations of Commissions 


In addition to these plans, which have already gone into 
effect, bills have been introduced upon the recommendation of 
commissions, as follows: 

In Congress a bill has been introduced to do away with 
liability at common law and under the employers’ liability 
act, and to substitute a workmen’s compensation act, calling 
for compensation for all accidents occurring while at work, 
without regard to fault. This will apply to railways only. 

In Maryland a bill has been introduced by the commission 
which also seeks to repeal the common law, and employers’ 
liability act, and to hold employers directly liable for com- 
pensation for all accidents occurring while at work, without 
regard to fault. This bill also makes provision for trans- 
ferring the liability to mutual -or‘stock insurance companies, 
and provides that if this is not done, all employers with less 
than $150,000 resources over and above all liabilities, or em- 
ploying fewer than 1000 men, shall be required to insure in 


_a state insurance fund. Provision is made for the compulsory 


insurance feature to apply to all employers in case the portion 
of the law, holding the employer directly liable, should be 
declared unconstitutional. 

During the past year, the question of the constitutionality 
of some of these acts has been before the courts and decisions 
have been rendered as follows: In Massachusetts, the matter 
was submitted by the legislature before the act was passed, 
to the Supreme Judicial Court—which may be done in that 
state—and the proposed act was held to be constitutional. In 
Ohio the elective insurance act has been before the Supreme 
Court and has been held to be constitutional. In Washing- 
ton, the compulsory state insurance act has been before the 
Supreme Court and has been held constitutional. In Wiscon- 
sin, the elective workmen’s compensation act has been passed 
upon by the Supreme Court, and has also been held to be con- 
stitutional. In New Jersey, the lower court has passed upon 
the law and found it to be constitutional. 

In Montana, the state insurance act, applying to coal miners, 
was upbeld as constitutional in all respects but one, viz., that 
it was discriminatory, and in violation of the rights of employ- 
ers as depriving them of property without due process of law, 
in that, although an employer might have paid his premiums, 
his employes and their dependents might, at their own free 
will, sue him at common law and under the employers’ liability 
act, and hold him responsible so that he would not receive 
any benefit from the insurance for which he had paid. 

The benefits provided under these various acts vary as fol- 
lows: Temporary disability, from 50 per cent of the weekly 
earnings, with a $4 per week minimum, and $10 per week 
maximum in Massachusetts, to 66 2/3 per cent of the weekly 
wages in Ohio, with a $5 minimum and $12 maximum. Six of 
the states fixed the percentage at 50 per cent, one at 60 per 
cent, two at 65 per cent and one at 66 2/3 per cent. The term 
of payment varies from 300 weeks in New Hampshire and New 
Jersey to the entire period of disability in Illinois (where the 
amount payable after eight years, however, is reduced), Ohio 
and Washington. The maximum amounts of total disability 
compensation when named in the laws, range in the neighbor- 
hood of $3000, except where compensation is payable through- 
out the disability, when no such limit applies. 

In two states, New Jersey and Wisconsin, the employer, if 
under the workmen’s compensation act, has no other liability. 
In other states his additional liability ranges from “inten- 
tional violation of a safety law” in Illinois, or “serious or 
willful misconduct of employer or his superintendent” in 
Massachusetts, to liability in all cases where the “employer is 
liable for damages under other liability laws” in Nevada. The 
employe is excluded from right to benefit on account of willful 
misconduct only in California, Illinois; Kansas (where it is 
limited to certain acts of misconduct), Massachusetts, Ohio 
and Wisconsin. In New Hampshire, intoxication also ex-’ 
cludes, and in Nevada, wherever “contributory negligence” 
was solely responsible for the accident, that is, where it was 
wholly the fault of the employe injured. 

In one state, Washington, where there is compulsory state 
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insurance, compensation is payable from the first day. In 
California, Illinois and Ohio the first week is excluded and 
in Wisconsin also unless disability lasts longer than four 
weeks, in which case the first week is also included. In 
Kansas, Massachusetts, New Hampshire and New Jersey, the 
first two weeks are excluded and in Nevada the first 
ten days, unless the disability last longer, in which case 
apparently the first ten days are also paid for. In all the 
states excepting New Hampshire, where to recover under the 
act calls for an action in equity (not requiring a jury) instead 
of an action at law, and New Jersey, where the court is directed 
to decide the matter “in a summary manner,’ an accident 
board is set up or a provision is made for arbitrators to make 
an award before the matter can be taken to the courts. 

In the following states commissions have been appointed 
and are now at work upon bills to be introduced in the next 
legislatures, viz. Pennsylvania, Colcrado, North Dakota, Mis- 
souri, Iowa, West Virginia, Nebraska, Connecticut, Rhode 
Island and Delaware. It is said that the Missouri commission 
has abandoned the task, no appropriation having been made. 
In Texas the governor was asked to appoint a commission to 
report to the legislature at its then session, but no appoint- 
ment was made. 

In Canada, all the provinces have now adopted workmen’s 
compensation acts excepting New Brunswick and Ontario. 
In New Brunswick the employers’ liability act was much ex- 
tended in 1909 by modifying the defenses. The Canadian 
workmen’s compensation acts hold the employer directly liable. 
In Ontario, the Chief Justice of the High Court has been ap- 
pointed a sole commissioner to report a bill. The Canadian 
Association of Manufacturers and the representatives of work- 
men’s associations have been before the commission and have 
joined in recommending a system of compulsory mutual insur- 
ance, through funds covering all sickness as well as accident 
during the early weeks, to which both employers and employes 
would contribute, and a fund covering death and disabilities 
beyond the first few weeks, due to occupation accidents only, 
to which employers will alone contribute. The Commissioner 
has just handed in a preliminary report, expressing favor for 
this plan. 


European Laws Changed 


In Switzerland, where for more than ten years past em- 
ployers have been held directly liable for negligence, with the 
defenses abrogated, a compulsory insurance act has been 
passed, submitted to the people at a referendum and adopted 
by them. It provides for insurance against sickness as well 
as accident, covering the first few weeks, to which both em- 
ployers and employes contribute, and for insurance covering 
death or disability beyond the first few weeks, due to occupa- 
tion accident, to which employers only contribute. The state, 
however, makes contributions either directly or by meeting 
certain expenses in connection with each of these. 

In Great Britain, no change has been made in the workmen’s 
compensation act, which holds employers directly liable for 
the consequences of all accidents and some occupation diseases 
“arising out of and in the course of the employment;” but the 
principle of compulsory mutual insurance has been accepted 
with much favor, practically all the representatives in both 
houses of both the political parties voting for it, in the form 
of two laws, one requiring workmen to be insured against 
sickness and invalidity, and the other requiring them to be 
insured against unemployment. Toward these mutual insur- 
ances, the employers and employes both contribute, and the 
state also makes a contribution. 

The main lines of the German system are as follows: 

That accidents (during the early weeks of disability) should 
be compensated as well as all sickness, through sickness insur- 
ance societies to which employers and employes both con- 
tribute, and subject to their joint management. 

That disabilities beyond the first thirteen weeks and all 
deaths due to accident while at work should be compensated 
through mutual associations of employers, to which employers 
only contribute and which are managed by them. 

That as to both of these classes of associations, no more 
should be collected than is necessary to meet the requirements 
for the payments currently falling due, plus what is required 
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for expenses, and a moderate amount in addition for the pur- 
pose of establishing a reserve, not intended to take care of 
future payments on account of claims already approved, but 
only to be called upon in event of a great and widespread dis- 
turbance of industry, so that many employes would be out of 
work and the payrolls of the employers low, in which case, if 
there were no such provision, obviously the rate of assess- 
ment might be very high. 

The superiority of this system in economy of management, 
general efficiency, special efficiency in regard to prevention 
and the all-important respect of putting upon industry the 
smallest possible burden currently, was strongly supported 
both by representatives of employers and of employes, as well 
as by practically all who, from official or private viewpoint, 
have carefully investigated the matter. 

It is proper here to say that none of the insurance plans so 
far introduced in the United States are of the same character. 
Thus the plan adopted in Washington, while dividing the em- 
ployers into classes, leaves the management in the hands of a 
state commission. Moreover, the aim is to collect a sufficient 
amount to set up capitalized values for death claims and 
presumably, though not avowedly, also to hold sufficient re- 
serves for payments thereafter to be made upon other claims. 
Certainly there is no indication that an “assessment” system, 
calling for no more money than,is actually required for cur- 
rent payments, was in any sense intended. 

The same is also true of the state insurance plan in Ohio. 
The law there does not require in definite terms the setting 
up of capitalized values, but from the nature of the system 
adopted, this is strongly implied. In Massachusetts, a distinct 
provision is made in the law for setting up capitalized value 
reserves and charging the state insurance fund with its’ un- 
earned premium reserves, in the same general manner as 
would be applied to a private insurance company, whether 
mutual or stock. Under the state insurance laws of Mon- 
tana and Maryland relating to coal miners, no special provi- 
sion was made. 

All of these appear to look for the plan to go into full effect 
from the outset, that is, the full burden falling upon industry 
from the beginning. Under the German plan, on the contrary, 
the idea was that the cost would be small at the outset, be- 
cause only persons who were injured that year would be 
drawing money. It would be larger the second year, because 
then persons who were injured the first year and persons who 
were injured the second year would be drawing money, and in 
this way the cost would continue to increase for several years 
until an equilibrium was struck, which, if the risk remain pre- 
cisely the same from year to year, would not be until from 
25 to 50 years had passed. 

This condition might be—and in many cases has been— 
very greatly modified by the introduction of excellent preven- 
tion, offsetting this natural increase by reducing the number 
of claims. A good illustration .in steam railways, which 
started the first year at a cost of 0.39 per cent of the payroll, 
was 0.79 per cent the second year, 1.26 per cent the third 
year, and so on, reaching 1.80 per cent in the eighth year. 
This resulted in prevention so remarkable in character that 
there was an actual recession of the rate for several years, 
going down to as little as 1.26 per cent, notwithstanding that 
they were paying for persons who had been injured (and for 
the widows of those who had died) in every one of the twelve 
years previous. Since then, the rate has again increased, but 
for six or eight years past it has been about 1.80 per cent of 
the pay-roll—not higher than fifteen years before. 


* F * 


Calbraith P. Rodgers, the noted coast-to-coast aviator, was 
killed April 3 by a fall from his aeroplane, resulting from the 
attempt to perform a difficult spectacular evolution in the 
air over the beach at Los Angeles, Cal. Rodgers started for 
the Pacific Coast, September 17, 1911, from Sheepshead Bay, 
Long Island, and covered 3220 miles after many mishaps and 
accidents, but too late to win the $50,000 prize offered for 
the performance of the feat. Rodgers is the seventeenth 
victim of aviation this year, and the one-hundred and twenty- 
sixth since Lieut. Thomas EH. Selfridge, the first, was killed 
near Washington, D. C., September 17, 1908. 
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DIES FOR RAISED LETTER NAME PLATES* 


By CHESTER L. LUCAS}; 


Aside from the manufacture of the Sweetland chuck, for 
which the Hoggson & Pettis Mfg. Co., New Haven, Conn., is 
well-known, there is another line of work carried on in its 
factory that is of interest on account of the high degree of 
manual skill required to produce it. This work is the cutting 
of artistic steel stamps, a few impressions of which are shown 
in Fig. 1, and the making of dies for raised letter name plates, 
such as are shown in Fig. 3. 

While it is the purpose of this.article to treat especially of 
the methods used in the making of the name-plate dies, some 


Fig. x Impressions of Artistic Stamps 

of the stamp impressions shown are of considerable interest. 
It is difficult to illustrate such work to advantage. Of the 
impressions shown in Fig. 1, all of the script lettering is very 
difficult to cut in steel, for, of course, it must be cut “reverse,” 


still maintaining its style. Monograms like some of those 


Fig. 2. Making Steel Stamps 


shown present difficulties of their own, for the various lines 
must cross and re-cross without breaks or deflections from 
their true directions. The “Old English” style of lettering is 
also difficult to produce in steel, and when the letters of a 
stamp are minute, as well as of difficult shape, like the small 


1912, 
Letter 


*¥For articles on kindred subjects, see MACHINERY, April, 
“Brass Engraving by Machinery’; January, 1912, ‘Steel 
Stamping Dies’: and June, 1909, “Coin and Medal Dies.” 

+ Associate Editor of MACHINERY. 
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“Tannewitz” stamp near the center of Fig. 1, the troubles of 
the workman are not imaginary. The illustrations of the 
stamp impressions shown are considerably larger than the orig- 
inals. Fig. 2 shows a workman engaged in making one of 
these stamps. 

The name plates or brass labels, as they are sometimes 
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Fig. 3. Specimens of Raised Letter Name Plates and Labels 


called, are usually made of very thin brass or aluminum, ap- 
proximately 0.005 inch thick. They are used as name plates 
for light machinery, such as graphophones, sewing-machines 
etc., and for fire extinguishers, tanks, etc., to which they may 
be soldered. Still another use is in connection with the mold- 


Fig. 4. Using the Cutting Dividers 


ing of rubber articles such as hot water bottles, when it is 
desirable to have lettering appear on the finished surfaces. 
‘As in other classes of die-work, the tools used for embossing 
these name plates comprise two parts, viz.: the die and the 
“force.” In the majority of cases machine steel is employed 
for the dies, tool steel being used only for those dies which 
have a great deal of small detail or from which labels of 
thick material are to be made. If the die has been made from 
machine steel, the forcer, or force, as it is usually called, is 
made from soft white metal, but if the requirements of the 
work call for a hardened die, the force should be of brass or 
steel. Usually, however, machine steel dies and white metal 
forces is the combination employed. If the labels are to be 
used in mold-making, the reverse side of the plate must be 
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just as good as the front side, for the letters are formed on 
the rubber by means of its contact with the reverse side of the 
label. 


Making the Die 
The steel block from which the die is made is first faced 
off carefully and its surface coppered or blued, so that the lay- 
ing-out lines may be easily seen. 


Let us assume that we ara 


Fig. 5. The Face of a Name-plate Die. Fig. 6. A Double-bead Punch. 
Fig. 8. Three Types of Lining Tools. Fig. 9. 
Steps in Making a Punch 


to make a die for the design shown in Fig. 5. The reason for 
selecting this particular design is that it involves a number 
of the different methods of die-sinking that are not often em- 
ployed on one design. 

After the main lines of the design have been laid out on 
the die, faint circles’are scribed with cutting dividers to guide 
the die-sinker in stamping the fancy border near the outer 
edge and the bead border between the lettering and the design. 


Fig. 12. Stamping the Lines of a Design 


This operation is shown in Fig. 4. The cutting dividers are 
merely an old pair of dividers, one leg of which has been 
ground with a cutting lip. This tool is very convenient for 
cutting grooves. The plain line borders and other circles are 
not cut at this time. ; 

In stamping a bead border like the inner border shown, a 
double punch is made use of. One of these double punches 
is illustrated in Fig. 6. The object in making the punch with 
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Illustrating Points in Stamping. 


Fig. 13. Making a Punch from a Master Block 
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two stamping units is to provide a means for properly spacing 
the impressions. After the first two impressions, but one im- 


pression is stamped at each blow, half of the punch being used 
as a spacer, after the manner of a spacing center-punch. As 
soon as the entire border of beads has been stamped in, a 
single beading tool is used to go over the impressions, leaving 
each bead perfectly shaped. After each of these two stamping 
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Fig. '7. Comparison between a Die Letter and an Ordinary Stamping Letter. 


Fig. 10. How Close Stamping displaces the Steel. Fig. 11. Three 


operations, the burr raised by stamping is faced off with a file. 

Often the design is surrounded with a plain line-border. If 
the design is circular, such a border may be cut with the 
cutting dividers, but if rectangular or of other than circular 
shape it must be punched in with a lining tool or a straight- 
line punch in the manner shown in Fig. 12, the punch being 
moved ahead half its length after each imprint. Should it be 
necessary to have a wide flat border, it is best to chip out 


Fig. 14. Chipping out a Panel in a Name-plate Die 


most of the metal, and then smooth up the lines by means of 
a punch of the right width. 

Next in order comes the outside border which in this 
instance is made- by stamping with the single border tool 
around the border line, using the faintly cut line as a guide. 


A good many die-sinkers use only a scribed line to which 


to stamp a border, but some border tools are very difficult to 
use, unless a deeper guiding line is provided. It is essential 
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that the border shall ‘come out even,” that is, that it shall 
be spaced uniformly at every part of the circle. It is custom- 
ary to employ double punches only for bead or rope borders, 
because the units of other borders are so much larger that 
trouble would arise in spacing the last few units. Nine out of 
every ten borders of name plates are, however, either plain, 
beaded, or of rope pattern. 
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Fig. 15. Proportions of a Punch 81/2inchesLong. Fig.16. Proportions 
ofa Chasing Tool 4 inches Long. Fig. 17. Proportions of a Chisel 6 inches 
Long. Fig. 18. Various Styles of Chasing Tools. 
der Tools 

Before stamping the last few units of a fancy border, the 
die-sinker usually measures the remaining space with his 
dividers and compares it with a section already stamped, to 
see if it will be necessary to space the remaining units differ- 
ently in order to make them “come out even.” Sometimes the 


last few units must be spaced either closer or farther apart 


Fig. 19. Various Bor- 
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Stamping in the Letters 

The borders being successfully stamped in, attention is 
directed to the lettering. From the center point of the design, 
if circular, limiting circles for the letters are scribed. While 
great care is taken to make the limiting circles for the letters 
of correct dimensions, the letters themselves are only roughly 
spaced. If the lettering is different from any that the die- 
sinker has previously stamped, it is well to first stamp the 
letters lightly upon cardboard, although a very common way 
is to merely count the letters and spaces, and start the stamp- 
ing with the central letter upon the central dividing line of 
the design, which in Fig. 5 runs through the “I” in “Machine.” 

In stamping in these letters, the eye is almost cntirely 
depended upon for getting their positions right. The faces 
of the letters on the stamps are made different from ordinary 
stamping letters, in that they are not reversed and als» that 
they are not sharp-faced, but have narrow flat faces. A com- 
parison between steel stamping letters and die letters is shown 
in Fig. 7. In stamping, the stamp is held with the bottom half 
of the letter even with the line, being tipped slightly toward 
the stamper. After striking the stamp lightly in this position 
and having found it to be in the proper location relative to 
the line as illustrated at A, Fig. 9, it is refitted into the lightly 
stamped impression, tipped up straight and the other half of 
the letter struck in, the result appearing as at B, Fig. 9. If, 
however, the first impression is not in line or is crooked, it 
may be corrected by the stamp being moved slightly in the 
proper direction. Two of these corrected impressions appear 
at C and D, Fig. 9. The lighter that the preliminary stamping 
is done, the better. After all of the letters have been lightly 
stamped, they should all be driven in to a uniform depth of 
1/64th inch, taking care to have all parts of the lettering of 
even depth. : 

All stamping of any kind displaces the stock immediately 
surrounding the letter stamped. Some of the metal rises 
above the surface of the die in the form of a burr, and some 
is crowded away at the sides, often distorting a letter that has 
been previously stamped. Especially is this true when the 
lettering is closely spaced. To overcome this trouble, it is 
best, after stamping a letter, to go back to the preceding letter 
and re-stamp it lightly. This will throw the displaced steel 


Fig. 20. Taking a Wax Impression to get the Fig. 21. 


Effect of the Finished Work 
to avoid having half a unit left over. This half-unit of blank 
space would be very noticeable if not distributed over several 
units. Referring to the design, Fig. 5, it will be noticed that 
the border has been spaced very evenly except between the 
points directly over the ‘“L’”’ in “Eagle,” and the “H” in “Ma- 
chine.” Within this short distance the six units have been 
slightly spread to make up.for the half unit that would other- 
wise have been left over. This slight discrepancy in spacing 
is not noticed by those not familiar with die-making. Samples 
of border tools are shown in Fig. 19. 


Working on the Design—Using a 
Chasing Tool 


Fig. 22. Working on the Design—Using an 
Engraving Tool 


upward in a burr. If, however, the letters are very closely 
spaced, this re-stamping will simply push the metal back into 
the new impression, and to avoid this, the displaced steel 
should be cut away, as indicated by the dotted lines in Fig. 10, 
after which a tap with the stamp will finish the work. 

As already mentioned, those lines which are not circular ares 
must be stamped or traced with a straight-line punch or a 
lining tool. Lining tools are of three distinct varieties, shown 
in Fig. 8. A is for straight lines; B, for slightly curved lines; 
and C, for very sharp curves. If the faces of these lines must 
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be flat or curved, special lining tools may be made to suit 
the work. The panels in the central part of the design shown 
in Fig. 5, may be outlined and the two dashes at the ends of 
“New York” may also be stamped. Other parts like the arrows 
and the leaves may also be easily stamped by making one or 
two special punches, thus saving considerable time that would 
otherwise be spent in hand-engraving this part of the work. 


Making Special Stamping Tools 

Special stamping tools should be made of Jessop’s steel, if 
possible, using square bar stock for all standard punches except 
those that are very large. Generally speaking, these stamping 
atools, exclusive of those for the die letters, may be divided into 
=two classes: punches.and chasing tools. The general propor- 
tions of these tools are shown in Figs. 15 and 16, and although 
vevery die-sinker has his own ideas, those shown will be found 
to be of about the average type. Moreover, while every die- 
sinker would like to have his tools of standard lengths, they 
are constantly subject to breakage, and if redressed are con- 
sequently shorter, until, if care is not taken, chasing tools and 
punches will be of “all lengths.” The chisel in Fig. 17 is six 
inches long. 

Chasing tools, a box of which is shown in Fig. 12, should 
be made about four inches long. They should be of various 
shapes, a few of which are shown in Fig. 18, and there should 
be several sizes of each shape. The sides are filed with very 
little bevel as they are made to do very little work, their chief 
use being in smoothing up the design in the die. These tools 
should be hardened and drawn to a dark straw color. 

Punches should be made about three and one-half inches long 
and of much heavier steel than chasing tools, as they have to 
be driven into the die. While many designs must be origi- 
nated, a good deal of time can be’saved by using a master block 
like that shown in Fig. 13, to aid in making special tools. This 
block is hardened. A blank punch is filed so as to have its face 


Fig. 23. Lettering a Mold for Rubber Heels 


slightly convex as shown at A in Fig. 11; it is then driven into 
the proper impression which will form the design on the end, 
leaving it in the condition shown at B; and lastly, the steel 
around the design is filed away to the proper bevel and the 
punch, as shown at OC, is ready to be hardened. After harden- 
ing, the temper should be drawn to a medium straw color, 
unless the design is deep, when it may be drawn still more. 
Fig. 20 shows a die-sinker taking a wax impression of his 
work, in order to see how it is going to look on the finished 
name plate. The best and cheapest way to obtain this wax 
is to purchase a pound cake for thirty cents; a pound will last 
for years. Receipts for making this impression wax are 
given in MAcnuinery’s “Shop Receipts and Formulas.’ The 
wax is used on the end of a short block of wood. The die- 
sinker cleans out the die, breathes cn its face to form a film of 
moisture, and then drives the wax into the impression. Upon 
gently removing the block, the wax is removed and every detail 
of the work may be plainly seen. While stamping in the letter- 
ing, impressions are frequently taken to indicate those letters 
which are uneven in depth or crooked, so that they may be 


corrected. 
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After the stamping of the letters, borders and other parts has 
been finished, the next step is to cut any rings or grooves like 
those shown in the design in Fig. 5. If there are a large num- 
ber of these rings, or if they are deep, it is best to set up the 
block in the lathe and turn them, but for dies that have only 
two or three such rings, they can be cut more easily with the 
cutting dividers. The reason for leaving the cutting of these 
rings until after the stamping has been finished, is to avoid 
distorting them by displacing the metal during the stamping. 


Engraving the Design 

The most difficult part of the making of a die of this char- 
acter consists in engraving those parts that cannot be stamped. 
In the design shown in Fig. 5, this part is, of course, the eagle. 
The first step consists in facing off the surface of the steel 
very smoothly, after which the design is very carefully drawn. 
The outlines are then cut lightly with an engraving tool, and 
if the design is deep, chisels are employed for cutting out the 
bulk of the steel, as shown in Fig. 14. The general propor- 
tions of these chisels are shown in Fig. 17, and the shapes 


Fig. 24. Cutting the Pattern on a Calender Roll 


most often used are the flat and half-round. The final finishing 
of the details is accomplished by means of chasing tools used 
as shown in Fig. 21, and by engraving tools as shown in 
Fig. 22. 

Engraving tools of various shapes and sizes are employed 
for the different angles and curves of the design. The ring 
used in Fig. 22 protects the design from the under side of the 
tool, and is especially useful in sinking deep dies. Frequent 
wax impressions are taken to aid the die-sinker in perfecting 
the details of the design. 

The very last step in the work consists in ‘matting’ such 
places as the panels shown in the design in Fig. 5. Matting 
tools are varieties of chasing tools used in pebbling or matting 
parts of the die in order to form a contrast with the smooth 
parts. After matting, no filing can be done on the surface of 
the die, as this would injure the delicate finish left by the 
matting tools. 

Specimen labels may be struck from the die before the top 
die, or force, has been made, by placing the die under a small 
drop press, or a screw press, laying the blank name plate upon 
the die, and placing either a piece of sheet lead, 1% inch thick, 
or a piece of leather belting, over it. By striking several blows 
upon this soft backing a good specimen of the work that will 
be produced by the die will be obtained. 

Should the die require hardening, it should be done in the 
manner described in the article “Coin and Medal Dies” that 
appeared in Macuinery for June, 1909. 


Making the White Metal Force 
While the most difficult part of the die is the engraving of 


the lower block, it is just as essential that the force which is 
used be fitted properly and that it fill the design in every detail, 


so that it will be possible to strike up labels or name plates 


that will be perfect on the reverse side as well as on the face 
side. This is important on dies of this character, because the 
metal from which the labels are made is very thin and will not 
be forced into the design unless it is backed up in every detail 
by the force. 
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White-metal forces are made by first fitting the face of the 
die with a temporary wall, usually made of pasteboard. Into 
this enclosure molten white metal is poured until it has 
reached the depth of approximately % inch. The white-metal 
force is then struck into the die under a drop or screw press, 
after which it is ready for use. 

The labels themselves are struck up by holding the die in 
the screw press, the die block being held by screws in a bed- 
plate, and the white-metal force being held to a flat block in 
the ram of the press by means of the contact secured by a thin 
film of beeswax. The thin brass is cut into squares large 
enough to make the labels, and each of these squares is in 
turn laid upon the die and the ram of the press brought lightly 
down so as to force the brass into the design of the die. 

If the work is of such a nature that the die must be hard- 
ened, the force should be of copper or steel, and as the making 
of such forces involves many different processes, this phase of 
the matter will be described in a later number of MACHINERY. 

Figs. 238 and 24 illustrate phases of die-sinking operations in 
connection with rubber mold work. In Fig. 23 the workman 
is lettering a mold for rubber heels, the work being done in 
the same manner as the die work just described. Fig. 24 shows 
the way in which the outlines of rubber shoe patterns are cut 
on a calender roll with chisels. Afterwards the lines are 
smoothed with punches, and the surface of the roll filed smooth. 
Thus, when the plastic rubber is rolled under one of these cal- 
ender rolls, the rubber sheet emerges from the other side of 
the roll with the patterns outlined on it, ready to be cut out 
and put together. 


* * % 


SPECIAL MEETING OF THE A.S8. M. E. 


A special meeting of the American Society of Mechanical 
Engineers was held in the auditorium of the Engineering 
Societies Bldg., (New York, April 9 in honor of the commis- 
sion of the German Museum of Masterpieces of Natural 
Sciences and Technical Arts, visiting America. An illustrated 
lecture prepared by Dr. Oscar Von Miller on the work of 
the commission, was read by Mr. Charles Whiting Baker. The 


lecture described the German Museum at Munich, Bavaria, - 


its aims and methods. The method of the German Museum 
is to correlate and arrange machinery, apparatus, architecture, 
processes, industries, etc., in order of development and thus 
produce progressive historical presentations of the arts and 
sciences to date. This admirable conception has been carried 
out with characteristic German thoroughness, and the views 
illustrating the lecture, showed the arrangement of interest- 
ing mechanical groups, chemical apparatus, astronomical in- 
struments, etc. Of special interest was the reference to means 
by which visitors can demonstrate the working of a machine 
or a chemical reaction by simply pressing a lever or knob. 

The importance of preserving in convenient locations the 
progressive developments of the arts, can hardly be overesti- 
mated. The history of inventions thus shown in concrete 
form should serve in many cases to prevent inventors and 
manufacturers from making serious mistakes by developing old 
ideas over again and thus wasting time and effort needlessly. 
Museums developed on these lines become educational institu- 
tions of high order instead of show places for jumbled and 
unrelated things. ene os 

According to Hastern Engineering, screws are still made in 
India just as they were made hundreds of years ago, that is 
by winding two soft wires side by side around a mandrel. The 
wires are then carefully separated and one of them is soldered 
to the inside of a tube, which then will form the nut, while 
the other is soldered to a mandrel or rod. All the screws are 
left-handed, because they are wound over and over by the 
right hand. 

* * * 

Owing to the limited knowledge of many draftsmen as to 
the qualities of materials used in machine construction, there 
seems to be a tendency to specify better materials on draw- 
ings than are actually necessary for the part. Thus, fre- 
quently, tool steel is called for where machine steel, case- 
hardened, would serve the purpose equally as well—and some- 
times better. 
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DIFFERENTIAL MECHANISM ON GEAR 
HOBBING MACHINES* 


By WILLIAM NATISCH+ 


The writer has read many articles relative to gear cutting 
machines of different constructions, but has not seen any com- 
parison made between a hobbing machine with differential 
mechanism and one without it. A great number of mechanics 
do not know how important it is to have a differential mechan- 
ism—or simply a “differential’—on gear hobbing machines. If 
we take time-saving and accuracy into consideration, a differ- 
ential mechanism which combines the indexing and helical 
feeding movements of the table is absolutely necessary. We 
would not need this extra adjustment for the helical move- 
ment if there were no prime numbers between one and ten 
million. 

When generating helical gears on hobbing machines without 
differential, the required ratio which combines index and feed 
gears must be calculated at least with 7 decimals, as other- 
wise a large error will result which will impair the accuracy 
of the gears. It frequently happens that the required ratio 
consists of prime numbers, especially when cutting right- and 
left-hand gears with one hob. To produce correct helical gears 
with their axes standing parallel to each other, the errors 
for the right- and left-hand spirals must be absolutely the 
same, otherwise there will not be a bearing on the whole 
length of the teeth. In fact, exactly the same conditions exist 
with helical gears as with spur gears. If, for instance, the 
teeth of one of two spur gears stood at an angle of only 5 
seconds with its axis, the bearing would be at one end of the 
teeth only. 

Furthermore, if the hobbing machine has a differential, it 
is not necessary to have a right- and left-hand hob when 
cutting any angle up to 30 degrees; on the contrary, a higher 
efficiency is obtained when using only one hob for both right- 
and left-hand spirals. The reason for this is very simple: if 
there is any distortion in hardening, the right-hand hob will 
be different from the left-hand. 

It has been mentioned before that the ratio must be calcu- 
lated to at least 7 decimals when cutting the gears on ma- 
chines without differential. The belief of many mechanics 
that the ratios and errors obtained by formulas are alike for 
all hobbing machines, with or without differential mechanism, 
is entirely erroneous. There is a great difference between 
the two ratios. In the one case the ratio represents the value 
of the indexing and the helical movement, and the slightest 
change of the “driver,” viz. numerator, will cause a great error 
if the “driven,” viz. denominator, is not also changed in-the 
same proportion. In the other case, i. e. with the differential, 
the ratio obtained refers to the angle or helical movement 
only, and adds or subtracts itself automatically to or from the 
ratio of the indexing gears. The indexing gears required for 
cutting helical gears are given on a chart and can be read 
off the same as for spur gears. This is impossible without 
the differential. The difference between the two ratios is 
explained in the following example. ge 

Hzample:—Gear, 48 teeth; 10 pitch; 20 degrees; 1/16 inch 
feed per revolution of table. 

Gear ratio of machine with differential 
== 12052784. 

If we deduct 1 from the third decimal which is 5, and 
omit the rest, we have 1.204 —ratio for 19 degrees 58 minutes 
42 seconds; 7%. e., 1 minute 18 seconds difference. 

This shows how slight the error would be if we were to 
change the third decimal; in practice the change is made on 
the fifth decimal, and the error almost eliminated. 

For the same pitch, number of teeth, angle and feed, the 
gear ratio for one of the machines without differential equals 
1.2517385. If here we were to deduct 1 from the third 
decimal and omit the rest, the result would be that instead 
of generating teeth the material would simply be milled off 
from the blank. This is explained_as follows: Gear ratio for 
20 degrées is 1.2517385. When deducting 1 from the third 
decimal we obtain 1.250, which is the spur gear ratio. 

* See MACHINERY, December,.1911, engineering edition: 


ting Gears for Generating Spirals on Hobbing Machines.” 
+ Address: Care of Schuchardt & Schiitte, 90 West St., New York. 
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The Schuchardt & Schiitte gear hobbing machines are pro- 
vided with a differential which on the new type of machines 
is independent of the feed and indexing; in other words, when 
changing the number of teeth, or feed, or from right- to left- 
hand gear, no calculation is required. Thus the great advan- 
tage of the differential mechanism is that the helical move- 
ment is not disturbed whatever when the number of teeth is 
increased or decreased or the feed is changed. Suppose we 
intend to generate helical gears with 30, 40, 56 and 60 teeth, 
of which those having 40 and 60 teeth are left-hand, and those 
having 30 and 56 teeth are right-hand; the spiral angle is 
15 degrees; the pitch is 10. The material is supposed to be 
cast iron; therefore, 1/16 inch feed per revolution of the table 
would be selected as the proper one. All the gears are to be cut 
with one right-hand 10-pitch hob. In calculating the change 
gears used when generating these gears on the Schuchardt 
& Schutte machine but a few minutes will be required, the 
following formula being used: 


Constant X sine of angle X pitch 
= ratio. 


1 


0.3524 x 0.25882 X10 912 19x48 driving gears 


1 1000 20 « 50 driven gears 

On machines not provided with a differential mechanism, 
every gear of the same pitch, with only a different number of 
teeth, must be calculated for separately, and the slightest 
change in the feed will require a separate calculation. A 
change in the formula must also be made, if right- and left- 
hand gears with the same number of teeth are cut with one hob. 

The differential is also of great importance when cutting 
worm-gears with a taper hob. Worm-gears for worms with 
multiple threads ought to be generated with taper hobs if 
high efficiency is required. The writer believes that hobbing 
machines without differentials will disappear after the patent 


expires. d 
* * * 


HANDLING A LARGE JOB OF MILLING ON 
A SMALL MILLING MACHINE 


By CHESTER L. LUCAS* 


The casting shown upon the table of the Van Norman du- 
plex milling machine that appears in the accompanying illus- 
tration is the main casting for a wood screw threading ma- 
chine, designed and built by H. P. Townsend, Hartford, Conn. 
The casting was first milled on the under side to provide seats 


Fig. 1. The Work Set up for Milling the Tops of the Bearing Posts 


to receive the parallels. The piece was then set up as shown, 
and by means of the vertical attachment the tops of the boxes 
and several bosses and raised panels that were located between 
the bearing posts on the bed of the casting were faced off. 
Next the casting was clamped on the table of the machine 
in a position at right angles to the one shown and the end 
of the casting faced off, after which the casting was reversed 
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and the opposite end machined. In this latter position the 
holes that may be seen through the end of the casting and 
the bearing posts were bored and counterbored by means of 
suitable boring-bars. When setting up for boring the holes 


which were farthest away from the head of the machine, it 
was found that the overhanging arm was not long enough to 
support the end of the boring-bar; consequently an improvised 
bracket was brought into use and clamped to the end of the 
casting. By means of a bearing hole, which was in line with 
the holes to be bored in the main casting, the end of the 
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Fig. 2. The Bracket that was used to support the End of the Boring- 
bar when boring the Holes in the Bearing Posts 


boring-bar was adequately supported and the job successfully 
finished. 

The fact that the table of this machine is wider and longer 
than that of other machines of its type, and that the table 
travel in both directions is also greater, together with the 
fact that the machine can be converted into a vertical milling 
machine in a few seconds, explains how this job was possible 
on so small a machine. - 

* * *& 


TAPPING HARD METAL 


A useful kink for tapping hard metal is given in the Prac- 
tical Engineer (London). When hard metal has to be tapped 
it is very common that the taps break; if the tap is ground, 
however, as indicated in the engraving, no difficulty will be 
experienced. The effect of the grinding removes the front 
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Method of Grinding End of Flute for Tapping Hard Metal 


part of the teeth, so that the cutting edge presented forms a 
different angle with the thread than on the section not ground 
away. This method of grinding the tap proved successful in 
tapping very hard rolled steel plates. 
%* * * 
CATERPILLAR ATTRACTION 


Mr. Hickman, the self-made man and “super” of the United 
Street Railways, was enthusiastically explaining the construc- 
tion and merits of his new journal-box to a friend who had 
dropped into the super’s office: 

“But I don’t see how the oil gets up to the journal,” 
objected the caller. 

“Oh, that’s easy; it’s done by caterpillar attraction. You 
see the oil climbs up these wicks just like a lot of cater- 
pillars going up a tree. Simple ain’t it?” : 

* * * 

A very disagreeable feature about some foremen is that if 
a piece of work goes well, it is “I,” but if anything goes 
wrong, it is “You.”—Hachange. 
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LETTERS ON PRACTICAL SUBJECTS 


We pay only for articles published exclusively in MACHINERY 


LOCATING HOLES TO BE BORED ON THE 
MILLING MACHINE—A COMMENT 


In the April number of Macutnery an article entitled “A 
New System for Locating Holes to be Bored on the Milling 
Machines” is published. The writer wishes to make some 
comments on the method there explained. 

In doing any work, the fewer the liabilities of error the 
more accurate will be the results. The method referred to 
does not seem to fully take account of this indisputable axiom. 
In the layout, one begins with an edge on one side of the 
plate and then proceeds from a second edge which must be 
exactly at right-angles to it. If these two edges are at right 
angles, then the two lines AA and BB (shown in Fig. 1 in 


FACEPLATE 


Machinery 


Method of Adjusting Location of Center 


the April number) will be at right angles, but here is a 
possibility for an error at the very start. 

The problem presented, as the writer understands it, is 
to locate with extreme accuracy the two centers C and Da 
given distance apart. There are two ways of locating a 
point; that is, by vision or by feeling, and in the method 
referred to the latter is adopted. Lines are scratched at right 
angles to each other; the three feet of the center locating 
punch are, by the sense of feeling, made to engage with these 
scratched lines, the center thereby being located at the inter- 
section of the lines. Here, again, are chances for errors. The 


center plunger may not fit closely, its center may not be- 


ground exactly concentric with the body of the punch, or the 
feet may not be exactly in their right positions. Furthermore, 
the punch may not be placed exactly as required. It is 
admitted, however, that the form of point used for scratching 
the lines seems to be very good, and the two lines scratched 
by it would show a very clear point of intersection. 

The writer also fails to see the value of the indicator illus- 
trated and questions the advantage of a hole and plug over 
the visual system. Of course, the taper hole in the milling 
Machine spindle may be perfect, but it is not likely to be, 
except when the machine is new. In using the indicator, the 
writer would revolve the milling machine spindle, and not 
the sector as explained, in order to be more likely to have 
the center of revolution of the spindle established in so doing. 

If the piece of work were, say, 10 inches long and square, the 
writer would locate and bore the hole in the lathe. The face- 
plate would first be trued off; that should be done at a time 
when the job could be finished before night, as for very accur- 
ate work the escape of oil in the bearings of the lathe over 
night will affect the accuracy. Should it be required to have 
the point D located a given distance from side F, line AA could 
be laid out by means of a try-square, the accuracy of which 


is easily determined, allowing about 0.005 inch for grinding 
after the two holes were bored. Line BB could be drawn with 
a height gage. 

After locating point D by means of a common center jindi- 
cator, a parallel should be bolted to the faceplate so as to 
allow the sliding of the plate along it after the first hole is 
bored. Assume that the two holes are 2 inches apart and 
each is to be 144 inch in diameter; before boring the first 
hole set a pair of dividers to 2 inches, and from center D 
scratch a line across BB, so as to approximately locate point 
OC; then bore the first hole to gage and fit it with a plug, the 
plug projecting say % inch. Now loosen up the holding 


‘clamps or bolts and slide the plate along the parallel and 


with the indicator locate the second hole © and bore it to 4 
inch diameter; then fit a plug into this hole and measure with 
a micrometer the distance over the outside of the two plugs. 
If the reading should be 2.375 this would indicate that the 
setting is exact, but this would seldom happen, and the error 
found may be 0.005 inch over this dimension, which means 
that center C is located 0.005 inch too far away from D. 
The error being known, it can now be corrected without 
further trial, and to do this the micrometer is clamped to a 
tool held in the toolpost, as shown in the accompanying illus- 
tration. The reading of the micrometer is brought to zero 
_and the point of the micrometer screw is brought into contact 
with the 144 inch plug. Then loosen up the clamps and feed 
the plate 0.005 inch by means of the screw, reclamp the plate, 
and bore the second hole to a 1% inch diameter. The centers 
now will be located exactly 2 inches apart. If there be any 
errors they will be found rather in the production of the holes 
than in the locating of the centers. 

It may be merely a personal peculiarity, but the writer 
always trusts the “feel” of a pair of calipers rather than a 
stiff gage or a micrometer; but the great advantage of the 
latter lies in that it tells exactly how great the error is instead 
of merely denoting that there is an error. New Lonpon 


TOOL FOR MEASURING THE WIDTH OF 
THE POINT OF U. 8. THREAD TOOLS 


The accompanying illustration shows a tool for measuring 
the width of the flat at the point of U. S. thread tools. 
The device consists of a block of steel, say, 1 inch by 1% inch, 
with a 60-degree V-groove, and a hole for the rod of a depth 
gage. There are also two flat springs to hold the depth gage 
to the block. In making the block, a 14-inch plug gage is laid 
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Tool for Measuring the Width of Flat on Thread Tools 


in the vee, and the top surface A of the block on which the 
depth gage base rests, is ground until the gage, when in contact 
with the plug, reads 0.625 inch. To measure the width of the 
flat of a tool point, set the gage at zero, slip it under the 
springs, and run the rod out 1% inch. Now insert the tool to 
be measured in the vee and measure to its point with the 
depth gage. The amount that the gage reads over 14 inch, mul- 
tiplied by 1.1547, equals the width of the flat of the thread 
tool. If it is required to set the tool for any desired width, 
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multiply this by 0.866 and set the tool to % inch plus this 
product. 

Revere, Mass. Guy H. GARDNER 

[The accuracy of the rules given above for setting this tool 
can easily be ascertained by anyone who knows the first prin- 
ciples of the solution of triangles. A tool similar to the one 
described, but somewhat more elaborate in its design, and 
intended exclusively as a thread gage for the width of flat 
on thread tools, was illustrated and described in MACHINERY, 
April, 1907.—Ep1ror. ] 


A MULTIPLE MILLING FIXTURE 


The milling fixture shown in the accompanying illustration 
was designed for holding the small pieces illustrated, which 
were made from a cast composition. As the parts produced 
were not of exactly the same size, it was necessary to provide 
some means so that the clamping members would hold all the 
parts rigidly. We had some rubber in our works which, upon 
testing, was found to have considerable resiliency; this gave 
me the idea that we could overcome the difficulties presented 
in clamping by using rubber collars as an equalizing medium 
to provide for the variations in the diameters of the work. 
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A Multiple Milling Fixture for Holding Pieces of Varying Diameters 


The fixture shown in the accompanying illustration consists 
of a base casting A to which a central block B is held by 
screws. The two jaw strips C which are milled out, as shown, 
to fit the work are, in turn, fastened to the block B. This 
center block B is bored out to receive the rubber collars D 
and draw-in spindles H. The two sliding bars F, of rectangular 
section, are milled to fit a slot in the jaws OC, and are operated 
by the handle G@. The clamps H are pinned to the draw-in 
spindles H provided with a head against which the rubber 
collar D is compressed by the pressure plates J. These pres- 
sure plates are provided with projections which operate in 
the beveled slot in the sliding bars F. 

As the handle @ is fulcrumed in the block B and is pivotally 
connected to the sliding bars F, it will be seen that by moving 
the handle G@ to the right, the sliding bars # are moved in 
opposite directions to each other. The resulting action of the 
tapered portion of these slides forces in the pressure plates J, 
compressing the rubber collars D against the collars on the 
draw-in spindles, and thus operating the clamps. It is, 
therefore, evident that by interposing these rubber washers, 
compensation is made for any variation in the diameters of 
the work. 

The mechanism shown at J consists of two strips which 
extend along the entire length of the jaws, and is used for 
lining up the pieces parallel to the fixture after they have 
been placed at random in the jaws. To operate this device, 


MACHINERY 


May, 1912 


the rod K is pushed in which forces the longitudinal strips 
against the work bringing them all in line, so that they can 
be clamped, and the cut taken. This fixture makes a very 
compact device and can be adapted to a large range of small 
work, which is difficult to hold in an ordinary fixture. 

V. W. 


SIMPLE PIPE HANGER 


About two years ago the writer was requested to design 
some pipe hangers for a 4-inch steam pipe supported from 
an I-beam in the factory. The hanger 
as shown in the accompanying en- 
graving is very simple, as it is made 
entirely from %-inch iron rod. The 
clamp grips the beam more strongly, 
the greater the weight that is ap- 
plied to the hanger. Being made 
without bolts, it is simpler to put in 
place than many of the pipe hangers 
one sees regularly about the shops, 
and there are no holes to drill. Part 
B should be made short enough so 
that it will act as a fulcrum for hook 
A, as otherwise the hooks will not 
grip the I-beam properly. This is 
really the most important point to be 
considered in the making of this simple hanger. 

S. Boston, Mass. JOHN WALSH 
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PROPORTIONS OF HAND-CRANKS 


The proportions of hand-cranks given in the December num- 
ber of MAcHINERY, interested me very much. While not at- 
tempting to criticize the proportions and design there given, I 
would like to submit a more suitable crank for out-door work. 
Hand-cranks are used in all climates and under various con- 
ditions, and are subject to much abuse. A handle twelve 
inches long is about right for a one-man affair, but who can 
tell whether one or two men will operate the crank? Twenty- 
five pounds is a good ‘all day’ allowance as a working load 
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Proportions of Hand-cranks for Out-door Work 


for one man, but it is an easy matter for him to exert seventy 
pounds for a short time. 

In general, the class of men who use hand-cranks, do not 
know what good judgment is, and too often use the handles 
of hand-cranks as seats when tired. To prove the lack of 
knowledge displayed by men of this class, I will cite an in- 
stance that came under my notice. A hand-lever of the walk- 
around type, with a five-foot lever arm, was used for opening 
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and closing a valve. One man was all that was needed, but 
three Men were crowded onto the handle to raise the valve. 
Not knowing that the valve was raised to the full travel, they 
continued to work until the valve struck a positive stop, and 
thinking the stop a nuisance, pushed still harder and snapped 
the chains. 

Another good point is to have the handle offset a slight 
amount; this places the man’s body away from the-end of the 
crankshaft, and lessens the liability of jamming it at every 
turn of the crank. A piece of brass pipe makes a good grip, as 
exposure to inclement weather will not cause it to split or 
warp. When it is necessary to use two men on a crank, it is 
preferable, if possible, to have two cranks placed 180 degrees 
apart. This gives a much steadier action at the other end 
than if two men are placed on one crank. Ca Pes We 


CUTTING OIL-GROOVES IN BUSHINGS 


The tool shown in the accompanying engraving is used to 
cut oil-grooves from one end to within 14 inch of the op- 
posite end on the inside of the bushings. A good clean job 
is secured in a very short time. The illustration indicates 
how the work is accomplished. The tool consists of a piece 


of machine steel, one end of which jis turned to fit the hole 
in the bushing, this end acting as a guide. 


The other end 
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is turned smaller in diameter, and in it is inserted the cut- 
ter used to cut the groove. Three cuts with three different 
settings of the cutter were required to complete each bush- 
ing. The cutter is made a drive fit in the hole in the arbor. 
The tool is pushed through all the bushings to be grooved 
after each setting. The distance from ‘the end of the guide to 
the cutter determines the distance that the end of the groove 
will be from the end of the bushing, the illustration showing 
at A how the tool is relieved from the cut before the groove 
has been cut clear through the bushing. The whole job was 
done on an arbor press. 

Springfield, Ohio. I AS Dio Sins ay 


GRINDER CHUCK FOR HOLDING LONG. 
WORK 
A chuck which can be used for holding long bushings when 


grinding them internally is shown in the accompanying illus- 
tration. This is an ordinary three-jawed chuck in which 
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Chuck for Holding Long Bushings when Grinding Internally 
three holes are drilled and tapped through the body for hold- 


ing three studs A. Screwed into these studs are three knurled 
screws B, which are used for supporting the work. 
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In operation, the bushing to be ground is chucked in the 
regular way by letting the jaws of the chuck grip ™4 inch 
from the end, thus leaving sufficient clearance for the wheel 
to pass through the bushing. The three knurled screws B 
are then brought to bear lightly on the work, so that they will 
hold the bushing securely without springing it. The outer 
end of the work can be trued in the chuck by operating these 
knurled screws. When the studs are not necessary for sup- 
porting the work, that is, when the work is not very long, 
they can easily be removed. WiLtiAmM H, VocKELL 

Cincinnati, Ohio. 


FORMULA FOR GAGING DOVETAIL SLIDES 


The following rule may be used for finding the dimensions 
over the wires or plug gages when measuring dovetail slides 
as indicated in’ the accompanying illustration: 

Add 1 to the cotangent of one-half of the dovetail angle, 
and multiply by the diameter of the plug gage. Add the 
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Notation used in Formula for Gaging Dovetail Slides 


product obtained to tthe ‘“‘vertex” distance of the dovetail. 
The sum is the required micrometer reading. 

Expressed as a formula this rule takes the following form 
(see illustration for notation): 

M= (1+ cot %a) D+ V. 

In the example indicated by the dimensicns in the illustra- 

tion, we find: 
M= (1+ cot 27%%°) % + 3= 5.191 inches 

The derivation of the formula is based on the first princi- — 
ples of trigonometry, and anyone familiar with this kind of 
mathematics can easily prove it for himself. 

Revere, Mass. Guy H. GARDNER 


FASTENING SMALL MILLING CUTTERS 
TO ARBORS 


In the’ article in the February issue, “Device for Fastening 
Threaded Milling Cutters to Spindle,” a very good and satis- 
factory method is described. In the accompanying engraving 
is shown a method extensively used in the plant where the 
writer is employed, for fastening T-mills to arbors, and also 
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Figs. 1 and 2. Method of Fastening Small Milling Cutters to Arbors 


for mounting and using shell mills as end mills. In Fig. 1 a 
T-mill mounted on the end of an arbor is shown. It is pre- 
vented from rotating on the arbor by a round key, and is held 
in position by the screw in the end of the arbor. This method 
was adopted after several other methods of constructing T-mills 
were tried. By making the holes in the cutters of standard 
size, and using a uniform length of hub, a large range of work 
can be covered with but few cutters and arbors. For instance, 
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the same cutters may be,used on arbors having No. 9, 10 or 
11 shanks; in fact, only a few sets of these arbors are used in 
the plant which the writer has in mind, while a large variety 
of mills are used, including regular shell mills, made as shown 
in Fig. 2. These mills are made alike at each end, thus giving 
a choice of a right- or left-hand mill. They are easier to grind 
than an ordinary end mill, and last twice as long, there being 
two ends to dull before grinding is necessary. Of course the 
arbors on which these shell mills are used are longer than 
those used for T-mills. T. Covey 


A GEOMETRICAL PROBLEM 


In the March, 1912, number of Macuinery appeared a brief 
article by Mr. C. W. Hinman entitled, “A Geometrical Prob- 
lem.” Below is given a solution of this problem which elimin- 
ates the construction of a parabola. 

As will be remembered, the requirements are to draw a 
circle that is tangent to line AB and that passes through the 
points H and K. Draw a straight line through H and K and 
let C be the point of intersection between this line and the 
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Solution of the Geometrical Problem 


line AB; then the point of tangency P, is found’in accordance 
with the well-known geometrical proposition that 


CK X CH=OP. 

Hence, line CP should simply be made the mean proportional 
between CH and CK; this determines the point P. The re- 
quired circle now must pass through the points H and K, and 
be tangent to AB at P. The center O of the circle is then 
easily found by means of well-known geometrical methods. 

Moscow, Russia, R. POLIAKOFF 


ANOTHER COMMENT ON “A GEOMETRI- 
CAL PROBLEM” 


In the solution of “A Geometrical Problem” proposed by Mr. 
C. W. Hinman in the March, 1912, number of Macurnery, the 
draftsman is confronted with the necessity of constructing a 
parabola before solving the problem. This makes the solution 
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Complete Construction necessary for Determining the Mean Proportional 


of little practical value to the ordinary draftsman, although it 
may be of interest mathematically. <A simple and practical 
solution of the problem is, however, possible. 

In the accompanying engraving let K and H be the two 
points through which the required circle is to pass, and AB 
the line to which it must be tangent. Draw a line through 
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H and &K and prolong it indefinitely, crossing line AB at H; 
make HF equal to HH; bisect line KF at M; with UV as a cen- 
ter draw a half-circle PNK, and erect a perpendicular EN; 
then make HP equal to EN. Point P is now the point of tan- 
gency, and by any well-known method for describing a circle 
through the three points, the required circle can now be 
constructed. 

The proof of the accuracy of this method is based on the 
fact that, according to a well-known geometrical proposition, 

EK X EH=EP. 

If, according to the construction, HP is the mean proportional 

of HH and HK, this requirement is filled. Now, HN is a mean 


- proportional between HF and HK, or 


"BK X EF—EN. 
But EF equals HH, and HN equals HP; hence, 
EK X EHP. 
Consequently, P is the point of tangency with the circle 
passing through A and K, tangent to line AB. A. M. 8. 
[A solution similar to that just given has also been sub- 
mitted by Mr. George W. Burley, Sheffield, Hngland; Mr. 
Samuel McAnally, Stratford, Ontario; and Mr. George W. Ham- 
mond, Manchester, England.—EbpI1ror. | 


' WELDING NICKEL-CHROME STEEL 


The following is offered in reply to C. L. L.’s question in 
the February number of Macutnery, relating to the welding 
of nickel-chrome steel. There are no physical or chemical 
reasons why nickel-chrome steel should give trouble in 
welding in an ordinary forge fire. There may be mechani- 
eal reasons for having difficulty with these steels, but these 
are wholly caused, and can be controlled, by the person doing 
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Blacksmith’s Forge, especially Suitable tor Heating Steel for Welding 


the welding. Broadly speaking, nickel and chromium increase 
the susceptibility of the steel containing them, to heat treat- 
ment, which includes not only hardening and tempering, but 
forging and welding as well. It seems sufficient to say that 
these steels weld as readily as any carbon steels of the same 
“temper.” 

It is generally recognized by all blacksmiths that the lower 
the carbon contents of steels, the easier they weld. That this 
is true is readily seen when two pieces of iron, which are free 
from carbon, are heated to the proper welding temperature 
and then brought into contact; they instantly weld perfectly. 
The carbon steels in general use, and with which the average 
blacksmith is familiar, usually contain about 0.25 per cent 
carbon. Nickel-chrome steels are made in grades of 0.08 to 
0.15 per cent carbon, and 0.16 to 0.25 per cent carbon, and 
higher. The grades containing the higher percentages are 
seldom met with by the blacksmith, as these are generally 
used for structural purposes, though they too can be welded 
by carefully heating to slightly lower temperatures than used 
for carbon steels of the same carbon percentages. 

With the lower carbon grades of nickel-chrome steels it can 
be readily seen from the carbon contents that these should 
weld without the slightest difficulty. In general, these steels 
should be heated to 2300 or 2400 degrees F., but the heating 
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should be done slowly, because of the denseness of the grain 
and to insure an even distribution of the heat throughout the 
piece. The forge fire should be clean and of ample volume 
to completely surround the steel to be welded. Use care 
that a good bed of clean fire is kept between the tuyere and 
the steel. See that the air blast does not strike the latter 
directly, while heating, as under these conditions the steel 
will burn before the proper welding temperature is reached. 
More trouble is caused in welding with dirty coal fires than 
from any other reason. 

The accompanying illustration shows a modified black- 
smith’s forge used for heating small pieces for welding; B 
is the blast pipe, C, the cleaning flue, and 7, a small tuyere 
perforated with a number of one-half inch holes. The hearth 
H is made eight inches deep and the fire is always kept up 
to the top of this hearth. This insures a good, clean, clear 
fire at all times, and Keeps the steel to be welded far enough 
away from the blast to prevent burning. Pea-coke is gener- 
ally used in a forge of this kind. This forge can also be used 
for heating high-speed steel for hardening with excellent re- 
sults. If the directions given -are followed carefully, there 
should be no difficulty whatever experienced in welding nickel- 
chrome steels. EH. D. ALLEN 

Latrobe, Pa. 


VALUE OF DIFFERENTIAL OR PLANE- 
TARY GEARING 


Properly designed and properly made differential or plane- 
tary gears offer an excellent means of reducing the speed of 
rotating shafts. In the summer and fall of 1905 the writer 
designed a mechanism in which the main. shaft made 120 
revolutions per minute and was to drive another shaft at 12 
revolutions per minute. To accomplish this, a planetary train 
of four gears was used, one gear of 48 teeth meshing with 
one of 20, and one of 44 teeth meshing with another gear of 20 
teeth. These gears have been in almost constant use for 
the past six years, and the 20-tooth gears have in that time 
made over 230,000,000 revolutions. The most remarkable fact 
about this train is that it has run these six years as quietly 
as if it were a worm-gear arrangement, and has never given 
any trouble except once, through an accident, when a loose 
piece of metal fell into one of the larger gears breaking some 
teeth. 

The gears with 44 and 48 teeth were of cast iron, while the 
20-tooth gears were made of machine steel, but not hardened. 
The satisfaction derived from this drive speaks in favor of 
-the use, in the proper place, of properly constructed planetary 
gears, as a simple speed reducing mechanism. To give such 
satisfaction, however, the gears must be properly cut so that 
they will run smoothly together, and retain the same distance 
between the centers. The diameters of the gears must be 
correct to within 0.0005 inch. One particular feature of this 
job was that the writer cut all of the gears with one gear 
cutter, cutting all the teeth to exactly the same depth. They 
were cut with a special cutter. 
that if the gears had been cut with ordinary involute teeth, 
they would not have given the same satisfaction. 

An improper method of making a planetary gear speed 
reducing device is to place the larger gears side by side and 
then make the driving pinion in one piece, so as to mesh with 
both, its length being equal to the total width of the two 
gears. This is a poor method even if the two large gears 
vary only one tooth, because the pinion will not be in proper 
mesh with both of the gears, and the drive is apt to be 
noisy. 


Springfield, Mass. FrRANcIS W. CLoucH 


“PATENTED” ON MACHINES 


I am interested in your remarks on “Status of Patented on 
Machines” in the April number. A friend of mine in Wis- 
consin some years ago began to make slot machines such as 
were popular for some time for gambling purposes. The ma- 
chines were going like “hot cakes,’ and he wanted to prevent 
anyone from imitating his machines, which were not patented 
and on which he did not expect to secure a patent. He used 
a Yale lock to fasten the door through which the owner of 
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the machine was to secure access to the inside of the machine 
to remove coins, etc. Yale locks are patented. The locks were 
countersunk in the frames of the slot machines, only the key- 
holes showing. There was no chance to show the patent notice 
of the Yale locks, so the following was placed on the machines; 
“The locking devices on this machine are patented under 
Nos. re 

This statement conveyed the impression that the slot ma- 
chines were patented and avoided any interpretation of the 
patent law which would apply in marking as patented an 
article not patented. The impression lasted long enough for 
the manufacturer of the machine to prevent competition’ until 
such a time as the machines were adjudged gambling devices 
by the police and then destroyed. After that his competitors 
did not want to make the machines anyway. 

Norwood, Ohio. ALBERT STRITMATTER 


METHOD OF BORING HOLES IN KEYED 
PULLEYS 


When large pulleys or gears are fitted to shafts in any 
other way than by a press or shrinkage fit, there must neces- 
sarily be some difference in diameter between the bore and 
the shaft. If a taper key is used, the shaft is always forced 
to one side of the bore, 
and the pulley or gear REN ee 
becomes eccentric. In 
many cases this may 
not do any harm, but it 
certainly is of no ad- 
vantage; and unless the 
play between the bore 
and the shaft is small, 
it is likely to cause 
trouble. Furthermore, 
if there is too slight a 
difference between the 
bore and the shaft, the 
wheel will frequently 
stick, especially if it is 
to be pulled over a con- 
siderable length of the 
shaft. This condition 
is especially exasperating when making emergency repairs. 

The accompanying illustration shows a simple way of avoid- 
ing both difficulties. The idea is not new, but has been used 
by two or three companies to the writer’s knowledge for more 
than ten years. Nevertheless, the method is one which is not 
generally known. After the pulley is bored, it is shifted in 
the chuck or on the faceplate, an amount as represented by FE 
in the illustration; then, without changing the setting of the 
tool, the hole is rebored. The first hole should be exactly 
equal to the shaft diameter. Then, after the taper key is 
driven home there will be an exact fit on the lower half of the 
shaft, instead of a fit theoretically along one line only, which 
would be the case if the bore were circular, and larger in 
diameter than the shaft. The main reason for this method 
of boring the pulley is, however, the ease with which even a 
big heavy wheel can be put on or taken off. 

The exact dimension # cannot be given, because it would 
vary considerably in different shops. It depends on the: size 
of the shaft and the grade of the work. However, the writer 
would say that on heavy gears, pulleys, etc., 1/32 inch is not 
too much. There will be an open space between the shaft 
and the bore on the keyseat side anyway, and it is difficult 
to see why a 1/32 inch space at the top would be any more 
objectionable than a 1/64-inch space. The extra cost of this 
method cf boring is small in comparison with the advantages 
obtained. Next to a press fit this method provides theoretically 
and practically the most satisfactory means for fitting a shaft 
to its bore. - F. D. BUFFUM 


Ellsworth, Pa. 


STANDARD 
TAPER KEY 


Fit between Shaft and Bore when Method 
outined is followed 


ROLLING BLUEPRINTS 


Trivial as it may seem considerable energy is lost by me- 
chanics, engineers, architects, and others on account of the 
fact that blueprints are almost invariably rolled with the face 
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in. A moment’s consideration of the subject will convince the 
least observing of men that such is the case, but why it is so 
done is unanswerable except that it seems to be intuitive, just 
the same as putting money inside of a pocket-book instead of 
outside of it. The reason for putting money in a pocket-book 
is obvious, but protection in the case of blueprints is fallacious 
as the back of the paper is as necessary as the face. 

The objection to rolling a print with the face in is that it 
is a very difficult matter to make it lie open properly when 
unrolled for reference. Weights or thumb-tacks, or four hands 
are then in demand, when if the print has been rolled face out 
it may be unrolled and placed on a board or held in two hands 
without trouble. Try rolling a blueprint both ways and be 


convinced. You will not be likely again to roll a blueprint 
face in. C. H. CASEBOLT 
St. Louis, Mo. 


- [The same reason for rolling blueprints face out applies to 
the rolling of magazines for mailing. If rolled with the title 
page out when mailed, the unrolled copy will soon settle down 
and lie flat on a table with the title page up. MAcHINERY has 
been mailed for the past few months with the title page rolled 
out.—EpIror. | 


DRAWING AN ODD-SHAPED CUP 


In answer to the question on drawing an odd-shaped cup in 
the “How and Why” columns of the March issue of MACHINERY, 
the following solution is offered. By this method four opera- 
tions would be required to complete the drawing of the cup 
and Fig. 1 illustrates the successive drawing operations. The 


first operation consists in drawing from the center of the 
blank a cup-shaped depression 54 inch diameter and %4 inch 
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Fig. 1. Results of the Four Drawing Operations 


deep, as shown. The die for accomplishing this part of the 
work is shown in Fig. 8. This die is an ordinary drawing die 
with a spring blank-holder and needs no further explanation. 
The second operation consists in drawing the cup-shaped de- 
pression to the depth of 1% inch, and at the same time reducing 
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Fig. 2. The Second Operation Die 
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the diameter to 3% inch. The tools for this work are shown 
in Fig. 2. While this is a somewhat unusual type of die, it 
has worked out very successfully on similar work. The spring 
blank-holder should be supported by very weak springs. The 
third operation consists in forming the central part of the 
shell by means of the dies shown in Fig. 4, and the same dies 
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are used for the fourth operation of turning up the flange at 
the outside edge by simply adding the ring shown in Fig. 5. 
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Fig. 8. The First Operation Die 


This ring slips on over the lower half of the third operation 
die, and for this reason it is essential that the outside of this 
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Fig 4. The Third Operation Die. Fig. 5. The Ring used on the Third 
Operation Die to perform the Fourth Operation 
part of the die be absolutely concentric with the depression in 
this die. 
THoMAS ALMA 


REMOVING BURRS FROM METAL PRO- 
DUCTS—REJECTED WORK 


Referring to the inquiry of D. A. H. in the February number 
regarding economical methods of removing burrs from metal 
products, we break up discarded emery wheels and put them 
into a revolving iron cylinder having internal projections. We 
put in about an equal amount of sawdust with the broken 
emery pieces and then the parts from which burrs are to be 
removed. The tumbling of the parts with the sawdust and 
emery quickly removes all the burrs that should be allowed 
on any punched work, 

On parts for electrical apparatus that are rejected by in- 
spectors it is our practice to treat them individually so as to 
bring them up to the standard where it is possible. In a great 
many cases the stock is of so much more importance than the 
labor that we find it pays to treat the parts individually. 

West Lynn, Mass, THomas A. Wry 
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A REVOLVING-HANDLE SCREW DRIVER 


The accompanying illustration shows a sectional view of 
a revolving-handle screw-driver which is found useful for 
assembling work. It consists of a crank shaped shank A 


made from drill rod, a brass sleeve B, a steel thrust button 
C, and a hard wood handle D. To assemble these parts the 
brass bushing B is slipped over the shank A, after it has been 
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Fig. 1. A Revolving-handle Screw Driver for Rapid Assembling of Work 


bent to the required shape; then the shank is upset on the 
end. Thrust button C is now slipped in place on the handle 
and the brass bushing with the shank in it is forced in. The 
hole in the handle should be deep enough ‘to leave about 1-64 
inch play between the end of the shank and the thrust 
button. 

The screw-driver is operated by simply holding the knob 
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Fig. 2. Illustration showing the Method of Operating the Screw Driver 


of the handle against the palm of the hand and gripping the 
small portion of the shank with the fingers of the same hand 
and twisting it around without moving the wrist. After a 
few minutes’ practice this screw-driver can be worked with 
great speed in both directions. J. EU; 


BALL AND ROLLER BEARINGS IN 
MACHINE TOOLS 


In reply to your criticism in the February number of Mr. 
Henry Hess’s remarks on the application of ball bearings to 
the main spindle of machine tools, it might be interesting to 
cite the fact that several eminent tool builders in England 
have already, with apparent success, put them to this use. 
Messrs. Kendal & Gent, of Manchester, are producing a hexagon 
turret lathe which takes bars up to 3 inches, the headstock of 
which is fitted throughout with ball bearings. They claim to 
have reduced the power consumption per unit of metal 
removed about 50 per cent. Messrs. Parkinson & Sons, of 
Shipley, are fitting ball bearings to milling machine spindles. 
Messrs. Alfred Herbert,.of Coventry, are using them on the 
spindles of automatic chucking machines and turret lathes. 
This firm, before finally adopting ball bearings for the spin- 
dles, gave them a test extending over several years on some 
of the shop machines. The machines worked satisfactorily 
under heavy forming cuts. 

The type of bearing used in every case is that known as 
“single track journal,’’ which has, of course, no provision for 
adjustment. In the writer’s personal experience, he has found 
that if a ball bearing is fitted, no adjustment is needed for the 
simple reason that a bearing of ample proportion practically 
does not wear, and ball-bearing makers are now turning out 
so perfect a product that the clearance between the parts of 
a journal bearing is only just sufficient to insure free running 
—not exceeding, at any rate, that of a well scraped bush bear- 
ing. 

In the case of thrust bearings of the ball type, where thrust 
is taken by the balls in both directions, it is absolutely un- 
necessary to provide adjustment. If adjustment is found to be 


needed, this is only a proof that the proportions have been 
undercalculated, and the remedy, therefore, is obvious. The 
initial adjustment should be made in construction by the mak- 
ers and in such a way that it cannot, by any means, be tam- 
pered with by the user. 

Some months ago the writer designed a lathe headstock of 
the all-geared type, in which the journal pressures were en- 
tirely taken care of by the ball journal bearings, and the end 
thrusts, by double ball thrust bearings. The body of the head- 
stock formed an oil bath, which was necessary to lubricate 
the gears. At the same time, the spray from the oil was suffi- 
cient to keep the ball bearings in good condition, rendering 
quite unnecessary the provision of other means for lubrication; 
in fact, the headstock was entirely without lubricators. In this 
particular case, the diameter of the spindle would have been 
excessive for the load and speed, and ball bearings gave a 
means of getting over a very troublesome proposition. 

The writer has a very strong conviction that in ten years, 
so far as machine tools are concerned, practically every bear- 
ing of importance will be a ball bearing. The days of bronze 
and babbitt are numbered. A fifty per cent reduction of the 
power bill is not to be lightly considered, particularly in these 
days of coal strikes. 

A method successfully applied in a grinder head was the 
fitting of a long bush behind the ball bearing, this bush hay- 
ing a little more clearance than the balls in the ball bearing. 
The idea was that the solid lubricant with which the shaft in 
the bush was oiled would act as a deterrent against vibration, 
for befcre vibration could take place, the grease would of neces- 
sity have to be squeezed out. A Supporter oF HENRY HESS 


A TOOL-HOLDER FOR THE LATBRE 


The accompanying illustration shows a tool-holder which 
holds square turning tools or cutting-off blades made from high- 
speed steel. The holder consists of a stud held in the L-block 
which is fastened to the cross-slide, as shown. The cutting 
tool is retained by a collar, which, in turn, is acted upon by 


A Lathe Tool-holder of Rigid Construction 


a nut. As can be seen, this holder is provided with a slot in 

which cutting-off blades can be rigidly held. Another good 

feature about this holder is that there is practically no over- 

hang at all, thus enabling heavy cuts to be taken without 

chattering. CHARLES K. Tripp 
West Lynn, Mass. 


PACKING BOX NAILS 


I have just seen what seems to be an improvement in the use 
of packing-box nails—viz., the employment of paper disks 
about 4% inch thick under their heads. These disks or wash- 
ers are used in order to lessen the jar on the contents of the 
box, and to prevent damage to the box itself during transit. 
When opening, the ordinary pliers or the special nail-pulling 
devices draw the nails without mauling the box cover. The 
disks are furnished perforated ready for use. 

Dresden Germany ROBERT GRIMSHAW 
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HOW AND WHY 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
be published with the answer. 


ORIGIN OF COTTER-PINS 


A. C. C.—I am desirous of securing information in regard to 
the origin of the use of cotter-pins as well as the derivation of 
the word itself. How far back does the use of cotter-pins date? 
In what country did they originate, and wherein lies the 
significance of the word cotter-pin? 


This question is submitted to the readers. 


DIAMETER OF STEEL BALL 


A. J. C.—Please give a formula for solving this problem: 
If a steel ball 0.718 inch diameter weighs 380 grains, what 
must the diameter of a ball be to weigh 383 grains? 


A.—The cubic contents of spheres are to one another as 
the cubes of their diameters. Therefore, the relation between 


two balls is expressed by the proportion z’*: y3=a: Db, in- 


which x and y represent the diameters of the balls and a and 
b the given weights. From this we obtain the expression 
az® : 0.718° = 3838 : 380; clearing for x yields 

3! 0.7183 x 883 


v= NV 


the required diameter. 


= 0.720 inch, 
380 


PORTABLE BORING BAR 


J. HI am foreman of the machine shop of a large factory 
manufacturing tinware and sheet metal goods, and have a 
number of stamping presses to keep in repair. I have now 
the job of repairing a broken crankshaft. The bearings for 
the shaft are badly worn and need reboring. I wish to rig up 
a boring bar and bore out just enough to true up the bearings, 
which are about 3 inches dianfeter and 18 inches apart. Can 
you refer me to the design of a simple boring bar that can be 
rigged up for the purpose of boring out the holes in the press 
frame while in position? 


A.—The situation described is typical of many repair jobs 
requiring the reboring of two or more holes dead in line. The 
regular portable boring bars designed for reboring engine cylin- 
ders are generally too heavy and cumbersome for machinery 
repair work, and even if a given situation is such that an 
an engine boring bar could be used, the cost and time required 
to obtain one are generally prohibitive for emergency repair 
work. Suggestions are invited describing simple portable 
means which can be provided by almost any machine shop for 
efficiently boring holes from 2% inches diameter up, and em- 
ploying a traversing bar or traversing tool head. 


DESIGN OF DROP-FORGING DIE 


A. C. F.—I desire to make drop-forging dies for the piece 
shown in Fig. 1. This piece is to be a steel forging, and the 


Fig. 1. 


The Forging to be made 


principal point on which I require information is the proper 
shaping of the breakdown in order to distribute the stock 
so that the raised projection at the center may be brought up 
easily; also advise me what size bar steel to use and to what 
lengths the bars should be cut for forging. 
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Answered by J. W. Johnson, Revere, Mass. 

A—tThe drop-forging of the piece shown can be easily ac- 
complished by making the breakdown in the manner shown 
in Fig. 2. The outline of the breakdown should be laid out 
about % inch smaller than the finished forging is to be, and 
the corner should be well rounded at the parting line. The 
face of the breakdown should be wider than it is ordinarily 
made, in this instance being two inches wide in order to 


TOP DIE 


BOTTOM DIE 


Fig. 2. Showing the Outline of the Breakdown 


facilitate the rapid breaking down of the stock. In cutting 
the face impression in the die it should be remembered that 
the impression that is to form the projection on one of the 
faces of this piece should be cut in the upper die on account 
of the fact that the metal is more easily forced up than down 
into a depression. 

The dimensions of the stock should be very close to 3 inches 
by 1 inch, and in cutting the bars for forging, the lengths 
should be just long enough to make four pieces. The first 
piece forged will leave the bar in the condition shown in the 
upper view in Fig. 3. It will be noticed that the gate to the 
breakdown is cut away so that one-half of the outline of the 


Fig. 3. The Way the Bars are forged 


second piece is forged at the same time as the first. At the 
completion of the second forging the first forging has been 
cut from the bar, the second forging formed, and half of the 
‘third forging outlined. After completing the third forging, 
which will leave the bar in the condition shown in the lower 
view in Fig. 3, the stock is reversed and held in a pair of 
tongs which grasp the forging itself, and in this manner 
the last forging is finished. 
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THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


THE FELLOWS HELICAL GEAR SHAPER 


Spur gears with helical teeth have long been used in Europe 
in place of ordinary straight-tooth spur gearing. They are 
also coming largely into use in this country, particularly for 
automobile engine gears. The advantage claimed for them is 
that they run more quietly than old-fashioned spur gears. The 


Fig. 1. Helical Gear Shaper built by the Fellows Gear Shaper Co. 


difference in the action of the two forms is this: With the 


spur gear the tooth makes contact with its mate instantan-_ 


eously along the full width of the face. With helical-tooth 
gears, on the other hand, the teeth do not come into engage- 
ment with each other for the full length at once. Contact is 
made at one end of a pair of teeth first, then a little further 
in from the end, then a little further still, and so on to the 
other end of the tooth; and by this time the next pair should 
be making contact at the front end. Thus it comes about that 
the teeth are making contact all the time and are going out 
of contact all the time, the engagement being continuous 
instead of intermittent. This tends to make the action smooth 
and regular. 

The Fellows Gear Shaper Co., 25 Pearl St., Springfield, Vt., 
some time ago began a series of experiments and investigations 
on the problem of a simple and accurate process for cutting 
these helical gears. As the result, a helical gear shaper and 
a hardened and ground helical gear shaper cutter, have been 
produced, which extend the accuracy and output of the gear 
shaper process, to the cutting of helical gears. 


Principle of the Helical Gear Shaper 
The principle of the shaper’s operation is identical with that 
of the regular gear shaper for spur gearing. Fig. 3 shows a 
helical gear of steel or other metal rotating in engagement 
with a blank made of putty, wax or some other plastic sub- 


stance. It is evident that the teeth of the generating gear 
will mold, in the plastic blank, teeth of the proper shape to 
engage with it or with any other gear of the same pitch and 
helix angle. If the plastic blank could then be hardened, it 
would be a serviceable gear for use in an actual machine. 
The practical problem, of course, is to adapt this molding 
process to the cutting of hard metal gears. This may be done 
as shown in Fig. 4 where the generating gear is of high speed 
steel with the tooth outlines sharpened to a cutting edge. This 
gear, or gear-like cutter, is rotated with the metal blank as if 
they were in mesh with each other the same as in Fig. 3. In 
addition, the cutter is given a cutting stroke with a helical 
motion, which sweeps its cutting edge through the exact space 
occupied by the tooth surfaces of the generating gear in Fig. 3, 
and the cutter generates helical teeth in a metal blank, in 
exactly the same way that the gear molded teeth in the plastic 
blank; any gear so generated and having twelve teeth or more, 
will mesh with any other gear of twelve teeth or more, cut by 
the same cutter. J 


Special Features of the Machine 


Two views of this new helical gear shaper, are shown in 
Figs. 1 and 2. The only change in the design, as compared 


Fig. 2. Rear View of Helical Gear Shaper 


with the gear shaper previously built by this company, is 
the provision of a helical guide for giving the twisting motion 
to the cutter spindle as it is reciprocated up and down for the 
cutting and return strokes. Fig. 5 shows the cutter spindle, 
guide and cutter removed from the machine. The ‘guide, as 
may be seen, is a solid block of cast iron, which is planed by 
special machinery to a helix of the proper lead. The mating 
guide (see Fig. 6) is seated in an enlarged hub bolted to the 
face of the index wheel. It is of large dimensions and has 
planed and scraped helical surfaces. It is split in the middle 


122 


and is provided with an endwise adjustment for taking up 
the wear. The bearing surfaces are so generous, however, that 
the wear is negligible. The location of the helical guides in 


the machine is plainly shown in Fig. 8, where the internal 
member is seen projecting beyond the hub in the upper index 
wheel. 

his guide mechanism is worthy of particular study. Change 
gears have been invariably employed for obtaining the desired 
helix angle in previous designs of commercial helical gear- 
This is convenient where constant changes 


cutting machines. 


Fig. 3. Diagram illustrating Molding-generating Principle 


in helix angle are to be made, but it is a disadvantage as a 
manufacturing proposition. The control of the motion is 
elastic and complicated. Furthermore, the change gears usually 
have to be reset for each new number of teeth cut, even though 
there may be no change in the helix angle, and often the ma- 
chine is so designed that a change of feed cannot be made 
without a re-calculation of the helix change gears. The result 
is that it may be impossible to do more than approximate the 
desired helix angle, so-that two gears of different numbers of 
teeth will be found to have slightly different helix angles when 
the attempt is made to run them together, this being due to 
approximations in the gearing for the two cases that were 
different in amount or direction. 

With the helical guide mechanism of the helical gear shaper, 
the cutter is directly connected through the spindle to the 
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Fig. 4. Detail View of Helical Gear Shaper 
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guide which determines the lead of the helix. The control of 
the motion is direct, rigid and positive. The mechanism is 
independent of the feed, cutting stroke, indexing or any other 
function of the machine. It is made of the exact helix desired 
in the first place and never changes. By means of special ma- 
chinery, any number of guides of any angle can be made, all 
exact duplicates of each other. The helix angle of the gears 
likewise never changes, so that this source of error is removed. 
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Only ten or fifteen minutes is required to change cutters 
or guides when changing from one helix to another or from 
a right-hand to a left-hand gear. 

A pair of helical cutters used on this machine, is shown in 
Fig. 7. Like the straight, spur-gear shaper cutter, the helical 
cutter is hardened before finishing the tooth outline, so that 
all error from change of shape in the fire is avoided; and it 
is ground to shape by a generating process after hardening. 
Every curve on these cutters is a generated curve that is not 
copied in any way and is formed without the use of templets 
or master tools. With original curves generated in place on 
the cutter after hardening, great accuracy is secured. 


General Description of the Machine 


Aside from the special features previously referred to, the 
machine is practically a No. 3 Fellows gear shaper of the well- 
known design. The machine is naturally divided into the fol- 
lowing parts: The cutter drive; helical guides; relieving 
mechanism; index and feed mechanisms. The separate sections. 
will be described briefly. 

The cutter drive is operated from the four-step cone pulley 
seen in Fig. 2. A pinion at the rear end of the cone pulley 
shaft meshes with a large gear shown at A in Fig. 9, which is 
provided with a graduated crank slot for crankpin B operating 
connecting-rod C. The upper end of C is pivoted toa wrist-pin 


Fig. 6. Mating Helical Guides for 
Cutter spindle 


Fig. '7. Helical Gear Cutters 


Fig. 5, Cutter-spindle and 
Helical Guide 


in casing D which has bearings for worm #. This worm en- 
gages worm-segment ff keyed to rock-shaft G. The rock-shaft. 
at its other end carries spur gear segment H meshing with rack 
teeth cut in spindle sleeve J, Fig. 11. By means of these connec- 
tions the cutter spindle K and cutter L are reciprocated. Ad- 
justment of crankpin B in the graduated slot, adjusts the 
length of the stroke to agree with the graduations. The turn- 
ing of worm £ adjusts the position of the stroke to agree with 
the location of the face of the gear being cut, and screw Y 
clamps this adjustment. 

The helical guides, illustrated separately in Figs. 5, 6 and 
8, are shown in place in Fig. 11. The fixed guide M is seated 
in the extended hub N of the upper index wheel O. The moy- 
able guide P is keyed to cutter spindle K. Guide M is split 
into longitudinal sections adjustable on each other by means 
of screw Q. This allows the adjustment to give the proper 
closeness of fit. 

The relieving mechanism operates as follows: Crank gear 
A is keyed to shaft R which extends through to the front of 
the machine where it carries a double-throw cam S. Cutter 
spindle K and all the attached mechanism is mounted in the 
head casting 7’ which, as shown most plainly in Fig. 9, is free 
to swivel through a short arc about the axis of shaft G@. At 
the beginning of the cutting stroke, cam S, bearing on roll W 
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(see Fig. 11), throws this cutter head forward into the posi- 
tion shown for cutting. On the return stroke, the cam bears 
against spring support roll V on the left, swinging head 7 
free and relieving the cutter from the work. On the cutting 
stroke, the head is swung against positive stop W which brings 
it always to the same position. 

As explained in connection with Figs. 3 and 4, the cutter 


Fig. 8. Detail View of Hub containing Helical Guides 


and work are revolved in mesh with each other as if they 
were a pair of gears. Index wheel O for the cutter, and the 
work index wheel, revolve continuously during the cut, a 
single revolution of the latter sufficing to complete the work 
in ordinary cases. They are connected by change gears set 
for the desired number of teeth. ; 

Four points should be noticed with reference to this index 
motion: First, it is continuous, steady and slow in movement; 
second, there is but one revolution per cut, which greatly 
increases the life of the index mechanism; third, the index 
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worms revolve so slowly that it is possible to make them 
self-locking so that the helical thrust of the cutter does not 
disturb their connection; and fourth, the index mechanism is 
independent of either the cutter drive or helix mechanism, 
and is thus free from the irregular action of the former or 
the complication inherent in the usual design of the latter. 

The standard reverse taper work arbor of the gear shaper 
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Fig. 9. Vertical Section, showing Drive for Cutter-spindle and Relieving Mechanism 
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is retained, thus tying the work, arbor and spindle into a 
solid whole and giving the entire structure great rigidity. As 
shown also in Figs. 1 and 4, an outboard support is provided 
for the work arbor as well as a work support clamped directly 
to the main frame of the machine. These provisions hold all 
work firmly, support it against the thrust of the cutter, and 
permit the machine to “get out” of the cutter all there is in 
it. Two heavy streams of oil are directed on the cutting edge, 
cooling the tool and giving a fine, smooth finish on steel work. 

The feed mechanism is identical with that of the regular 
gear shaper. It comprises the rotary motion for the index 
mechanism, together with means for feeding the cutter in to 
depth at the beginning of the cut and stopping the feed when 
the cut is finished. It is entirely automatic in its action. 

The double-cut mechanism furnished with every machine, 
is invaluable when the coarseness of the pitch or the hardness 
of the material makes it necessary to take a roughing and a 
finishing cut. The adjustment of a clamp-screw in a grad- 
uated slot, determines the amount of stock left for finish. 


Fig. 10. Cutting a Herringbone Gear 


When set for the double cut, with the feed thrown into opera- 
tion, the following sequence takes place automatically: First, 
the cutter is fed in to roughing depth. The work then makes 
one full revolution with the cutter at roughing depth. The 
cutter next feeds in to finishing depth, and the work makes 
one full revolution at this depth. Finally, the 
feed is stopped and a bell rings to call the operator. 


Cutting Special Forms of Helical Gearing 


The helical gear shaper, like the spur gear 
shaper, will cut teeth in to a narrow recess. It is 
therefore easy to cut teeth to a shoulder or to cut 
cluster-gears with two or more diameters on the 
same piece. This same feature makes it possible 
to cut solid, double helical or herringbone gears. 
With this design of gearing, it has been necessary 
hitherto to leave a wide space between the two 
sections for the cutter to run out into, or else the 
gear has been made in two pieces which are cut 
separately and fitted and fastened together after- 
wards. One of these expediencies wastes space, 
the other time. _With the helical gear shaper, a 
herringbone gear can be made in one solid piece 
with a narrow groove between the two sections. 
One-quarter or five-sixteenths inch will do, depend- 
ing on the pitch or helix angle, The teeth are cut 
in to this narrow recess from either side. Fig. 10 
shows such a gear with the right-hand teeth 
already formed, and the cutter at work on the left- 
hand teeth. Where the mating gear is to be cut 
in the same way, a simple locating fixture brings 
the teeth on each side of both gears, into position so that a 
full bearing is obtained on each side of the recess. 
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Specifications of No. 30 Helical Gear Shaper 


The maximum capacity of this machine for cutting helical 
gears is as follows: Outside diameter, 18 inches; face width, 4 
inches; diametral pitch in cast iron, 6; diametral pitch in 
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steel, 8. It can also be arranged for cutting regular external 
spur gears, having a maximum outside diameter of 24 inches; 
face width, 4 inches; diametral pitch in cast iron, 6; diametral 
pitch in steel, 7. The strokes per minute are 45, 64, 100 and 


140. The strokes per inch of pitch diameter of the gear blank 
are 216, 286, and 418. 

In the construction of the machine, particular attention is 
paid to such vital parts as the index wheels and worms, guides, 
cutter ram, work spindle, bearings, etc. 
are carefully selected for the service 


The materials used 
required of them. The 
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Fig. 11. Section through Cutter-spindle 


cutter spindle is hardened and ground. The fast running bear- 
ings are lined with phosphor-bronze. 

In addition to the machine, the following equipment is fur- 
nished: Oil pump and all connections; flexible tubing; two oil 
nozzles; countershaft complete with tight and loose pulleys; 
change gears for spacing all numbers of teeth from 12 to 50, 
and from 50 to 450, excepting the prime numbers and their 
multiples; one pair of right- and left-hand helical guides of any 
helix angle specified, up to 30 degrees; all necessary wrenches, 
etc. 


DETROIT SWITCH WITH SAFETY LOCK 


Those who read Professor Hutton’s article in the April 
number on the “Prevention of Industrial Accidents,” will recall 
the reference to a safety lock for electric switches, to prevent 
the unauthorized closing of a switch when repairs are being 
made along some part of the circuit. The Detroit Fuse & 
Mfg. Co., 1400 Rivard St., Detroit, Mich., has just brought 
out an “ironclad” fused switch which is equipped with a 
padlock for locking the switch in the “off” position, to prevent 
a circuit from being closed at the wrong time. 

The switch is operated by means of a plunger-actuated 
mechanism with rods projecting through the cover of the box. 
This mechanism is controlled by a handle on the outside of 
the switch, and it carries the fuses. The mechanism is 
attached to the inside of a rubber-gasketed hinged door, and 
the fuses may be replaced by opening this door. All current- 
carrying parts are “dead” when the door is open, and the 
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“live” connections are all at the bottom of the switch box, so 
that it is impossible to make accidental contact with them. 
The cover of the switch can be clamped shut by an eye-bolt 
and wing-nut which engages lugs as shown. A drilled rivet 
is fastened to the cover, and by running a car seal through 
this rivet and a hole in the wing-nut, the switch can be sealed 
to prevent tampering with the fuses. By means of the pad- 
lock and clamp shown, the box can also be locked in the “off” 
position. This feature makes the switch ideal for the control of 


Switch with Padlock for Locking it in the ‘“‘Off’? Position 


elevators, special machinery or any electrical service where 
it is desirable at times, to prevent an unauthorized person 
from closing a circuit. When repairs are being made to a 
motor, power circuit or lighting circuit, the one making them 
can lock the switch in the “off” position and secure absolute 


protection. The padlock and clamp are attached to the switch 


cover by short brass chains. 


POWERFUL HYDRAULIC JACK 


The United States government has recently purchased from 
the Duff Mfg. Co., of Pittsburg, Pa., a hydraulic jack capable 
of lifting a load of 500 tons. This jack is to be used in the 
Washington Navy Yard. It is of the independent pump type 


Duff-Bethlehemi 500-ton Hydraulic Jack 


and is composed of two separate parts, one of which contains 
the water reservoir with its pump chambers, and the other 
the ram or lifting mechanism. 

Flexible copper tubing capable of withstanding a pressure of 
10,000 pounds per square inch, connects the two members as 
the illustration shows. With this arrangement, the ram can 
be placed in any position where’there is room enough for it, 
while the pumping mechanism can be located at a sufficient 
distance to allow the operator plenty of working room. 

The pump is an improved duplex type, providing an accumu- 
lative stroke on the upward motion of the pump piston, and 
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a working stroke on the downward movement. The pump is 
so arranged that a light load can be lifted five times as fast 
as a heavy load. This differential speed is automatically 
spring controlled, and requires no regulation of valves by the 
operator. The high speed is used for loads up to 35 per cent 
of the jack’s capacity. In lifting loads greater than 35 per 
cent of the total capacity, the spring controlled valve auto- 
matically opens at the predetermined pressure per square inch, 
and the pump becomes single acting, working on the down 
stroke only. : 

Another feature of this jack is the gage, which shows the 
exact lifting pressure that is being applied. This gage acts 
as a scale and registers in tons the weight that is being lifted. 
The jack is simple in construction and has no parts to get out 
of order. 


CLAMPS FOR MACHINE TOOLS 


The clamping of castings or forgings to the table of a planer, 
milling machine or other tools, frequently requires more time 
than the actual operation of machining the work. Further- 
more, a great deal of unnecessary time is often consumed 


Fig. 1. Clamp Eccentrically Pivoted to Hexagonal Block 


because of the lack of proper clamping facilities, as every 
machinist knows. Schuchardt & Schtitte, Cedar and West Sts., 
New York, have placed on the market the different styles of 
clamps shown in Figs. 1, 2 and 3, which are designed to reduce 
the time required for setting up work. 

The construction and application of these clamps is so clearly 
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Fig. 2. Type used for Side Clamping 


shown by the illustrations that a description is scarcely neces- 
sary. The type illustrated in Fig. 1, has a clamp or claw which 
is pivoted eccentrically to a hexagon block, with the advan- 
tage that six different heights may be obtained by simply 
rotating this block. The design illustrated in Fig. 2 is in- 
tended especially for side clamping, whenever the nature of 


Fig. 3. Combination Clamp for Side and Top Clamping} 


the work is such that clamps on top would interfere with the 
movement of the tool. This clamp has two bolts, one of which 
holds the base while the other tightens a hinged upper mem- 
ber which wedges a hinged claw at the end against the side of 
the part to be machined. The clamp illustrated in Fig. 3 may 
be used for side clamping, as indicated to the left, or for top 
clamping as shown in the right-hand view. This clamp is, in 


MACHINERY 


725 


some respects, a combination of the two types previously re- 
ferred to. The outer end of the clamp is pivoted to a rectangu- 
lar packing block, in such a way that four different heights are 
available. These clamps are made in-a number of different 
sizes. 


MAGNALAMP FOR MACHINE TOOLS 


Operators of machine tools frequently have trouble in ad- 
justing an electric lamp so that the light falls on the right 
spot. The device illustrated in Fig. 1 is designed to overcome 
this difficulty, as it can be attached to the machine (as shown 
in Fig. 2) or work by means of an electro-magnet which con- 


Fig. 1. Electric Light with Magnet for Attaching it to 


Machine or Work 


tains an ordinary incandescent light bulb. It can be applied 
to iron, steel or any structure that is entirely or partly com- 
posed of iron and steel, and the magnetism causes it to stick 
tight enough to withstand considerable pull. The light bulb 
extends either from the end of the cylindrical magnet, as 
shown in the view to the left, or radially from the side, as 
indicated in the right-hand view, and its position can easily 
be changed. The 

same current sup- 
plies the lamp and 

magnet, although 

the latter consumes 

avery small amount 

of energy. The cur- 
rent is controlled 

by a quick-acting 
switch operated by 

aknurleddisk 

which forms the 

central pole-piece of 
the magnet. When 
this knurled pole- 
piece is turned in a. 
clockwise direction, 

the siwiteh is 

opened or _ closed 

with each snap. 

This switch cannot 

be operated when 

the magnet is in 

use. After the current has been turned on and the lamp is 
lighted, the magnet can be de-energized (so that the lamp may 
be placed or removed) by pressing the little push button seen 
extending from the side of the casing above the magnet. By 
releasing this button, the magnet is instantly brought into serv- 
ice again. After the lamp has once been lighted, it remains 
lighted, irrespective of whether the magnet is energized or not; 
consequently, it is never necessary to be without light. 

This lamp should be supplied with direct current, and it is 
furnished for the two standard voltages of 110 and 220 volts. 
This lamp is also supplied with a counterbalance device when 
it is to be used as a permanent lighting fixture. With this 
equipment, it serves as an ordinary drop-light when not at- 


Fig. 2. Magnalamp attached to Planer 
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tached magnetically, and it can be quickly adjusted to the re- 
quired height. The magnalamp is made by the Sachs Labora- 
tories, Inc., 103 Allyn St., Hartford, Conn. 


LODGE & SHIPLEY HEAVY FORGE LATHE 


The Lodge & Shipley Machine Tool Co., Cincinnati, O., has 
recently designed a lathe for taking very “heavy” cuts in con- 
nection with the rough turning of shafting and forgings. The 


power and cutting capacity of this machine is shown by a 
recent performance, which is said to be safely within the ca- 
A 0.45 carbon steel 


pacity of the lathe for continuous service. 


Fig. 1. 


axle was reduced 1% inch in diameter by a single cut, with a 
9/64-inch feed per revolution, and a surface speed of 638 feet 
per minute. The lathe is unusually massive, as the accom- 
panying illustrations show, so that it will withstand continued 
service of the most severe nature: 

The actual swing over the carriage is 15 inches, and the 
swing over the bed 3014 inches. The arrangement of spindle 
speeds is such that the lathe is adapted only for turning work 
between centers; that is, the speed range suits only diameters 
which will swing over the carriage. The spindle speeds pro- 
vide for turning at a rate not to exceed 140 feet per minute on 
3-inch diameters, 
and not less than 
61 feet per minute 
on 15-inch diame- 
ters. 

The headstock is 
designed to receive 
a 30-horsepower di- 
rect-current, varia- 
ble-speed motor, 
having a _ speed 
range of from 400 
to 1200, but any 
type of motor can 
be applied and of 
any horsepower up 
to 40. There are 
two gear ratios, 
which, with, the 
motor range of 3 
to 1, give spindle speeds varying from 15.6 to 173 revo- 
lutions per minute. Any ratio of gearing may be pro- 
vided to accommodate motors of higher speeds or to give 
the driving spindle any desired slower speed. The reducing of 
the spindle speed will, of course, increase the gear ratio. The 
. driving gears within the headstock are of steel, and are hard- 
ened and heat treated. The lightest driving gear is 4 diame- 
tral pitch. The front spindle bearing is of.large diameter and 
gives a prcjected area of 60 square inches. 
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The spindle bearings are of standard composition metal. All 
other ‘headstock journals are bronze bushed. The back spindle 
bearing is also of large diameter and gives a projected area of 
47 square inches. The machine is provided with a compensat- 
ing faceplate drive. The faceplate is 22 inches in diameter 
and is made of steel, as are the dogs which act as drivers. 
These drivers can be adjusted radially on the faceplate to 
accommodate driving dogs of various capacities and lengths. 
The driving shafts within the headstock are supported on 
both sides of the gears, thus eliminating all overhang. 

Forced lubrication is provided for all of the driving gears 


and journals, including the main spindle bearing and the: 


thrust at the back of the spindle. The oil drains from the 
headstock bearings and gearing to a reservoir cast in the bed 
underneath the headstock, and is pumped from this reservoir 
by a spiral geared pump, up to a reservoir at the top of the 
head, from which it is 
piped to the various 
bearings and_ gears. 
The spindle is solid, 
and runs 
solid, hardened steel 
plug at its back end, 
tc oppose the tremen- 
deus thrust. 

The centers are No. 
6 Morse taper, and the 
one in the headstock 
is fitted into a hard- 
ened steel bushing 
forced into the spin- 
dle. The headstock is 
48 inches long over- 
all, and has covers 
which entirely enclose 
all the driving gears. 
.The machine will de- 
liver, with a 30 horsepower motor, about 19,500 pounds 
pull on an 8-inch shaft, and with.a 30 per cent over- 
load of motor, about 25,000 pounds. This would ordinarily 
create a pressure of 400 pounds per square inch on the spindle 
bearing, but the driving pinion is so placed that the pressure 
of the cut is opposed by the driving pinion itself; consequently 


Fig. 2. Rear View of Forge Lathe showing Separate Pumps for Oiling Headstock and Supplying wubricant co Cutting Tool 


this amount of pressure per square inch is greatly reduced. 

The tailstock arbor is of large diameter and length, and is 
reamed for No. 6 Morse taper. It is made of tool steel. The 
tailstock has a long bearing on the bed, and a locking pawl en- 
gages a rack cast inside the bed. 

The smallest gear in the apron is 31% inches in diameter, 
and the finest pitch used, 5 diametral pitch. The smallest face 
of any gear in the apron is 1% inch wide. All apron gears 
are of steel, and all bearings are bronze bushed. The friction 


against a - 
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for locking the feed is placed on the outside of the apron to 
insure close inspection of friction faces at all times. The apron 
is double webbed, giving support at both ends of all studs. A 
rear view of the apron is shown in Fig. 3. The handwheel is 
18 inches in diameter, and is geared so that one turn moves 
the carriage about % inch. 

The carriage is very long, and the entire length bears on 
the bed. The total area of bearing surfaces on the bed is 245 
square inches. It is gibbed both front and rear, and also 
under the inside V’s. The bridge is ex- 
tremely wide and strong, the tool-block is 
steel, and rests on a cast-iron cross-slide. 
It has one center slot to accommodate tools 
1% inch by 2% inches, and two open sides 
for tools of the same dimensions. Serrated 
and hardened tool-steel plates are secured 
to the tool-block to give the tool a long 
bearing. The cross-slide is very long, and 
has 168 square inches of bearing surface on 
the top of the carriage. The cross-feed 
screw is cf large diameter, and is placed as 
high as possible to resist the action of the 
cut. There is an oil trough cast entirely 
around the carriage, and this trough is 
placed below the inverted dovetail so that 
the lubricant from the cutting tool will 
not flood around the sliding surfaces. The 
carriage drains at the four low corners, back into the drip 
pan under the bed. i 

A separate and very substantial pump is provided for the 
cutting compound, which is geared positively from the head- 
stock, and this pump will deliver a 34-inch stream of lubricant 
to the cutting tool at the rate of 16 gallons per minute. In- 
stead of the usual flexible tubing there is telescopic tubing, 
(see Fig. 2) with proper stuffing boxes to take care of the 
longitudinal traverse of the carriage. 

The bed is very wide at the top and unusually deep. It is 
mounted on cabinet legs, and has a heavy steel oil pan the 
entire length. This oil pan does not rest upon the floor, but 
is high enough to permit a cast-iron drip pan, mounted upon 
rollers, to be run under it. The lubricant from the chip pan 
is drained directly into the cast-iron pan and is pumped from 
this again to the cutting tool. This method separates the chips 
from the lubricant, and the chip pan itself is always compara- 
tively dry. 

The feed rod is of large diameter, and has two keyseats 
diametrically opposite for driving a steel bevel gear in the 
apron. The rod is driven by plain change gears, and four 
changes of feed are provided as follows: 1/16, 3/32, 9/64 and 
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Fig. 3. Rear View of Forge Lathe Apron 


3/16 inch per revolution. The feed gears are steel, of wide 
face, and coarse pitch. The motor controller rod extends along 
the front of the bed, and is operated by a handle near the top 
of the carriage. 


BICKNELL-THOMAS CLUTCH 


The Bicknell-Thomas Co., of Greenfield, Mass., is now Manu- 
facturing a roller grip clutch which contains few parts and is 
self-adjusting for wear and varying load conditions. It re- 
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quires a small amount of space and is easily engaged. The 
construction of the clutch is shown in Figs. 1 and 2. Inside 


of the body A, which is free to rotate upon the shaft, there is 
a hardened steel bushing B, which is keyed to the shaft. A 
hardened steel cam-ring, which may be seen to the right in 
Fig. 1, is loosely mounted on the end of the clutch body. Fit- 
ting into slots in the body A and interposed between the cam- 
ring and bushing B, are three hardened steel rolls D. One end 
of a flat coil spring # is attached to body A and the other end 


e 
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View showing Single and Double Bicknell-Thomas Clutch and Component Parts 


to the cam-ring, which is held onto the body by a screw and 
roll F. On the inside of the cam ring and directly over the 
rolls, there are cam surfaces. The clutch is operated by shift- 
ing slide G@ which causes the coil spring # to slightly rotate 
the cam-ring upon the clutch body. As the result of this 
rotary movement, rolls D become wedged between the fixed 


Fig. 2. Single Clutch with Cam-ring Removed 


bushing B and the cam-ring, thus causing the clutch and shaft 
to rotate as a single unit. A single clutch is composed of only 
sixteen parts, including the oil cup, shifter, thimble and col- 
lar, and all parts are interchangeable. 


BEAMAN & SMITH NINE-SPINDLE 
MILLING MACHINE 


The nine-spindle milling machine illustrated herewith is a 
special design recently built by the Beaman & Smith Co., 
Providence, R. I., for automobile manufacturers. This machine 
finishes, in one operation, three sides of as many ‘‘T-head” ~ 
cylinder castings as the table will accommodate, thus greatly 
increasing the rate of production and giving a uniformity to 
the work that is impossible when each easting is machined 
separately. 

The construction of the machine is similar, in many respects, 
to the regular planer or horizontal type, except for the arrange- 
ment and number of cutter spindles and the necessary changes 
in the driving mechanism. A saddle on each upright carries 
three spindles, five of which are in a horizontal position paral- 
lel with the platen, whereas one is at an angle of 45 degrees 
with the platen, as the illustration shows. In addition, three 
vertical spindles are carried by the saddle on the cross-rail. 
The saddles on the uprights have vertical movements and the 
one on the cross-rail, a horizontal movement. 

The work-table has a maximum traverse of 10 feet, 10 
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inches on the bed, and it is 17 inches wide and 10 feet long. 
It has quick power movements in either direction, varying 
from 3% to 141% feet per minute. The table is operated by a 
screw which engages a revolving bronze nut, and the thrust 
is taken by ball bearings. An automatic stop is provided, and 
the feeds are so arranged that the desired rate can be secured 
for any spindle speed. The feed movements are positive in 
either direction, being transmitted through gearing contained 


Special Beaman & Smith Nine-spindle Milling Machine 


in a conveniently located feed box. Nine changes are available, 
varying from 1 to 6 inches. The spindles are of crucible steel 
and run in hard bronze boxes. The 45-degree spindle has a 
2-inch endwise adjustment and the others have a 114-inch 
adjustment. The ends of the spindles are made to fit cutters 
according to specifications. The spindles all operate in unison 
and the speeds vary from 17 to 69 R.P.M. The front bearings 
are 3 inches in diameter, 4 inches long, and means are pro- 
vided to compensate for wear. The rear bearings are 2% 
inches in diameter and 41% inches long. 

This machine is driven by a 714-horsepower motor through 
gearing having a ratio of 23 to 1. The distance between the 
uprights is 31 inches and the maximum and minimum dis- 
tances between the ends of the horizontal 
spindles are 15 3/8 inches and 5 7/16 inches, 
respectively. The minimum distance from the 
top of the table to the ends of the vertical 
spindles is 18 1/16 inches and the maximum, 
19 9/16 inches. The distances between the 
centers of the spindles in each saddle are fixed, 
the positions of the spindles being governed to 
suit requirements. The weight of the entire 
machine is approximately 20,000 pounds. All 
fast-running shafts have bronze-lined boxes; 
the bearings are finished by grinding; the 
sliding surfaces are scraped, and all the gears, 
many of which are of steel, are cut from the 
solid. 


WILLEY 12-INCH SENSITIVE DRILL 


The Willey Machine Co., Jeffersonville, Ind., has brought 
out a new design of 12-inch sensitive drill. This machine is 
of the bench type and is driven by a motor which connects 
with the spindle by a belt operating on the three-step cone 
pulleys shown. Three changes of speed are available. The 
motor is adjustably mounted for varying the belt tension. The 
starting switch is within the motor frame. The motor can 
easily be detached and exchanged for another, in case it is 
necessary to use a different voltage or an alternating current. 
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The motor is mounted high enough on the column to be out 
of the way of dirt and chips. The sliding head has a move- 
ment of 8 inches on the column, and the machine drills to 
the center of a 12-inch circle. The greatest distance from the 
spindle to the table is 11.inches, and the traverse of the spindle 
is 3 inches. The total height of the machine is 26 inches, 
and its weight, 90 pounds. The maximum power of the motor 
is 144 horsepower. 


Twelve-inch Motor-driven Bench Drill 


HYDRAULIC BAR STRAIGHTENER 


An improved hydraulic bar straightener has been designed 
by the Hydraulic Press Mfg. Co., 84 Lincoln Ave., Mount 
Gilead, Ohio, for use in machine shops, automobile factories, 


_ Hydraulic Bar-straightener built by the Hydraulic Press Mfg. Co. 


garages, etc. This machine will quickly bend or straighten 
bars, shafts or axles and it is adapted to various sizes of stock. 
The construction is simple and a powerful pressure can easily 
be exerted on a bar or axle. 

The press frame is formed of two steel I-beams having rigid 
stands at the ends, and the press itself is mounted on a car- 
riage which rolls along the lower, outer flanges of the I-beams. 
A bracket on the carriage supports the pump and water-box, 
as the illustration shows. The cylinder strain rods are extra 
strong and have a large factor of safety. A pressure gage and 
safety valve are provided to eliminate all danger from over- 
strain. The upper surface of the I-beams is machined, thus 
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providing a true surface upon which the bending blocks and 
the tail roller center can slide. By means of the roller cen- 
ters, axles or shafts can easily be turned to the required posi- 
tion by the hand crank shown. The press can be rolled to 
either end of the frame with one hand, thus permitting the 
work to be placed in position without pushing it in endwise. 

When the press is in use, the axle or shaft to be bent is 
placed on the roller centers and turned to the required posi- 
tion. The levers of the bending blocks are then thrown back, 
thus lifting the axle from the roller centers. The ram is next 
lowered to the proper position by a hand-lever attached to it, 
which operates through a rack-and-pinion movement. Every- 
thing is now ready for applying the pressure. The pump is 
operated by hand, and as it is provided with a 30-inch exten- 
sion handle, pressures up to 125 tons are easily obtained, A 
pressure of 75 tons is sufficient to bend a solid iron bar 4% 
inches in diameter, with the supports 30 inches apart, whereas 
a pressure of 125 tons will bend a bar 6 inches in diameter 
with the supports 36 inches apart. It is evident, of course, that 
larger bars can be bent by increasing the distance between the 
supports. The ram has a movement of 4 inches, but by using 
extension blocks which can be attached to it by a set-screw, the 
advantage of a longer travel can be secured. This makes it 
possible to straighten large or small bars. 

This type of straightener is made in various sizes, having 
a beam length of from 9 to 25 feet, and with pressure capaci- 
ties varying from 75 to 125 tons. In addition to the roller 
centers, the machine may also be equipped with spring cen- 
ters, both forms being interchangeable. 


STOCKBRIDGE SHAPER WITH SUPPORT 
FOR SWIVELING KNEE 


The Stockbridge Machine Co., Worcester, Mass., is now equip- 
ping shapers of the swiveling knee type with an outboard sup- 
port. This support is similar to the type used previously on 
the shapers built by this company having a standard stationary 


Stockbridge Shaper with Swiveling Knee and Outboard Support 


knee, and it is designed to hold the table rigidly in any posi- 


tion. The knee is revolved by means of a worm and gear 
operated by a handle conveniently located on the working side, 
as shown in the illustration. A dial on the front of the knee, 
which is graduated in degrees, permits setting the table to any 
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angle when planing bevels. One side of the knee can also be 
equipped with a tilting top, thus making it possible to plane 
compound angles. : 

This swiveling knee support is now applied to the 16-, 20- 
and 24-inch back-geared shapers, and the 18-inch all-geared 
type. The machine illustrated is a 24-inch size. The necessity 
for supporting a knee of the swiveling type is just as great as, if 
not greater than, for a stationary knee, as shapers having the 
former design are frequently used for planing parts requiring 
considerable accuracy. 


HAYES CIRCULAR FILE 


The circular file shown herewith is intended for filing alumi- 
num, solder, babbitt, and other soft metals. The particular 
file illustrated is 14 inches in diameter and 1 inch thick. There 
are teeth on both sides of the file and these are cut by hand. 
When the file is in use, it is mounted on a stand like an 
emery-wheel and is rotated at a speed of 200 revolutions per 


minute. 


Circular or Rotary File for Filing Soft Materials 


The Ford Motor Car Co. uses a file of this type for filing 
connecting-rod caps, the babbitt on these caps being “surfaced” 
by simply holding them against the side of the revolving file. 
This file is manufactured by the Hayes File Co., Detroit, Mich. 
It can be obtained in any diameter desired, and either the 
thickness or grade of cut is varied to meet individual require- 
ments. The file does not clog, and it is especially valuable for 
finishing soft metals such as those mentioned. 


BLISS DOUBLE-DRAW PRESSES 


Double-draw presses are the latest development for produc- 
ing cupped articles or shells by the drawing process. They 
differ mechanically from the ordinary double-action press in 
having three, instead of two moving slides, and, therefore, 
might appropriately be called triple-action presses. The pri- 


-mary object sought in the double-draw press, is to save time 


and increase production by making two drawing operations on 
a single article with one stroke of the press, or to draw and 
re-draw, or re-draw twice in a single operation. It will be 
seen that this type is, therefore, particularly adapted for arti- 
cles that require more than one drawing operation to bring 
them to required dimensions. 

The economies effected by this method of drawing, are not 
due to the simplicity and rapidity of mechanical production 
alone, but also to reduced handling of shells and the smaller 
space occupied by the machinery and partially finished 
product. In addition, the annealing of shells between opera- 
tions is unnecessary. With the double-draw press, annealing 
is avoided, as one drawing operation immediately succeeds 
another, and the heat generated in the first drawing remains 
in the shell. As annealing involves much expense in the main- 
tenance of furnaces, handling and cleaning annealed shells, 
etc., the economy, in this respect, is important. 

The double-draw presses illustrated herewith are two of a 
line of six sizes built by the E. W. Bliss Co., 5 Adams St., 
Brooklyn, N. Y. The performance of these machines is said 
to be very satisfactory. The presses range in drawing capacity 
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for blanks up to 25 inches in diameter, and the material varies 
from 1X tin to steel 1/16 inch thick. Shells have been pro- 
duced having depths up to 10 inches. The smaller sizes are 
of a somewhat different construction than the larger, being 
arranged for dies with cutting edges, in order to cut blanks, 
draw and re-draw in one stroke. The larger sizes (beyond 
a 12-inch diameter blank capacity) are not adapted for the use 
of dies with cutting edges. 

The slide movements in these presses operate the dies as 
follows: A double die with the blank on its top, is brought 
in contact with a blankholder. A tubular punch then descends 
into the top section of the die, making the first draw. The 
tubular punch then stops and dwells, thus acting as a blank- 
holder during the second draw. The second draw is per- 
formed by a punch that descends through the tubular punch 
into the lower section of the die, the second draw beginning 
immediately after the first is completed. 

Fig. 1 shows a machine used for cutting blanks up to 12 
inches in diameter, from brass sheets or strips up to No. 22 


Fig. 1. 


Double-action Press arranged for Cutting and Drawing 


gage thickness, and performing two drawing operations on 
them. In this machine, the die bed is fixed and rigid and the 
blankholder carrying the top cutting edges, moves in long 
adjustable guides. The moving parts are mechanically bal- 
anced, as far as possible, and are started and stopped by means 
of a combined, toggle friction-clutch and brake, either auto- 
matically or by hand. The blankholder is actuated by toggles 
that receive their motion from a cam. These toggles produce 
a perfect blankholder dwell during the drawing period and 
receive the blankholder pressure, thus relieving the cam of 
pressure during that time. The first draw punch slide is 
actuated by a crank and toggle motion, and the second draw 
punch by a simple crank motion. 

Fig. 2 shows a machine that takes blanks up to 21 inches in 
diameter and of steel to No. 20 gage thickness. It will receive 
first draw punches up to 14 inches in diameter and produce 
shells up to 8 inches final depth. In this machine, the lower 
dies are fastened to a table that has motion and are brought 
we against a stationary adjustable blankholder. The table is 
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moved up and down by toggles actuated by a large cam groove 
in the main gear. The toggles take all the pressure due to 
the blankholder and the descent of the punches, so that the 
cam only moves the table up and down. As the table is coun- 
terbalanced, its work is very light, which eliminates wear. 

The first draw punch slide receives its motion through tog- 


Fig. 2. Double-action Press for Blanks up to 21 Inches in Diameter 


gles from the second draw punch slide. These toggles provide 
a fine dwell for the first draw punch, during the drawing 
period of the second punch. All the moving parts mentioned, 
are counterbalanced during their up and down movements by 
a hydraulic plunger and accumulator system, which makes the 
starting of the press easy, certain and safe. The hydraulic 


Fig. 3. Blanks and Shells produced from Flat Blank in one Operation 
on Bliss Double-draw Press 


accumulator can be placed in the most convenient position, 
either below or above the floor line. The machine is driven 
and controlled by means of a powerful combined, friction 
clutch and brake fitted with both hand and automatic control. 
Larger machines have hand control only. Convenient adjust- 
ments are provided for the first and second draw punches and 
stationary blankholder. 

These machines embody many improvements in detail, result- 
ing from a long experience with drawing presses of this type. 
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BICKFORD SPECIAL THREADING LATHE 


The Bickford Machine Co., Greenfield, Mass., is now build- 
ing a threading lathe designed with special reference to the 
needs of tap makers. The general construction of this lathe 
is similar to an ordinary engine lathe, there being a regular 
back-geared headstock and a divided tailstock having a lateral 
adjustment for taper work. The bed has short legs and is 
mounted in an oil tank base. The spindle is hollow and is 
provided with a draw-in collet attachment operated by hand- 
wheel A. The capacity of the largest collet is 1 inch. The 
lathe swings 13 inches over the ways, 4 inches over the com- 
pound carriage, and takes 28 inches between the centers. This 
lathe is so designed that threads can be cut in a comparatively 
short time. 

The lead-screw C is mounted in a bracket at the rear of 
the bed and it can be adjusted to any position. Motion is 
transmitted to this lead-screw through change gears and a 
telescoping shaft, and it is driven at the ratio of 1 to 1; 1 to 2; 
1 to 3 or 1 to 4. With these ratios, a 4-pitch lead-screw can be 
used to cut a 4, 8, 12 or 16 pitch thread. The change gear on 
the lead-screw is shown at B. The carriage is so divided that 
the upper part slides across the lathe and carries a half-nut 
D which can be meshed with the lead-screw. This part of the 
carriage is operated by raising lever /, which not only engages 
the nut with the lead-screw, but is used as a handle for return- 
ing the carriage to the starting point. This lever moves to 
a “dead center” position, so that the cutting tool does not tend 
to crowd away from the work. The lead-screw thread is of 
the buttress fcrm, and there is a simple clutch dog at one end, 
so that the screw can easily be replaced with another of dif- 
ferent pitch. The half-nut is also easily detached. 

The roughing and finishing thread chasers H are of the 
Landis or milled type. These are held by holder G@ which, 
in turn, is supported on a compound slide. The chasers are 


fed in nearly to the required depth by this slide so that the 
The chasers are 
The maximum length of 


benefit of an angular shear cut is obtained. 
clamped to the holder by lever J[. 


Bickford Threading Lathe of Special Design 


thread that can be cut at one setting is 10 inches, but the con- 
venient adjustment afforded by the compound rest for aligning 
the chasers, makes it feasible to cut a length of 10 inches and 
then slide the lead-screw along for threading another section. 
A positive stop J is provided for the carriage. 


BICKFORD PLAIN MILLING MACHINE 


The milling machine shown in the accompanying view is 
built for plain manufacturing operations, in connection with 
which a rigid design is more desirable than one possessing 
a wide range. The knee and saddie are formed of one solid 
casting, which gives the table a rigid support. The table 
has a bearing 24 inches long and 8 inches wide. The feed is 
of a rack-and-pinion type. By means of a special clutch and 
gear device inside the knee, a handwheel at the side of the 
machine can be connected to operate the knee up or down, or 
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the table in either direction. This change is made by simply 
moving a lever at the front of the table, to the right or left. 

The spindle is of crucible steel and runs in phosphor-bronze 
bearings. The front bearing has a taper hole in which the 
spindle is held from end motion by a special clamp collar. 
This bearing may be adjusted a distance of % inch through 


Bickford Plain Milling Machine 


the main housing to which it is splined and held by a nut at 
each end. The front end also has a graduated collar prov.ded 
with a clamp screw for setting it back to zero from any posi- 
tion. The cone pulley runs free on the spindle and has a 
small gear which drives the back-shaft, and the latter drives 
the main gear on the spindle. The ratio of this gearing is 
6 to 1. The pulley is held in position by a spring collar 
located between one end and the main driv- 
ing gear which travels longitudinally with 
the spindle. 

The feed motion is transmitted through 
a coarse pitch worm in mesh with a large 
gear on the pinion shaft. The end pressure 
of this worm is taken by a ball thrust bear- 
ing. The feed shaft is all gear driven. The 
feed changes are effected by opening the 
docr in front of the machine and shifting 
a lever. The gear box gives ten feed changes 
for each of the three spindle speeds or a 
total of thirty changes in all. 

The overhanging arm is of steel and 514 
inches in diameter. The drop arm and 
braces are cast integral. The levers operat- 
ing the power feed and stop are conveniently 


placed. The table has a deep oil channel ex- 
tending around the platen and_ loose 
“splashes” (not shown) are provided for 


carrying the overflow of oil to a tank in the 
base. The lubricant is forced to the tool 
by a gear pump at the rear of the machine. The working 
surface of the table measures 7144 by 2914 inches. The weight 
of the machine ‘is 1750 pounds, and this same type is built in 
larger or smaller sizes. It is built by the Bickford Machine 
Co., Greenfield, Mass. 


CHAMBERSBURG STEAM-HYDRAULIC 
PRESSES 


The Chambersburg Engineering Co., Chambersburg, Paes 
has developed a line of steam-hydraulic forging presses which 
are built in both the single-frame and four-column types. The 
single-frame presses range in size up to and including 400 
tons pressure, and the four-column types up to and including 
5000 tons capacity. These presses have a double-leyer control, 
and multiple tonnages for the larger sizes. With the doubie- 
lever control, the entire operation of the press is governed by 
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the two hand levers seen in Fig. 1 of the accompanying illus- 
trations. As these levers perform the same functions as the 
two levers on a steam hammer, the operation of the press 


Fig. 1. Chambersburg Steam-hydraulic Press with Triple Intensifier 


comes naturally to the workman. With one lever, the position 
of ram is adjusted for the length of stroke, and with the 
throttle lever, the power of the stroke is varied. In both cases 
the ram follows the direction in which the lever is moved. 


Fig. 2. Opposite Side of Steam-hydraulic Forging Press 


For the larger size presses, great economy in steam con- 
sumption is said to be effected by means of a triple intensifier 
which enables the operator to use selective pressures in pro- 
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portion to the varying necessities of the work; in other words, 
the amount of steam used is regulated in accordance with the 
requirements of the work being forged. The usual practice 
has been to use a single-cylinder intensifier which consumes 
a constant volume of steam, whether the press is exerting a 
500-ton pressure, or 2000 tons in a press having a maximum 
capacity of 2000 tons. In the Chambersburg design, a press 
having a maximum capacity of 2000 tons is arranged for three 
multiple pressures of 600 tons, 1200 tons or 2000 tons, with 
the steam consumption proportional to the tonnage being used. 
The main frame of the 400-ton single-column press _ illus- 
trated, is an open-hearth steel casting of I-beam section, the 
web being stiffened by heavy ribs. Projecting flanges at the 
base form a support for the press. The frame has heavy guides 
for the ram, fitted with a cap which is held rigidly by bolts 
to take care of strains in any direction when forging beveled 
work. The dies are skewed so that the work will clear the 
frame when either drawing or finishing, and the notches in 
the ram and die seat can be planed to suit any existing dies. 


NIAGARA DOUBLE-ACTION CAM PRESS 


The Niagara Machine & Tool Works, Buffalo, N. Y., has added 
to its line of presses the double-action cam press, shown here- 
with. This machine is intended for cutting and drawing 
shells, and possesses several new and interesting features. 

Instead of making the adjustment on the blankholder slide 
(to accommodate dies of various heights) by means of screws 


Niagara No. 85 Cam Press 


connected to the cam roller yokes, a threaded sleeve is used 
on the lower end of the blankholder slide, which enables the 
adjustment to be readily and accurately made. This arrange- 
ment also makes it possible to locate the guides for the blank- 
holder slide, directly in line with the center of the crankshaft. 
Adjustable gibs are provided, not only for the blankholder 
slide, but also for the inner slide, which is a decided advantage 
when using combination cutting and drawing dies. 

The design of the press, in other respects, conforms with 
the mest improved practice on machines of this type. The 
outer slide or blankholder is positive in its motion: and it is 
raised and lowered by two cams keyed to the main shaft on 
each side of the crank. The cam roller yokes are rigidly con- 
nected with the blankholder, and provision is made for taking 
up wear. The lower cam rollers are set in oil boxes to insure 
good lubrication for both rollers and cams. The inner slide 
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receives its motion from the crankshaft by means of a pitman, 
which has vertical adjustment. The press illustrated is 
equipped with a single roll feed attachment. Presses of this 
design are made in several sizes. 


LARGE THREE-WAY FLANGE FACING 
MACHINE 


The Pottstown Machine Co., Pottstown, Pa., has designed a 
very interesting machine for facing the flanges of large pipe 
fittings, valve bodies, and similar work. This machine is 
equipped with three 25-inch facing heads which operate sim- 
ultaneously. The arrangement of the heads and method of 
driving them will be seen by referring to the accompanying 
illustration. The power is derived from a 35 horsepower motor 
at the rear, which drives through gearing having a ratio of 
256 to 1. The spindles are carried by slides which are mounted 
in heads resting on the main bed. The spindles have a longi- 
tudinal movement of 1% inch, which is sufficient to clear a 
rough casting and face the flanges to the finished dimensions. 
Hach spindle is fed into the work by an air cylinder, and the 
feed is controlled by an oil cylinder. These cylinders are 
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located inside the bed and connection is made with the spindle 
slides by levers which give a powerful feeding movement. The 
heads carrying the spindles can be adjusted along the bed to 
accommodate work of different widths. This adjustment is 
effected by racks and pinions located at the base, as shown in 
the illustration. Each head is rigidly secured to the bed by 
six 1144 inch bolts, and the back thrust is further provided for 
by jack-screws which rest against the ends of the bed and 
give a positive support. 

The work is held in position by a massive steel yoke located 
above the machine and equipped with a lever and pneumatic 
eylinder, which is capable of exerting a pressure of fifty tons 
on the fitting. The movements of the work table, pneumatic 
clamp, and the facing heads, are controlled by three air valves, 
which are conveniently located on the yoke column at the right 
side of the table. An air gage is provided to show what pres- 
sure is being applied to the fitting, in order to prevent feeding 
the cutters against a casting before it is firmly clamped. The 
work table is long enough to permit using a double set of 
fitting holders or fixtures, so that the workman can load one 
fixture while the casting on the other end of the table is being 
faced. ° 
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The method of operating this machine is as follows: The 
fitting is placed in the fixture and the table is moved in by 
air to the working position. The three heads are then fed 
in to the required depth, and while this is taking place, the 
operator places another casting in the fixture attached to the 
outer end of the bed. When the inner casting is faced, the 
cutters are withdrawn and the table is moved outward to 
clear the heads, after which it is turned halfway around, thus 
bringing the rough casting in to the facing position. As all of 
these movements are pneumatically controlled, they are 
effected quickly by simply working the small air-valves shown. 
It should be mentioned that the distance which each head 
feeds inward is predetermined by a stop that arrests the move- 
ment of the feed lever and prevents further cutting. 

Each facing head has twenty-two high-speed steel cutters 
which are mounted radially and operate across the entire sur- 
face of the flange. The cutter-head spindles are 8 inches in 
diameter, and the driving gears have a diameter of 51 inches 
and a face width of 7% inches. The maximum distance be- 
tween the front cutter-heads is 45 inches, or 2214 inches from 
the center of a fitting. The two front heads will face to a 
The height from the top of 


minimum width of 9% inches. 
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the table to the center of the spindle is 161% inches. The total 
floor space required by the machine is 17 feet, 4 inches, by 16 
feet, 5 inches. The over-all height is 8 feet from the floor line, 
which is about 8 inches below the top of the main bed. The 
weight of this machine is 60,000 pounds. 


LINEOMETER FOR DETERMINING CHAIN 
LENGTHS 


The Diamond Chain & Mfg. Co., 240 W. Georgia St., Indian- 
apolis, Ind., has developed an instrument by means of which 
the length of a sprocket or driving chain can be quickly de- 
termined without making a calculation. This instrument is 
known as a chain lineometer, and it enables the length to be 
ascertained by making three simple adjustments. The instru- 
ment in its simplest and cheapest form is made of paper (as 
shown in the accompanying illustration), and there is also a 
high-grade steel instrument, which operates on the same prin- 
ciple. 

Referring to the illustration, there is a fixed scale C laid off 
in half-inch divisions, each representing a distance equal to 
the pitch of the chain. On the movable scale # each half-inch 
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division represents a distance equal to two pitches—one for 
the upper half of the chain and one for the lower half. The 
circles on the sectors A and B are the pitch circles or 1-inch 
pitch sprockets, drawn half size. These circles are crossed by 
spirals having numbers which represent the number of chain 
links from the point where each spiral crosses a given circle 
to the corresponding point on the lower half of the circle. 

As an example for illustrating the use of this instrument, 


suppose it is desired to find the chain length for sprockets’ hav- . 


ing 72 and 36 teeth, respectively, a center-to-center distance of 
15 inches and a pitch of % inch. If the center distance is 
divided by the pitch, the re- 
sult is 20, which is the cen- 
ter distance in terms of the 
pitch, and the sector A is 
set at this figure on scale (. 
The straightedge # is next 
set approximately tangent 
to the two pitch circles at 
A and B, corresponding to 
386 and 72 teeth, respect- 
ively. The point where the 
spirals cross these pitch cir- 
cles is then noted and the 
straightedge is shifted so 
that it covers all but one of 
these points. The zero 
point on the scale is set to 
coincide with the _ point 
not covered on the left- 
hand dial, and the point not covered on the right-hand 
dial should just touch the straightedge. In other words, 
place the straightedge in the position that the center 
line of the chain would occupy in passing from one sprocket 
to the other. The straightedge reading at the intersection 
of the spiral and pitch circle lines on the right-hand 
sector, equals twice the number of links in the span of “free” 


Fig: 1. 


Instrument made by Diamond Chain & Mfg. Co. for Determining 
Chain Lengths 


For example under consideration, this is 38, and the 
number marked on the spiral passing through the zero point is 
44, whereas, the number of the spiral passing through the 


chain. 


thirty-eighth division is 14. The sum of these three numbers 
(96) is the chain length in terms of the pitch and 96 < 4 inch 
= 72 inches. which is the length in inches. 

As the length of a roller chain must, in general, be a mul- 
tiple of twice the pitch, the reading on straightedge Z must be 
an even number. If the spiral does not pass exactly through 
one of the even-numbered scale divisions, the next higher 
even number is used. If an offset connecting link is employed, 
this number must be odd, and if the chain is of the “block” 
type, the reading may be either even or odd, since the chain 
length can be any multiple of the pitch. With the steel instru- 
ment previously referred to, the adjustments are greatly facili- 
tated. The right-hand sector is quickly clamped into position 
by a thumb-screw, and the zero point of the straightedge is 
brought to the proper pitch circle by a slide which is gradu- 
ated on the left for roller chains and on the right for block 
and twin-roller chains. There is also a linked connection 
which allows the straightedge to swing about its zero point. 

If it is desired to determine a center distance which will 
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eliminate slack in the chain, shift the right-hand sector until 
one of the regular divisions of the straightedge is on a spiral; 
then take the center distance reading and multiply by the 
pitch. To find the length of a belt, a special set of sectors 
must be used. 


CINCINNATI EIGHT-INCH PRECISION 
BENCH LATHE 


‘The Cincinnati Precision Lathe Co., Cincinnati, Ohio, has 
brought out a new precision bench lathe which is a decided 
departure from conventional designs. 


This lathe is a friction- 


Precision Bench Lathe built by the Cincinnati Precision Lathe Co. 


driven type and has a single constant-speed belt pulley. This 
arrangement dces away with a cone pulley on the spindle, 
thereby permitting the use of exceptionally long bearings; in 
fact, the spindle has a bearing that is practically continuous 
(as will be seen by. referring to Fig. 1) which gives a very 
rigid support and obviates chattering. ; 

The method of transmitting power from the main belt pulley 
to the spindle is shown more clearly in Figs. 2 and 3. The 
main driving pulley is keyed to a hollow, slotted driving shaft 
which contains a rack shaft, by means of which the position 
of the driving friction disk is varied, as will be explained later. 
A key passes through both of these shafts and engages the 
driving friction disk which transmits the movement to the 
horizontal driven disk above it. The latter is keyed to a 
vertical spindle which drives the lathe spindle through a pair 
of accurately cut miter gears, as shown in Fig. 2. There is 
a ball thrust collar bearing between the horizontal friction 
disk and the lathe bed, and the miter gears run in oil, — 

The mechanism for varying the speed adjustment is shown 
in the sectional view, Fig. 3. The rack shaft, previously 


o 


Fig. 2, Another View of the Precision Lathe—Spindle Gear Guard removed 


referred to, meshes with a pinion attached to a handwheel 
on the outer edge of which is a speed indicator. By means 
of this handwheel, the friction driving wheel is shifted on 
the driven disk for obtaining any desired speed in either a 
forward or reverse direction. When the position of thé disk 
is changed, the driving key slides in a slot cut in the hollow 
shaft. There is a depression in the center of the driven disk, 
so that the machine can be stopped independently of. the 
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driving belt. If desired, the friction disk can be chamfered 
at the outer edge to permit stopping the machine by placing 
the driver either at the central or outer positions. This fric- 
tion transmission is said to give a strong drive, thus making 
it possible to take heavy cuts as well as light delicate cuts. 
The face or periphery of the driving friction disk contains 
layers of specially treated oak-tanned leather, subjected to a 
high pressure in order to increase its durability. - 

Any wear which may occur between the friction disks, can 
be taken up by means of eccentric bushings so arranged that 
the friction driving shaft may be raised or lowered parallel to 
the face of the driven disk. The power required for the heavi- 
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Fig. 3. Sectional View showing Arrangement of Driving and Speed 
Adjusting Mechanism 


est cuts taken on a precision lathe, is so small in proportion to 
the efficiency of the drive that the friction mechanism cannot 
be- overloaded. 

The location of the belt pulley eliminates overhead counter- 
shafts and permits driving from beneath the bench if desired. 


When the power is applied from beneath the bench, clutch . 
friction pulleys are used, thus doing away with the tight and | 


loose pulleys. This machine is constructed throughout of 
high-grade materials. The castings are of “close” iron and 
they are properly seasoned after being roughed out, before 
finishing. The spindle is hardened, ground and lapped and its 
bearings are of high-grade phosphor-bronze. The swivel slide 
rest is designed along modern lines and is built to withstand 
heavy service, if necessary. This lathe was designed by Mr. 
J. M. Tatman of Cincinnati. 


ADVANCE NO. 2 ENGINE LATHE 


The Advance Machine Tool Co., 591 Twenty-second St., Mil- 
waukee, Wis., has brought out a heavy-duty engine lathe which 
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is always within convenient reach of the operator, regardless 
of the position of the carriage along the bed. This mechanism 
gives four feed changes varying from 0.015 inch to 0.060 inch. 
A wide range of feeds-can also be obtained through change 
gears operated by a lever at the headstock end of the lathe. 

This machine has a swing over the V’s of 18% inches, and 
a swing over the carriage of 12 inches. The tailstock is of the 
offset type, thus permitting the compound rest to be set paral- 
lel to the centers when close to the tailstock. The headstock 
is extra heavy and has large bearings for the spindle. The 
spindle is made of chrome-nickel steel and has a 1 9/16-inch 
hole extending through it. The apron is the double-plate pat- 
tern and has no loose brackets of any kind. There is only one 
friction clutch for both the lateral and cross feeds, thus mak- 
ing it impossible to engage more than one feed at, the same 
time. The lead-screw nut is provided with a stop so that the 
feeds cannot be operated while chasing threads, and vice versa. 
This lathe is of the heavy pattern, and is tested for alignment 
within a limit of from 0.001 to 0.0015 inch. 


AMES UPRIGHT DIAL GAGE 


The upright gage illustrated herewith is an addition to the 
line of dial gages manufactured by B. C. Ames Co., Waltham, 
Mass. It is of : 
a low, compact 
design which is 
not easily up- 
set and can be 
placed in the 
most convenient 
position for the 
operator. This 
gage is  desir- 
able for measur- 
ing paper, flexi- 
ble cardboards, 
fabrics, and rub- 
ber, as well as 
metals of all 
kinds which 


have flat  sur- 
faces. It can be 
arranged with 


a small surface 
in place of the 
platen, for meas- 
uring sheet 
metals or any 
other material 
which does not have a flat even surface. 


———_——_-- a 


Dial Gage made by B. C. Ames Co. 
The spindle of the 
gage has a travel of 3/10 inch, the same as the regular upright 
gage made by this company. 


ROCKFORD 16-INCH LATHE 


The lathe illustrated herewith is a 16-inch double back- 
geared design built by the Rockford Lathe & Drill Co., Rock- 
foTdseaellly This machine is constructed 
throughout to meet the conditions of mod- 
ern shop practice. The bed is of deep section 
and has wide cross braces. The headstock 
is massive and is equipped with large bear- 
ings lined with the best quality of babbitt 


Lathe built by Advance Machine Tool Co. 


embodies a number of improvements. The feed mechanism is 
located in the apron (see accompanying illustration), where it 


metal. The spindle is of high-carbon steel 
and is accurately ground. It has a 1%4-inch 
hole extending the full length, and draw- 
in collets up to % inch capacity may be used. 
The tailstock is of the offset type and has 
double clamping bolts to hold it securely to 
the bed. The carriage has a wide bridge and 
- a bearing of 2614 inches on the ways, with 
self-oiling felt wipers. 

The thread cutting indicator is so ar- 
ranged that it can be disengaged when not 
in use. The apron has 4 double bearing 
The gears are of wide face and coarse pitch 
The feeding movements are reversed 


for all shafts. 
and are cut from steel. 
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in the apron, and an interlocking arrangement makes it im- 
possible to engage the feeds and lead-screw simultaneously. 
The gear box gives three quick changes of feed for each change 
of gearing, by means of sliding steel gears and hardened steel 
clutches. The gear box simplifies the thread cutting and the 
compounding of gears is avoided. 

The regular equipment includes the follow- and steady-rests, 
large and small faceplates, a full set of change gears, double- 
friction countershaft and wrenches. Extra attachments are 


also provided, including a draw-in attachment and collets, 
taper attachment, turret for the carriage, and a turret on the 
shears, with or without power feed. The lathe swings over 
the ways 1814 inches, and over the carriage, 1134 inches. The 
maximum distance between the centers (with a 6-foot bed) is 


Rockford 16-inch Double Back-geared Lathe 


28 inches. The ratios of the back gears are, respectively, 3.5 to 
1 and 11.18 to 1. The thread cutting capacity varies from 
2 to 96 threads per inch. The net weight of the lathe with a 
6-foot bed, is approximately 2150 pounds. 


JONES & LAMSON DOUBLE-SPINDLE FLAT 
TURRET LATHE 


The Jones & Lamson Machine Co., Springfield, Vt., is now 
building a flat turret lathe equipped with two spindles. This 
double-spindle machine is not intended to displace the well- 
known single-spindle type built by this company, but it has 
been developed for producing large quantities of duplicate 
parts. It is designed primarily for chuck work and can be 


Fig. 1. 


used as a single-spindle machine if desirable. When two spin- 
dles are employed for machining two duplicate parts simul- 
taneously, considerably more time is required for setting up 
the machine than is necessary for the regular single-spindle 
type, but the increased rate of production obtained with the 
two-spindle design, more than offsets this initial handicap. 
The single-spindle machine is considered the best type for ordi- 
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nary machine, building operations, regardless of whether the 
work is turned from the bar or is ef the chucking variety. On 
the other hand, the double-spindle type is preferable when 
work is to be produced in such quantities that the time for 
sttting up the machine becomes a secondary consideration. 
When the double-spindle machine is used as a single-spindle 
type, a chuck 17 inches in diameter is used, and when both 


4 ~ ae 


Fig. 2. Double-spindle Machine equipped with 17-inch Chuck for 
; Single-spindle Operation 


spindles are in operation, two 9-inch chucks are employed. 
Fig. 1, of the accompanying illustrations, shows a general view 
of the machine arranged for using both spindles, whereas, 
Fig. 2 shows it equipped with the 17-inch chuck for single-spin- 
dle operation. Fig. 3 shows the head and a section of the 
turret at close range. The general construction of the head 
is illustrated in the line engraving Fig. 4 which indicates 
the method of adjusting the main spindle for wear and the 
means provided for receiving the end thrust. F 

It will be noted that the head is supported by means of rolls 
A bearing upon the hardened steel rail B. To provide for 
vertical ‘‘take-up” upon this rail, there are eccentric rolls @ 
which bear against the under side, as shown. The cross travel 


of the head is controlled by rolls D which bear against one side 


of rail B, while on the opposite side of the rail, eccentric rolls 
are similarly placed to provide a means of adjustment. 

The two work spindles of the machine have bearings 
equipped with a form of bushing which enables play to be 
easily taken up. This arrangement 
consists of a taper sleeve F which 
bears against the bronze bushing G, 
and when it is necessary to take up 
wear, the taper sleeve is adjusted by 
means of the small pinion H. Both 
work spindles are operated by pinion 
I which meshes with the geared faces 
of the work spindles J. Upon this 
main spindle which supports pinion J, 
a small oil pump provides spray lubri- 
cation for the various parts. 

The chucks are not attached to the 
main spindles by hubs of small di- 
ameter, in the usual manner, but in 
a more rigid way as illustrated in Fig. 
5. The spindles of the machines, 
which, by the way, are steel forgings, 
are provided with heads of the same 
external diameter as the chucks. The 
outer end of the spindle A is threaded 
with a right-hand thread, and the 
inner end of the chuck: or faceplace B (as the case may be), 
is threaded with a coarse left-hand thread of the same pitch. 
After inserting the driving pin C in sockets in the spindle 
and chuck or faceplate, respectively, a right- and left-hand 
threaded sleeve D is screwed on, thus bringing the outer face 
of the spindle and the inner face of the chuck or faceplate 
firmly together. To insure the chuck or faceplate being in 
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the proper position, a seat is bored in the spindle which 
receives a projection on the inner side of the chuck or face- 
plate. This construction insures an accurate mounting, and 
prevents the chuck or faceplate from getting out of alignment. 

When the machine is to be used as a single-spindle type, 
thereby employing a 17-inch chuck and permitting large work 
to be done, the head of the front spindle is covered with a 
shield as shown in Fig. 2. In this manner, large chucking 
work may be easily and efficiently machined. The method of 
supporting this large chuck on the spindle is exactly the same 
as has been previously described, although the chuck, of course, 
extends out beyond the means of support. 


Fig. 3. Turret and Head of Double-spindle Turret Lathe 


Fig. 6 shows the construction of the turret and tool-blocks. 
The general outline of the turret is square, and the tools are 
rigidly held, with a minimum amount of overhang, by means 
of the tool blocks and binding screws connected with the 
clamping plates. All of these parts are plainly shown in this 
illustration. Two duplicate sets of tools are clamped to each 
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screws are placed. As a matter of convenience, the clamping 
plates are held down by %-inch cap-screws, while the set- 
screws which hold the tools are % inch diameter. Thus it 
is possible to clamp through the set-screw holes if this should 
be necessary on account of a difficult ‘‘set-up.” Hardened steel 
supports are provided to support the two inner ends of the 
turret while in operation. These supports obviate a great 
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Fig. 5. Method of Supporting Chucks on Double-spindle Machine 


deal of chatter and permit the tools to work more satisfactor- 
ily. On the under side of the turret, hardened seats are 
secured which rest upon the carriage supports. 

A typical job to demonstrate the application of the double- 
spindle flat turret lathe is illustrated in Fig. 7. As may be 
seen, the work consists of sprocket wheels which are held in 
the two 9-inch chucks. At the first position of the turret, 
which is the one illustrated, the inside is rough-bored by 
tools A. At the second position of the turret, tools B rough- 
face the inner side of the flange; tools C face the outer side 
of the flange, while tools D turn the face of the flange. At 
the third position of the turret, tools # finish-turn the inside 
of the flange, tools F finish-turn the outside of the flange, while 
tools G finish the face of this flange. At the fourth position 
of the turret, tools H finish-bore the work; tools J complete the 
turning on the outside of the flange, while tools J accurately 
size the interior of the flange. It will readily be appreciated 
that the work done at the first position of the turret, can be 
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Fig. 4. Views showing the General Construction of the Headstock 


side of the turret, and these operate simultaneously on the 
two pieces held in the chucks or on the faceplates. Primarily 
the turret is used in but four positions, but when a 17-inch 
chuck or faceplate is employed, corner blocks may be held by 
the clamping plates in which tools are supported, giving, if 
necessary, four additional operations by indexing the turret 
to eight positions. Provision is made for holding dies at one 
side of the turret, and each of the corner tool-holding fixtures 
may be moved to or from its companion tool-holder a slight 
amount, by means of elongated slots in which the binding 


accomplished in a much shorter space of time than that done 
at any of the other three positions. 

With the double-spindle flat turret lathe, each operation is 
a double operation, and, moreover, it is not performed at the 
same speed; thus, if at one position of the turret, the tools 
are required to rough out the work, this may be done rapidly, 
for it has no bearing on the other operations that are subse- 
quently performed. Furthermore, if the following operation 
has to be performed with great care, this may be done without 
reducing the speed of the less exacting operations. 
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A further demonstration of the advantages of a machine of 
this type involves the time factor. On some machines, of the 
automatic type, the time for producing any given piece is 
conceded to be the time of the longest operation performed; 
thus, if on a four-spindle automatic, the first operation requires 
30 seconds, the second operation 30 seconds, the third opera- 


tion 8 minutes, and the fourth operation 30 seconds, the 
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Fig. 6. Elevations and Plan View of Turret and Tool Blocks 
° 


time required to produce each piece with this machine will be 
8 minutes. With the double-spindle turret lathe on simi- 
lar work, the time required is the sum of the time of all of 
the operations divided by two. In this instance, therefore, the 
time for each piece would be 434 minutes, as contrasted with 
8 minutes when performed on the multiple-spindle auto- 
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Fig. '7. Diagram showing Tool Equipment and Successive Steps in Machining 
Sprocket Blanks on Double-spindle Flat Turret Lathe 
matic. The double-spindle machine can be used advantageously 
in connection with the single-spindle flat turret lathe, the 
single-spindle machine being employed for general work, and 
{he double-spindle machine for the manufacture of duplicate 
parts in quantity. 
* * * 

When a boss is made for bolt head or nut, it should be made 
at least one-quarter inch larger than the largest diameter of 
the bolt head or nut, so that the head or nut will have a full 
bearing, even if the hole be cored or drilled out of center. 
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NEW MACHINERY AND TOOLS NOTES 


Filing Machine: Robinson Tool Works, Hartford, Conn. 
Bench filing machine having a square table which is adjust- 
able for angular work. The stroke of the file may be varied 
from 0 to 2 inches. All the working parts are protected by a 
suitable cover. 

Turret Head: Milliken Machine Works, West Newton, Mass. 
Ball turret head for converting ordinary lathe into a turret 
type, when machining work requiring a number of tools. The 
turret is held in the tailstock by means of a taper shank, and 
it is actuated by hand. 


Tool Grinder: W. W. Blakely, 100 Leicester Court, Detroit, — 
Mich. Attachment for grinding lathe tools, which is clamped 
to the ways of the bed and is driven by friction from the cone 
pulley. This grinder is intended to be used for sharpening 
tools while cuts are being taken, so that no time will be wasted. 

Grinder Countershaft: Rivett Lathe & Mfg. Co., Brighton, 
Mass. Countershaft built for the grinders manufactured by 
this company.. It is a complete unit and is made to fasten to 
the wall. The necessary speed changes are obtained by cone- 
pulleys, and the work-spindle driving-drum is controlled by a 
clutch so that the work may be stopped independently. 


. Bolt Cutter: H. B. Brown Co., East Hampton, Conn. Motor- 
driven bolt cutter built in two sizes, which have maximum 
capacities for diameters of 8% inch and 1% inch, respectively. 
The small machine is driven direct, and the larger size is 
equipped with gearing having a ratio of 5 to 1. These ma- 
chines can be used for nut tapping as well as threading. 

Coupling: Valley Iron Works, Williamsport, Pa. Interlock- 
ing jaw coupling having compressible sleeves and so designed 
that the power is transmitted by the jaws and not by the bolts 
which hold the two parts together. The principal features 
claimed for this coupling are: greatly increased strength, com- 
pensation for any inequalities in the shafts, proper alignment 
and the elimination of strain on the bolts. 

Valve Grinder: McConnell-Browning Engineering Co., Rich- 
mond, Va. -Hand-operated valve grinder for the grinding of 
gas or gasoline engine valves. The required reversing motion 
is obtained by a worm and sleeve, the latter being given a 
reciprocating movemént by turning a crank. Means are pro- 
vided for shifting the position of the valve on its seat while 
grinding, without removing the tool from contact. 


Gear Hobber: Adams Co., 877 Market St., Dubuque, Iowa. 
No. 1 gear hobber capable of cutting spur gears, worm-wheeis 
and spiral gears. This machine, in its regular form, will cut 
spirals of 8 degrees and under, and it can be modified to cut 
any angle desired, but cannot be adjusted to cut angles differ- 
ing more than 8 degrees. This is claimed to be a very rigid 
and efficient machine and comparatively low in price. 


Drill Socket: Scully-Jones & Co., 316 Railway Exchange 
Bldg., Chicago, Il]. Drill socket having a key on the inside and 
a keyway on the outside, extending almost the entire length of 
the socket. This gives a positive drive and eliminates the 
twisting of tangs either on the drill or the socket itself. A 
reinforcement at the base furnishes means for separating the 


sockets with a drift, and this type can be “nested” with any 
other make. 


Bench Drill: Monarch Machinery Co., 249 N. 3d St., Phila- 
delphia, Pa. Sensitive bench drilling machine with chuck 
having capacity for drills up to 44 inch. The table is 8 inches 
in diameter and is mounted on a swinging arm. The table 
has a vertical movement of 7 inches, and the spindle a feeding 
movement of 4 inches. A two-step cone pulley provides two 
speeds, and an adjustable idler is used to vary the belt tension. 
The machine will drill to the center of a 1014-inch circle. 


x» * 


A WONDERFUL MACHINE 

It is possible by the use of a few technical terms to make 
the description of a simple mechanism rather complicated. 
The following description of a new machine was supplied by 
a machinist in order to show how “big” words may complicate 
matters: 

“Well,” said James, “I went over and saw that new machine 
to-day, and it is astonishing the fine work it does. By means 
of a pedal attachment, a fulcrumed lever converts a vertical 
reciprocating motion into a circular movement. The principal 
part of the machine is a huge disk which revolves in a vertical 
plane. Power is applied through the axis of the disk, and 
while the speed of the driving arbor is moderate, the periphery 
of the apparatus is traveling at high velocity. Work is done 
on this periphery. Pieces of the hardest steel are by mere 
impact reduced to any shape the skillful operator desires.” 

“What in thunder is that machine, anyway?” demanded Tom 
Briggs. 

“Oh, it’s a new grindstone,” pees James, and a silence fell 
upon the group.. 
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LETTERING TITLES 


By HE. J. G. PHILLIPS* 


To produce a well executed title for tracings, having letters 
sufficiently large and bold to quickly attract attention, re- 
quires considerable time if done in the ordinary way. The 
method described in the following offers a way of producing 
very satisfactory titles in a relatively short time. The ac- 
companying illustration is about a half-size representation of 
a master card, which if carefully prepared will serve as a 
convenient guide for laying out letters of various sizes, with- 
out the use of preliminary construction lines. It may be 
considered a tedious job to lay out this master card, but as 
this one layout will last for years, the time required is well 
spent. If the original is made on tracing cloth, a permanent 
vandyke negative may be made from it, and then black on 
white vandyke prints may be produced and mounted on card- 
board in sufficient numbers to supply the entire drafting force. 
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Master Card for Laying out and Lettering Titles on Drawings 


The upper half of the card is used for several styles of 
letters and figures from % to 1% inch in height; complete 
alphabets of two styles are shown, the first having vertical 
and the second slant letters. While the styles shown are very 
plain, more elaborate ones may be made from the same mas- 
ter card. For these letters the guide lines are laid out in the 
following proportions: the horizontal spaces are made equal to 
or one-third of the height and all letters are made two spaces 
wide, except M which requires three spaces, W, four spaces 
and I, one space. These proportions may not be exactly cor- 
rect, but the writer believes that the alphabets given at the 
top of the illustration show reasonably good proportion. 

The lower half of the card is used for block letters and 
figures from 3/16 to 1/2 inch high, as indicated at the left 
of each line. The usual proportions are used, viz. five spaces 
high and four spaces wide except M which requires five 
spaces, W, six spaces and I, one space. These guides may 
also be used for the Gothic letters as described in the March, 
1910, number of Macuinery. Every fifth vertical graduation 


* Address: 233 Park Ave., Aurora, III. 
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- him what he was doing. He answered, 
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is extended above the top line and every tenth graduation is 
numbered, convenient for locating a title in a certain space. 

When the tracing is ready for the title, the master card is 
placed beneath the cloth, bringing the guides for the desired 
size of letters in their proper location, and then they are inked 
in. When slant letters are to be used, the triangle should 
be set so that when it matches one of the graduations in the 
top line, it will coincide with the next graduation to the left, 
in the bottom line. 

When it is desired to locate a title in the center of a given 
space, the spaces required should be counted making the 
allowances previously given for each letter, and leaving one 
space between letters and four spaces between words. In this 
way the number of spaces required for the title can be quickly 
found, and by referring to the figures above each set of guide 
lines, the lettering can be begun at the proper place. On the 
other hand, if the space for the title is‘imited and it is de- 
sired to use the largest letters possible, first determine the 
number of spaces required; then by referring to the figures 
and measuring the length of the required number of spaces, 
the proper size of letters may be found. 

* * * 


THAT RED-HAIRED BOY 


By A. P. PRESS 


We needed another boy in the office, and the boss put it up 
to me one day. “Say, Jim,’ said he, “get me a good boy— 
one that is good for something. Get a red-headed boy if 
necessary—only get him!” 

I transmitted the request to the office, just as he told me: 
“Wanted—One good office boy. Must be red-headed.” 

The hiring clerk called me up and tried to call me down 
for it, but I told him that if he didn’t like it, he could have 
it out with the boss, for it was none of my funeral anyhow. 
I waited a week, but the boy did not show up. I knew I had 
to get him somewhere, so I commenced watching the trolley 
cars as I came down mornings; and one day, clinging to the 
rear end of the running board, I saw what I thought we 
wanted. So I dropped off the car at the same time he did. 

“Where are you working, son?” 

“Down at the shear shop, sir.” 

“What do you make a week?” 

“Hour fitty, sir’ 

“Would you like a job at six dollars if you could get it?” 

“IT certainly would, sir.’ (Always with the “sir.”) 

“Well, go down to the hiring office and ask the boss there 
if he wants a boy. If he says ‘No,’ take your hat off and say, 
‘Kindly look at my head, sir,’ and he will will hire you.” 

The kid went, and from what the hiring clerk told me 
afterwards, I think he did just as he was told. He came to 
work and made good with the “old man” right off, and stayed 
with us nearly a year. Every noon after lunch he used to 
slide off into the die-sinking department and work away on 
the end of a piece of steel—die-sinking. One day I asked 
“T am going to be 
a die-sinker bye and bye, and I am working it up now.” 

A few weeks after that (this I learned long afterwards) 
he wrote a letter to a silver shop, asking them if they 
wanted a boy to learn die-sinking, and if so, he would like 
to hear from them. 'The boy waited a couple of weeks, then 
went down to the shop and asked if the boss die-sinker was 
there. When the boss came out, the boy asked: 

“Ts there any chance for an apprentice, sir?” 

“Not a bit,” said the foreman, as he turned to go back. 

“But look, sir,” he persisted. ‘I have dome a little in that 
line,’ and he pulled a piece of aluminum about four inches 
long from his pocket. It was all covered over with impres- 
sions from the lines and stamps he had cut. Now, I never 
saw a die-sinker who would not leave a funeral procession 
to look at a scrap of metal. This one was no exception to 
the rest of them, so back he came, looked over the sample, 
and it ended with his promising the boy a job later on. 

The next night the boy gave notice, having landed the job. 
It is not difficult to look a little way into the future and see 
where that boy will be five or ten years from now. Follow- 
ing the mark he has set for himself, he is going to get there 
—and he will not always be sinking dies either. 
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MACHINING A FAN MOTOR CASE IN A 
BARDONS & OLIVER TURRET LATHE 


An excellent example of ac- 
curate turret lathe work is rep- 
resented in Fig. 2, which shows 
the set-up used in machining the 
fan motor case shown in Fig. 1. 
This motor case is made from an 
‘iron casting with eight ribs 
cast on the inside circumference 
of the large hole, the remaining 
portions of the shell between 
the ribs not being more than 
1% inch thick. The ribs A are to be machined, and a hole 
is to be drilled, bored and reamed in the shank B, which must 
be concentric with the large hole in the case to within a limit 
of 0.002 inch. When the shape and character of this casting 
are considered, 0.002 inch is a very close limit to attain, and 
can only be accomplished with a first-class tool equipment and 
considerable ingenuity on the part of the designer. 

When being machined, the casting is gripped by the shank 
B in a spring collet, and is additionally driven by boss (C, 
which fits in a slot in hood A, Fig. 2. Screwed into hood A 
are sixteen knurled thumb-screws B and C. These are used to 
support the casting during the roughing operations. The 
screws B in the circumference of the hood are opposite the 
projections or ribs on the casting, which are to be machined. 
The screws C in the rear of the cap are binder or tension 
screws for shank B, Fig. 1. The order in which the machin- 


Fan Motor Case to be 
machined 


Fig. 1. 


Fig. 2. 


ing operations are carried on is very interesting, and it is 
due to this layout that such accuracy can be obtained. 

After the casting is placed in the chuck, the knurled screws 
B are tightened, centering the casting so that it will run prac- 
tically true, and also holding it rigidly in the hood. The order 
of operations after the casting is placed in the chuck and 
the screws are tightened, is as follows. (Refer now to Fig. 2). 


1. Drill small hole in shank B, Fig. 1, with drill held in 
holder D at a speed of 192 R. P. M. (open belt) and a feed 
of 0.0135 inch per revolution. 

2.. Bore small hole with boring tool H at a speed of 192 
R. P. M. (open belt), feed 0.0135 inch per revolution. 

3. Ream small hole with reamer F held in floating holder; 
speed 44 R. P. M. (with back-gears thrown in), feed by hand. 

4. Rough-bore large hole with boring-tool G provided with 
two cutting tools; speed 44 R. P. M. (with back-gears thrown 
in), feed 0.020 inch per revolution. 

5. Adjust knurled thumb-screws B, partly releasing their 
pressure on the casting. 

6. Finish-bore large hole with boring-tool H provided with 
two cutting edges; speed 44 R. P. M. (with back-gears threwn 
in), feed by hand. 
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“Set-up’’ of Tools for Machining a Fan Motor Case in a Turret Lathe built by Bardons & Oliver, Cleveland 
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7. Again adjust knurled screws, leaving casting practically 
loose, and relieving all strains set up by the cutting tools. 

8. Finish-ream large and small holes with reamers J and 
J (reamer J floating); speed 24 R. P. M. (with back-gears 
thrown in), feed by hand. 


It is due largely to the manner in which this last operation 
is handled that the required accuracy is obtained. Here, it 
can be seen by referring to the order of operations, that the 
casting practically floats on the large reamer J, the small 
reamer J being guided by the hole which has been previously 
reamed and not removing any material, but simply acting as 
a “steady pin” for the large reamer. The cutting tools in 
the boring-tool holders G@ and H are spaced the same distance 
apart as the projections to be machined in the large hole, thus 
insuring rigidity and obviating chattering. The large hole 
is 5.505 inches in diameter and the small hole % inch in 
diameter. The casting is faced off with the turning tool K 
held on the cross-slide, this operation.being accomplished 
while the boring-tool @ is at work. The time to complete one 
case is thirteen minutes, including clamping the work and 


machining. 
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ANNUAL MEETING OF THE N. M.T. A.. 


The fourteenth annual meeting of the National Metal Trades 
Association was held in New York City, April 11, at the Hotel 
Astor. The meeting was remarkable for the despatch with 
which the business was transacted, the public program, in- 
cluding the reading of several papers of length, being carried 
through in one day. The banquet given to the members and 
guests in the evening, at which speakers of international fame 
spoke on the tariff, universal peace and education, was a not- 
: able affair, giving a member 
of the president’s cabinet an 
opportunity to voice senti- 
ments regarding protection 
and free trade of extraordi- 
nary public interest. F. C. 
Caldwell of H. W. Caldwell & 
Son Co., Chicago, the presi- 
dent of the association, pre- 
sided, assisted by Robert 
Wuest of Cleveland, the com- 
missioner, who has well dem- 
onstrated his ability to con- 
duct the affairs of this associ- 
ation of over seven hundred 
manufacturers of metal prod- 
ucts. 

The program included the 
valuable reports: . “System- 
atic Compensation for Indus- 
trial Accidents,’ presented by 
Henry D. Sharpe, president of 
Brown & Sharpe Mfg. Co., 
and “Industrial Education,” 
presented by F. A. Geier, 
president of the Cincinnati 
Milling Machine Co.; the papers 
“Prevention of Industrial Accidents,” by William H. Doolittle, 
the association’s safety inspector; “Employer’s Liability and 
Workmen’s Compensation—What has been done to Date and is 
now doing in It,’ by Miles H. Dawson, attorney and consulting 
actuary, New York City; “How far must Business Yield to the 
Demands of Industrial Organizations?” by Hon. J. J. Feeley, of 
Boston; the reports of Commissioner Robert Wuest, and As- 
sistant Commissioner H. HE. Herrod, and other reports on the 
various activities of the association. 

The report on industrial education comprised the Hartford, 
Cleveland, New Haven, St. Louis, Chicago, Springfield, New 
York and New Jersey and Cincinnati branches, all of which 
are doing effective work in educating boys. The cooperative 
course in engineering in Cincinnati has been in operation six 
years and three hundred are taking it. This year thirty-five 
will graduate and take positions as assistant engineers and 
foremen, and other executive positions. A new building has 
been added which will increase the capacity of the school to 
four hundred. The Cincinnati continuation school work has 
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been extended to include the apprentices employed in the 
allied printing trades. Notwithstanding the depression in 
business, the attendance has been two hundred. 

Mr. C. A. Prosser, the recently appointed secretary of the 
National Society for the Promotion of Industrial Education, 
spoke on the Page education bill, which carries an appropria- 
tion of $14,000,000. This bill to extend Federal aid to indus- 
trial education was primarily intended to help agriculture, 
and Mr. Prosser pleaded that the bill might be given a scope 
that would comprehend industrial education generally. He 
argued that the moral effect of Federal aid would be to make 
young men generally look upon.the industries in a more favor- 
able light and thus reduce the crowding in the so-called 
“genteel” occupations. 

The report on industrial accidents by Mr. Doolittle is a 
painstaking paper describing a large variety of conditions in 
shops, mills and factories likely to cause accidents to work- 
men. Stereopticon views showed practical protective devices 
for machine tools, presses, saws, elevators, etc., which have 
been provided in the plants of members of the association. 

The paper by Mr. Dawson, of which a full abstract appears 
in another part of this number, is a summary of the changes 
made in the relation of employers and employes in the United 
States and abroad by legislative enactment of employers’ lia- 
bility.and workmen’s compensation laws. The progress of 
this movement during the past two years is remarkable, and 
it foreshadows the time, comparatively close at hand, when 
every industry will be required to directly bear the burden 
of workmen’s disabilities resulting from their occupations. 

Judge Feeley’s paper on the relations of capital and labor, 
defines a strike and what constitutes an unjustifiable strike 
under the laws of Massachusetts; also a lawful strike, methods 
of enforcing a strike, the sympathetic strike and the -boycott. 

The speakers at the banquet were Hon. Franklin MacVeagh, 
secretary of the treasury who spoke on the tariff; Hon. W. 
Morgan Shuster, formerly treasurer of Persia, whose theme 
was international peace; and Dr. Arthur A. Hammerschlag, 
of Pittsburg, a noted exponent of industrial education. 

The officers elected for the ensuing year are: 


President, Henry D. Sharpe, of Brown & Sharpe Mfg. Co., 
Providence, R. I. 

First vice-president, W. A. Layman of Wagner Electric Mfg. 
Co., St. Louis, Mo. 

Second Vice-President, L. H. Kittredge of the Peerless 
Motor Car Co., Cleveland, Ohio. 

Treasurer, Howard P. Eelles of the Bucyrus Co., Cleveland, 
Ohio. 


* *& * 


SINKING OF THE TITANIC 


The sinking of the White Star Steamship Titanic on her 
first voyage is the most appalling of the long roll of disasters 
on the sea. Though built with all the safeguards that human 
ingenuity could devise, collision with an iceberg off Cape Race, 
Newfoundland, just before midnight, April 14, so crushed the 
hull that in less than three hours she had sunk in one of the 


profound depths of the Atlantic, carrying down 1600 of the pas- — 


sengers and crew and millions in treasure. The boasted se- 
curity of the modern steamship seems a hollow mockery in 
the face of this catastrophe—so great that it stuns the intelii- 
gence and sickens the imagination. A great vessel of 46,000 
tons registered, the largest ever built, was lost by an acci- 
dent that everyone familiar with the.perils of the sea knew 
to be possible, but which few supposed could be so disastrous 
as this. 

Out of this appalling disaster the wireless telegraph emerges 
triumphant. Without this wonderful means of communication 
few, if any, would have survived to tell the awful tale. 
Although but a few hours in the boats before they were picked 
up by the Carpathia of the Cunard line, several of the 700 died 
of shock and the intense cold. Had life boats been available 
for all and had there been time to embark in an orderly way, 
the loss of life even then would have been severe. Many more 
lifeboats are needed but will be futile unless both crew and 
passengers are drilled to act systematically in emergencies, 
each going to his appointed place on signal. But important 
as are lifeboats and lifeboat drill they are secondary. The 
business of steamship companies is transporting passengers 
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from one port to another—not dumping them into small boats 
to perish in the open sea. Let us devote more thought to mak- 
ing vessels stronger and safer, to the construction of bulkheads 
that will stand the greatest water pressure that can be imposed 
on them, to the design of bulkhead doors that will promptly 
close in emergencies, to the personnel of the crews and finally 
to navigation laws that will stop this reckless trifling with 
death in taking the risks of the shorter route and running at 
full speed when icebergs are moving down from the North. 
* * * 


AN ACCESSION TO MACHINERY’S STAFF 


We are glad to announce that Mr. William Ledyard Cathcart 
has become a member of MACHINERY’sS editorial staff in the 
capacity of consulting engineer. Mr. Cathcart will devote 
particular attention to problems in mechanics and machine 
design, and to the preparation of a series of reference books 
on machine shop practice and machine details, which he is 
especially qualified to edit. 

Mr. Cathcart is a graduate of the University of Pennsylvania 
and the United States Naval Academy, and following his grad- 
uation served sixteen years as an officer of the engineering 
corps of the United States Navy. During the Spanish-Ameri- 
can War he volunteered for service, was appointed chief engi- 
neer in the Navy and ordered to special duty at Washington 
on the staff of the late Admiral Melville, then engineer-in- 
chief. Mr. Cathcart spent two years as professor of marine 
engineering; four years as adjunct professor of mechanical 
engineering, Columbia University; seven years as treasurer of 
a textile manufacturing company; five years with the Babcock 
& Wilcox Co., New York, translating, collating and analyzing 
scientific data from French and German sources. Prof, Cath- 
cart is the author of “Machine Design,” “‘Fastenings” and co- 
author with Prof. J. Irvin Chaffee of “The Elements of Graphic 


Statics.” 
* *® * 


LAYING OUT ANGLES ACCURATELY 


By HARRY B. WRIGLEY* 


In laying out an angle by an ordinary circular protractor, 
it is evident that a slight error at the circumference of the 
protractor will be multiplied many times in plotting a long 
The angle can be laid out accurately by the “natural 


line. 
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Two Methods of Laying Out Angles—Note the Advantage of the 
“Natural Tangent’’ Method 


tangent” method. To illustrate, assume that it is necessary 
to lay out an angle of 37 degrees, 10 minutes. The natural 
tangent is 0.75812, and as this represents the altitude in inches 
of a right angle triangle having a base 1 inch long, the alti- 
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tude having a base 10 inches long will be ten times the 
natural tangent or 7.5812 inches (7 37/64 inches). It is evi- 
dent that it is only necessary to find the natural tangent of 
the angle and multiply it by 10 which is equivalent to moving 
the decimal point one place to the right, in order to obtain 
the altitude when the base is 10 inches. A 10-inch base is 
taken as a matter of convenience, as it simply means moving 
the decimal point as described. The two methods of laying 
out angles—by means of the protractor and natural tangent— 
are shown in the accompanying illustration, where it can be 
seen that the angle can be laid out much more accurately by 
the latter method. 

[A similar method for laying out angles accurately, ‘but 
which employed the use of the sine, was illustrated and de- 
scribed in MACHINERY, June, 1911. It is evident that any of 
the functions of a right angle triangle—sine, cosine, tangent, 
or cotangent—can be used for laying out angles. Some pre- 
fer the sine, as the sine of half the angle is equal to half the 


chord.—EpIrTor. ] 
* * * 


PERSONALS 


J. C. Ward, director and general manager of Edgar Allen & 
Co., Ltd., Chicago, departed April 21 for a business trip in 
Japan. Mr. Ward expects to be gone for several months. 


F. B. Jacobs, who for the past year has been traveling for 
the Carborundum Co., Niagara Falls, N. Y., gathering data on 
shop practice, has entered the company’s store at Philadelphia 
as a salesman. 


E. Hawkinson, foreman in the toolmaking department of the 
Canadian General Hlectric Co’s. plant at Peterboro, Ont., for 
the last three years, has resigned his position to take the 
position of tool designer for the Russell Motor Car Co., of 
Toronto. 


William W. Bishop, for six years manager of the machinery 
department of the Cincinnati Iron & Steel Co., Cincinnati, Ohio, 
has resigned his position to become associated with the sales 
department of the Shaw Hlectric Crane Co., with headquarters 
in Chicago. 

George Langen, works manager of the Cincinnati Planer Co., 
who intended to start in March for an extended European trip, 
was stricken with appendicitis two days before his sailing 
date. Mr. Langen is recovering, but his trip has been indefin- 
itely postponed. 


Ralph E. Flanders, of the Fellows Gear Shaper Co., Spring- 
field, Vt., formerly associate editor of MAcuinrry, addressed 
the American Society of Swedish Engineers, Brooklyn, N. Y., 
April 20, on the subject: ‘Scientific Management from a Social 
and Hconomic Standpoint.” 


Selbert M. Connor, heretofore an engineering draftsman with 
one of the large railroads terminating in Chicago, has started 
in business for himself, having opened an office at 414 Sherman 
St. Mr. Connor will undertake drawing, mapping and the 
execution of commissions for patterns, model work or any 
work of a mechanical nature. 


A. N. Goddard (W. P. I. ’99), for thirteen years with the 
Morgan Construction Co., Worcester, Mass., as assistant super- 
intendent, recently resigned his position to become superintend- 
ent with the Union Twist Drill Co., Athol, Mass. When leaving 
the Morgan Construction Co., the employes presented him with 
a solid gold watch and guard suitably engraved. 


kK. F. Lake, formerly steel editor of the American Machinist, 
who for the past year has been conducting a consulting metal- 
lurgical business in Bayonne, N. J., has been placed in charge 
of the laboratory of the Perfection Spring Co., Cleveland, Ohio. 
Mr. Lake has contributed a number of valuable articles on 
alloy steels, extrusion of metals and die-casting machines to 
MACHINERY. 


R. S. Bryant has been appointed consulting engineer of the 
Standard Welding Co., Cleveland, Ohio. Mr. Bryant was for- 
merly with the Bryant Rim Co., of Columbus, Ohio, and his long 
experience in the design and manufacture of automobile rims 
peculiarly fits him to carry out the company’s policy of con- 
stantly improving its products and service, as well as keeping 
its automobile rim designs in every way up to the latest 
requirements of the trade. 


George Sherwood Hodgins, a well-known writer on railway 
topics, at one time editor of the Railway Digest and later of 
tailway and Locomotive Engineering, has been engaged by the 
commissioners of the Trans-Continental Railway of Canada to 
make a special report concerning the shop equipment of the 
various roundhouses, terminal shops, etc., now built or being 
constructed on that line. 
several months on this work. 


Frederick A. Hall, engineer, 5-9 Beekman St., New York, 
announces that Mr. Mancius S. Hutton is associated with him 
in the management of the office and conduct of the business. 
Mr. Hutton, who is the son of Prof. F. R. Hutton, honorary 
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secretary and past president of the American Society of Me- 
chanical Engineers, will have general charge of correspondence 
regarding the business, and will give special attention to the 
departments of boilers, engines and power equipment in which 
Mr. Hall acts as the direct representative of manufacturers. 


Dr. Rudolf Diesel of Munich, Germany, director of the Busch- 
Sulzer Bros.-Diesel Engine Co., St. Louis, Mo., came to New 
York April 6 on the steamer Amerika. He will make a tour 
of the United States, lecturing before engineering societies and 
other bodies on the possibilities of the internal combustion en- 
gine. He is the inventor of the Diesel engine which is dis- 
placing steam engines in Europe for industrial purposes, and 
is being applied as the motive power of marine vessels with 
success. Dr. Diesel predicts that the internal.combustion loco- 
motive will eventually displace the steam locomotive because 
of its superior economy and simplicity. He was made an hon- 
orary member of the American Society of Mechanical Engi- 
neers, April 30, at the meeting of the gas power section. The 
conferring of honorary membership was: followed by an illus- 
trated lecture by Dr. Diesel on the development of the Diesel 


engine. 
OBITUARIES 


Frank B. Manville, an inventor of automatic machinery for 
making wire goods, and one of the organizers of the H. J. 
Manville Machine Co., Waterbury, Conn., died at his home in 
Waterville, Conn., March 29, aged sixty-two years. Mr. Man- 
ville invented machinery for making hooks and eyes, threading 
bicycle spokes by the rolling process, and forming rims for 
bicycle wheels. He also invented a brass shoe lace hook. He 
had worked in the Winchester, Colt, Whitney and Ames armor- 
ies, and at the Elgin watch factory. Although one of the 
organizers of the EH. J. Manville Machine Co., he was no 
longer connected with that concern. A widow and three 
brothers survive him. 


Stanley K. Fox, machine demonstrator for the Gleason 
Works, Rochester, N. Y., was-lost in the wreck of the Titanic, 
April 15. He helped the women and children into the life boats 
until the last one was filled-and then calmly awaited his fate. 
Mr. Fox was thirty-eight years old, and was twenty-eight when 
he made his start with the Gleason Works without mechanical 
training. He soon became an expert machine operator, ex- 
celling all others in setting up. work rapidly. Soon he was 
sent out to demonstrate machines and made many friends by 
his enthusiasm and kindly nature. He made his first Huropean 
trip four years ago and was abroad last year from June to 
October and went again on the last trip in January. A me- 
morial service was held in St. Andrew’s Episcopal Church, 
Rochester, April 20, in which Rev. Dr. Thomas paid a high 
tribute to Mr. Fox’s sterling qualities. 


* * & 


COMING EVENTS 


May 9-18.—First Annual Aeronautical Exhibition held in the Grand 
Central Palace, New York. City, under the auspices of the Aero Club 
of America. 

May 13-15.—Triple joint convention at Norfolk, Va., of the Ameri- 
can Supply and Machinery Manufacturers’ Association, National Sup- 
ply and Machinery Dealers’ Association, and Southern Supply and 
Machinery Dealers’ Association. The program includes papers on 
““Workmen’s Compensation’; “Motion Study’; ‘‘The National Bank- 
ing and Currency Problem’; and “The American Merchant Marine.” 
F. D. Mitchell, secretary-treasurer, 309 Broadway, New York. : 

May 13-25.—Newark industrial exposition under the auspices of 
the Board of Trade of Newark, N. J., in the First Regiment Armory. 
It is claimed that one hundred thousand different articles are manu- 
factured in the three thousand shops of the Newark industrial dis- 
trict, the diversity being proportionately greater than that of any 
other manufacturing district in the country. William G. Rose, man- 
ager, Newark, N. J. 

May 14-17.—Sixth annual convention of the Master Boiler Makers’ 
Association at the Fort Pitt Hotel, Pittsburg, Pa. J. R. MPlannery, 
of the Flannery Bolt Co., Frick Building, Pittsburg, Pa., secretary and 
treasurer of the general committee of arrangements. 

May 16-17.—Semi-annual convention of the National Machine Tool 
Builders’ Association at Atlantic City, N. J., Hotel Chalfonte head- 
quarters, HE. P. Bullard, Jr., president, Bridgeport, Conn.; James H. 
Herron, secretary. Cleveland, Ohio. 

May 20-22.—Railway Storekeepers Association’s convention in Buf- 
falo, N. Y.. Hotel Statler, headquarters. Wm. HE. Kelley, secretary- 
treasurer, 825 Wabash Ave., Chicago, II. 

May 27-31.—International Safety Congress to be held at Milan, 
Italy. Dr. W. H. Tolman, director of the American Museum of Safety, 
29 W. 39th St., New York City, is a delegate to the congress from 
the United States. 

May 28-31.—Spring meeting of the American Society of Mechanical 
Wngineers in Cleveland, Ohio. Hotel Hollenden, headquarters. Calvin 
W. Rice, secretary, 29 W. 39th St., New. York. 

June 12-14.—Annual convention of the American Railway Master 
Mechanics’ Association at Atlantic City, N. J. 

June 17-19.—Annual convention of the Master Car Builders’ ASso- 
ciation at Atlantic City, N. J. ; 

June 17-22.—¥irst annual gas engine show under the auspices of 
the National Gas Hngine Association in the Auditorium, Cleveland, 
Ohio. Albert Stritmatter, secretary. Cincinnati, Ohio. 

July 9.—Annual convention of the American Railway Tool Fore- 
men’s Association in Chicago. H. L. Miller, secretary of the supply 
association, 885 Monadnock Bldg., Chicago, :I11. 

August 20.—Annual convention of the International Railroad Mas- 
ter Blacksmith’s Association at Hotel Sherman, Chicago, Ill. J. BH. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. f E 

September 2-7.—Sixth congress of the International Association for 
Testing Materials at the Hngineering Societies Building, 29 W. 39th 
St., New York. H. F. J. Porter, secretary, 1 Madison Ave., New York, 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. 
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Study these Diagrams of the Mechanism that 
Indexes Gears so Accurately and Quickly 
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The indexing mechanism on a gear # cutting machine is a fea- 
ture of great importance. 


It should not operate with afshock, for that will cause the 
spacing of the gear teeth to be finaccurate. Neither should it 
operate too slowly, for that will Mimpair the production of the 
machine. — 


The indexing mechanfism on B. & S. Automatic Gear 
Cutting Machines overf/comes both of these difficulties 
because of certain ex fclusive features in its design. 


At each indexing, Z/the mechanism starts slowly, is accel- 
erated and then retarded just before it 
comes to a stop. Hence there is no shock 
either at the beginning or end of the indexing 
period, and the operation is quickly accom- 
plished. | 


Rapid, accurate indexing, 
together with other excellent fea- 
tures in design, enable a high rate 
of production to be obtained with 
B. & S. machines. 


Write for special circulars 
of these machines. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. IL, U.S. A. 
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October 7-11.—Annual convention of the American’ Hlectric Railway 
Association and allied associations in Chicago, Ill. The exhibit will 
be at Dexter Pavilion, 43d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 39th St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


COLUMBIA UNIVmRSITY, New York, has issued an announcement for 
the Summer session for 1912, beginning July 8 and continuing until 
April 16. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN, 116 Nassau St., New 
York City. Year book containing the constitution and by-laws govern- 
ing the society; also list of members. 


BELOIT COLLEGR, Beloit, Wis. Sixty-fifth annual catalogue of the 
college, containing information relating to the faculty and students, 
the courses, admission requirements, scholarships, etc. 


VIRGINIA POLYTECHNIC INSTITUTH, Blacksburg, Va. Bulletin, April, 

1912, covering 172, 6 by 9-inch pages, giving courses of instruction, 
and general information useful to pryeheciys students, as well as a 
list of students for the year 1911-1912. 
Baton Rouge, La. Bulletin giving 
information relative to the summer school of the university. The 
term of this summer school begins June 3 and ends August 2. The 
courses of instruction, admission requirements, fees, etc., are dealt 
with in this bulletin. 

MopERN SystTeMS CORRESPONDENCE SCHOOL, 6 Beacon St., Boston, 
Mass. Booklet entitled, ‘‘As Others See Us,’ being an extract from 
an article in Castings on specialized correspondence schools. This 
school, of which Mr. Oscar E. Perrigo is director, specializes its 
courses to meet the needs of individuals. 


Socipry oF AUTOMOBILE ENGINEERS removed its New York office 
from No. 1451 Broadway to the U. S. Rubber Bldg., Broadway and 
58th St.. May 1. The growth in membership and activities of the 
society made necessary the removal to larger quarters, The new 
location will be appreciated by out-of-town members, being close to 
the Columbus Circle subway station and on the route of the Broadway 
surface car lines. j ; 

NoRTHWESTERN UNIVERSITY, Evanston and Chicago, Ill. Annual 
catalogue 1911-1912, covering 515, by 9-inch pages, containing 
complete information of the various departments of the University, 
including ‘the College of Liberal Arts, the College of Engineering, and 
the School of Commerce, and information relating to fraternities, uni- 
versity societies, alumni association, register of students, and general 
information relating to expenses, fees, etc. 

AMERICAN ASSOCIATION FOR LABOR LEGISLATION, Metropolitan Tower, 
New York City, is entitled to much credit for the enactment of the 
phosphorus match bill signed by President Taft, April 9. Investiga- 
tion of ‘“phossy jaw,” the occupational disease of match factory work- 
ers, led to the introduction of the bill in June, 1910, immediately 
after the publication of the report on phosphorus poisoning by John 
B. Andrews, secretary of the association. Public sentiment demanded 
the prohibition of the death-dealing match. Through this legislation 
one of the most terrible of occupational diseases will be abolished. 


NEW BOOKS AND PAMPHLETS 


Buectric PowpR ON THE FarM. By Adolph Shane. 62 pages. 6 by 9 
inches. 31 illustrations. Bulletin No. 25 of the Iowa State Col- 
lege of Agriculture and Mechanic Arts, Ames, Iowa. 


SECOND ANNUAL REPORT ON THH, STATISTICS OF ExPRHSS COMPANIES IN 
THE UNITED STATHS, for the year ending June 30, 1910. 38 pages, 
8 by 10 inches. Published by the Interstate Commerce Commis- 
sion, Washington, D. C. 

KPRRAWALLA’S TEXTILE AND ENGINBERING DIRECTORY AND YHAR BOOK, 
10 by 13 inches, 111 pages. Published by C. D. Kerrawalla, 
Kalachowki Road, Parel, Bombay, India. 

The Textile and Engineering Directory and Year Book for 1912 is 
the seventh issue. Among the useful information contained are com- 
plete lists of cotton ginning and pressing factories, jute presses, cot- 
ton jute, woolen and silk mills, iron works, gold, copper, iron,. lead, 
manganese, ruby, salt and coal mines, flour, sugar, oil, rice, saw, bone 
and paper mills, quarries, coil works, roperies, mica works in India, 
cotton mills in China and Japan together with a number of useful 
tables for mill and factory owners, managers, engineers, carding, spin- 
ning and weaving masters, hardware and mill store merchants, etc. 
The directory is freely circulated among the users of textile and engi- 
neering machinery in India and is, therefore, of special interest to 
manufacturing concerns who wish to reach this trade. 
TRANSPORTATION RATES. By A. M. Fisher. 16 pages, 5 by 744 inches. 

Published by the author, New York. Price 50 cents. 

This comment upon transportation rates, it is stated, has been 
written with particular reference to the section of the Interstate 
Commerce Act which is properly known as the “long and short haul 
clause. The booklet is written from an extremely one-sided point of 
view, in which the opinions of the old-time “stand-pat” railway man- 
agers’ ideas only are considered. As an example of the spirit of the 
booklet the following statement may be quoted: “It need not be 
anticipated that there will be a general revival of business with the 
present Interstate Commerce Act in effect and enforced.” Digressing 
somewhat from the avowed purpose of the book, the author mentions 
that “it is hardly to be expected that profitable methods can be de- 
vised for the operation of the subways and other urban transportation 
service.” It is difficult to understand on what basis this statement 
is made, in view of the fact that financiers seem to be extremely 
anxious to obtain monopolies in transportation services in cities, sub- 
ways included. Another example of the peculiar mental processes by 
means of which the conclusions in this booklet are arrived at is the 
statement that the result of a parcels post would be ‘a very decided 
influence toward increasing the cost of living.’ The author finally 
advocates the introduction of scientific transportation rates. Just 
what he means by ‘scientific’ is not entirely clear, but may perhaps 
be surmised from the few quotations given above. 


NEW CATALOGUES AND CIRCULARS 


CROCKER-WHEBPLER Co., Ampere, N. J. Bulletin No. 147 on Crocker- 
Wheeler electric fans. 
Detroit Fuss & Mrc. Co., Detroit, Mich. 
on the ‘‘Detroit’’ three-phase motor starter. 
STUDEBAKER AUTOMOBILE Co., South Bend, Ind. Bulletin No. 1023 
on electric commercial motor vehicles for all purposes, 
Damascus Bronze Co., Pittsburg, Pa. Pamphlet on 
bronze products with special reference to bearings. 
Detroit Fusn & Mre. Co., Detroit, Mich. Catalogue of the ‘De- 
troit” ironclad fused switches and the ‘‘Arkless” indicating fuses, 
HANNIFIN Mra, Co.. Chicago, Ill. Catalogue of air-operated chucks, 
countershafts, gate valve seating chucks, special tools and machinery. 
RockForD Iron Works, Rockford. Ill. Circular and specifications 
of the Rockford inclinable open-back foot press, size A; also No. 4 
flywheel press. 


LOUISIANA STATE UNIVERSITY, 


Revised bulletin No. 23 


“Damascus” 
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GENERAL Firp ExtineuisHmR Co., Providence, R. I. Bulletin on 
the “Grinnell” automatic sprinklers for the protection of shops, mills 
and factories from fire. 


J. H. Wituiams & Co., 61 Richards St., Brooklyn, N. Y. Catalogue 
of lathe dogs, C-clamps, machinists’ clamps, planer strap clamps, drop- 
forged wrenches, drop forgings, etc. 

F. O. WEHYDELL, 224 S. Jefferson St., Chicago, Ill. Circular of the 
“Hi-Low’’ drawing table which can be quickly changed in height from 
36 to 44 inches to suit the convenience of the draftsman. 


AMERICAN Tap & Die Co., Greenfield, Mass. Catalogue No. 4 of 
“Adamantine” screw plates; ‘‘Hagle’’ brand taps, dies, stocks and tap 
wrenches ; and pipe tools, comprising stocks, dies, taps and reamers. 


_ AuTocaLL Co., 100-110 Franklin Ave., Shelby, Ohio. Card illustrat- 
ing the “Autocall” and its application in the manufacturing establish- 
phe for locating foremen, superintendents and others without loss 
of time. 


FRANCIS ReEep Co., Worcester, Mass. Circular of the No. 20 Stanle 
sensitive drill having six spindle speeds, detachable countershaft, ball 
thrust bearing for spindle, ample power for one-half-inch drill and 
which sells for $50. 


Brown Hoisting Macuinury Co., Cleveland, Ohio. Pamphlet illus- 
trating and describing ‘‘Brownhoist’’ suspended bins for coal, ore, 
ashes, etc., and catalogue of the ‘“Brownhoist” tramrail systems, trol- 
leys and electric hoists. 

Bulletins, Nos. 


ELectric ControLyer & Mre. Co., Cleveland, Ohio. 
1009 on push buttons; 1016 on automatic motor starters for non- 
reversing direct-current motors; 1025 on lifting magnets; and 1027 on 
current limit panels for direct-current motors. 


UNIVERSAL STAMPING Co., Buffalo, N. Y. Bulletin illustrating safety 
devices made to prevent the flying of chips from shaper tools, lathe 
tools and other cutting tools, emery wheel guards, safety belt hanger, 
snap-on reflectors, lamp shades, lamp stands, etc. 


CHICAGO PNEUMATIC TooL Co., ilenes, Ill, Bulletins, H-19, E-20, 
H-21 and H-22 on universal electric drills, operating on direct or 
alternating current; electric drills for heavy work; Duntley track 
drill; and air-cooled direct current drills, respectively. 


PAWLING & HARNISCHFEGER Co., Milwaukee, Wis. Booklet entitled, 
“Cutting the Cost of Lumber Production,” illustrating handling and 
transporting apparatus built by the company, comprising monorail 
systems, traveling electric cranes and hoists and electric transfer cars 
for handling lumber in bulk. 


WATSON-STILLMAN Co., 192 Fulton St., New York, has just issued 
catalogue No. 85 ‘“Hydro-Pneumatic Wheel Presses,” which describes 
and lists the company’s line of full hydro-pneumatiec wheel presses. 
Seventy-six types and sizes of hydraulic tools exclusively of Watson- 
Stillman designs are also listed. 


ScuLLy Jones & Co., 316 Railway Exchange, Chicago, Ill. Cir- 
cular of the “Wear-ever’ sockets for drills. The sockets are made 
of special steel, heat-treated, and reinforced at the bottom by a 
solid ring of metal of increased diameter having a drift groove which 
saves time in separating nested sockets. 


BauscH & LomsB OptTicaL Co., Rochester, N. Y. Circular of the 
“Balopticon” for the projection of large opaque objects on a screen. 
This instrument is designed for educational purposes and enables a 
lecturer to project drawings, photographs, working models, mechanisms, 
etc., directly on the screen without previous preparation. 

Eureka Co., North East, Pa. Price-list of copper hammers for 
machine shop use, furnished in sizes from 4% pound to 16 pounds, with 
or without handles. Copper hammers are more durable than babbitt 
hammers and have the characteristic of not seriously marring steel 


_ or cast iron when employed for driving or hammering work. 


INDUSTRIAL INSTRUMENT Co., Foxboro, Mass. Bulletin No. 60 on 
indicating gages for all purposes comprising pressure and vacuum. 
gages, compound, ammonia. pyrometer, test, hydraulic, electric alarm, 
altitude, sulphite, illuminated dial, standard duplex and triplex, and 
recording gages, thermographs, marine and locomotive clocks, ete. 


WATSON-STILLMAN Co., 192 Fulton St., New York. Bulletin J 
describing a filling liquid, called ‘‘jackohol,” developed for hydraulic 
tools such as jacks, presses, punches, benders, cte. This liquid does 
not freeze, thicken, gum or change chemical composition. t is in- 
variably protective to the metal surfaces and packings with which it 


W. P. Davis MACHINE Co., Rochester, N. Y. Treatise on keyseating 
and keyways compiled for American machine shop practice. This in- 
teresting and valuable little booklet contains a fund of useful informa- 
tion on a very practical subject affecting everyone having to do with 
the design and construction of machinery. The booklet also illustrates 
the Davis keyseater made in two sizes. 


Pratt & WuHitNnny Co., Hartford, Conn, Wall hanger of machinists’ 
handy tables comprising U. S. standard screw threads, standard di- 
mensions of wrought iron, welded tubes, table of cutting speeds and 
feed per minute, metric standard screw threads, pitch or angle diam- 
eters of hand taps, U. 8. and Whitworth standard and A.'S. M. BE. 
standard screw threads for machine screws. 


Furnace GAs ConsuMmr Co., Matteawan, N. Y. Pamphlet entitled 
“Smokeless Chimneys,” describing a furnace gas consumer for the 
prevention of smoke. consisting of a bank of fire clay tubes installed 
back of the bridge-wall underneath the boiler which becomes inean- 
descent and thus promotes complete combustion of the gases before 
they are cooled by contact with the water-backed surfaces. 


KruFrFeL & Esser Co., Adams and Third Sts.,. Hoboken, N. J. De- 
scriptive circular of an improved farm transit with and without 
compass for the use of builders, architects, instructors, farmers, ete. 
This instrument, which without compass sells for $30, has a 10-inch 
helene ue one-inch aperture. The same instrument with compass sells 
for pee The circular also illustrates farm levels selling for $16 
and $25. 

GENBPRAL Hvectric Co., Schenectady, N. Y. Booklet No. 4926 on the 
application of electricity to marine service. The publication is printed 
in colors and describes the various pieces manufactured and supplied 
by the company for marine use. e data given are of gene in- 
terest to motor boat owners and among these data will be found re- 
product of the flags of the principal yacht clubs throughout the 
country. : : 

J. M. Carppnter Tap & Dif Co., Pawtucket, R. I. Catalogue No. 19 
on tools for cutting screw threads comprising taps, dies, screw plates, 
die-stocks, tap wrenches, etc. The catalogue also contains useful 
tables on U. S. Standard threads. V threads, International, and French 
standard threads, Whitworth standard threads, British Association 
standard, Acme standard and A. §., E. standard for machine 
screws, etc 

RAHN-LARMON Co., Cincinnati, Ohio. Catalogue of Rahn-Larmon 
engine, turret and gap lathes built in the following series and sizes: 
Series A, 16-, 18- and 20-inch engine lathes; series A, 16-, 18- and 
20-inch_gap lathes; series B, 18-, 20- and 22-inch engine lathes; 
series D, 22-. 24- and 26-inch engine lathes; series G, 24- and 48- 
inch extension bed gap lathes; and series F, 26-, 28-. 30- and 32- 
inch engine lathes. 

HaLte-McApaMs WHEEL Co., 224 High Avenue, Cleveland, Ohio. 
Circular of the Cleveland friction clutch which is made in nine sizes, 


May, 1912 


Department for Testing the Completed Machines. 
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EVERY DETAIL OF 
CINCINNATI MILLERS 


is inspected after every oper- 
ation. Some of them pass 
through this department as 
many as twenty times before 
they are finished. Hardened 
gears, clutches, and similar 
parts are also tested with the 
scleroscope and must meet 
definite standards of hardness 
set for each piece. 


The drive box, feed box, etc.., 
each form a complete unit of 
mechanism. They are assem- 
bled by skilled men who are 
expert on this work because 
they do nothing else. 


Every unit when assembled, 
is given a running test under 
working conditions before 
passing into stock. 


The completed machine must 
pass an exacting inspection 
for alignment; must run con- 
tinuously for a given period; 
and must also do a variety of 
milling successfully. 


These running and working 
tests are a final check on each 
unit of mechanism, and are 
a guarantee that every detail 
is fully up to our high stand- 
ard of excellence. 


These are some of our Manufac- 
turing Methods. Visit us and see 
them for’ yourself. 


Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
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ranging from 8 inches diameter to 24 inches diameter and hav- 
ing capacities of 8 to 63 horsepower per hundred revolutions per 
minute. The clutch is self-oiling, has few parts, is easily adjusted, 


and has other advantages of interest to all those concerned with 
the installation of auaes - es ed 


INDUSTRIAL INSTRUMENT Co., Foxboro, Mass. Bulletin No. 61 on 
portable or hand tachometers, single-spindle multi-speed spring type 
made LA Dr. Th. Horn of Leipzig, Germany. ‘These instruments show 
at a glance the rate of rotation or peripheral speed and by means 
of the selective speed-changing mechanism a single instrument may 
have several scales. One of the forms of this instrument is a cut 
meter for showing the cutting speed of lathe and planer work. 


New Process Twist Dritt Co., Taunton, Mass. Catalogue of car- 
bon high-speed and “Reliance” high-speed twist drills. The regular 
carbon steel and high-speed drills are hot-forged and twisted instead 
of being milled from the solid as is the common practice. The “Re- 
liance” high-speed twist drills are made from profile stock inserted 
in a carbon steel shank by a special process. The claim is made that 
the hot forging process gives the drill greater strength because the 
grain follows the spiral fluting. 


MACHINERY 


May, 1912 


Huss-BricgHT Mre. Co., 2111 Fairmount Ave., Philadelphia, Pa. 
Data Sheets, Nos. 5-A, 52-1, 65-A, 68-A, 70-A, 75, 76 and 78 on 
mounting collar type ball thrust bearing to take thrust in one direc- 
tion only; DWF adapter bearings; centrifugal basket mountings; ap- 
plication, of caine Sie to grinding spindles; DWF adapter and 
method of assembling with bearings on a straight shaft; standard 
form of mounting for two-bearing four-cylinder crankshaft; built-up 
crankshaft and two-cylinder V type motor; and mountings for rolls. 


ADAMS Co., 877 Market St., Dubuque, Iowa. Circular No. 812 illus- 
trating and describing the No. 4 Farwell universal gear hobber which 
was illustrated and described in the March number of MACHINERY. 
This gear hobber cuts spur gears, worm-wheels, spiral and worm 
gears, herringbone gears, ratchet wheels, eprockct wheels, etc. It has 
a capacity for gear diameters up to 24 inches, and with arbor support 
removed, up to 28 inches. The vertical feed of the head is 12 inches 
and the coarsest diametral pitch cut in steel is 3% pitch, and in 
cast iron or bronze, 3 pitch. 


CRESCENT MACHINE Co., 56 Main St., Leetonia, Ohio. Catalogue 
for 1912 of ‘Crescent’ Opt WOE AR. machinery comprising band 
saws, “Crescent”? angle band saws which may be tilted for bevel saw- 
ing, guards for band saws, setting and filing clamps, saw tables, saw 
guards, shaper fence, single and double spindle shapers, jointers, 
variety woodworker, planers and matchers, surfacers, swing cut-off 
saws, disk grinders, universal borers, post borers, etc. A valuable 
feature«of the catalogue is the data on the horsepower required for 
machines; swhich* enables a customer to estimate the probable power 
requirements of machines to be installed. 


W. S. RockweELut Co., 50 Church St., New York. Specimen views 
from catalogue No. 14 showing installations of Rockwell oil and gas 
furnaces, among which are installations of single chamber and double 
chamber annealing furnaces, double-end underfired annealing furnaces 
for brass, copper, German silver, sterling silver, etc.; single-end 
underfired annealing furnaces for the same fuel and purposes are 
shown, also annealing and hardening furnaces, carbonizing furnaces, 
rotary annealing and hardening furnaces, rod heating furnaces, forge 
furnaces, brass melting.furnaces, plate heating furnaces, and soft 
metal furnaces, all using oil or gas fuel. 


GENERAL ELectric Co., Schenectady, N. Y. Bulletins Nos. 4915 on 
direct current motors; 4921 on electric heating and cooking; 4922 on 
electricity in metal mines; 4923 on modern electrical equipment for 
economical production of iron and steel; 4928 on searchlight pees 
tions for commercial use; 4929 on electrically operated brick plants; 
4933 on small polyphase motors; 4934 on battery charging rheostats ; 
4935 on GH-201-A railway motor; 4940 on commutating pole motors; 
4941 on water flow meters; 4942 on Thompson direct current test 
meter; 4943 on direct current motor starting panels for heavy service; 
and 4944 on isolated and small plant alternating current switchboard 
panels. : 


WHSTINGHOUSE ELECTRIC & MFa. Co., East Pittsburg, Pa. Leaflets, 
Nos. 2362 on type CA alternating-current motors; 2409 on self-starting 
synchronous motors, ranging in capacity from 90 to 1500 horsepower 
and from 220 to 6600 volts; 2441 on the application of small motors ;° 
2443 on motors for crane and hoist service; 2446 on type QK electric- 
ally-operated brakes for direct-current cranes and hoist motors; 2447 
on type SP electrically-operated brakes designed especially for mill 
and crane service; 2449 on hand-operated controllers for light crane 
and hoist service; 2383 on alternating-current steel mill motors, type 
MA; and circulars Nos. 1088 on three-wire direct-current generators 5 
1522 on multiple unit trains and HL control; and 4049 on type F 
earbon circuit-breakers. 


TRADE NOTES 


DoEHLER Din-CasTiInG Co., Court and Ninth Sts., Brooklyn, ING Ya 
has established a Detroit office in the Ford Bldg., Room 1313, in 
charge of the company’s vice-president, Mr. H. B. Griffin. 


E. L. Esstwy MACHINERY Co., Chicago, Ill., has made Mr. James L. 
Gough sales manager and Mr. James J. Shanahan representative for 
Indiana and Michigan, replacing Mr. J. A. Richardson, resigned. 


CANTON MACHINERY EXCHANGE, 624 N. Market St., Canton, Ohio, 
was recently organized to deal in machine tool aoe alties, and the 
catalogues and literature of manufacturers of machine tools and ac- 
cessories are requested. 


EEpear ALLEN & Co., Lrp., Chicago, Ill., formerly of 434 W. Ran- 
dolph St., has moved to larger and more commodious quarters at 
718-722 W. Lake St., where a full stock of all grades of Allen’s tool 
steels will be carried. 


ALLIS-CHALMHRS Co., Milwaukee, Wis., which rere, went into 
the hands of receivers, has been reorganized with a capital stock of 
ase ee The stock consists of $26,000,000 common and $16,500,- 
00 seven per cent accumulative preferred stock. 


Lucas Macuin® Toot Co., Cleveland, Ohio, was awarded a gold 
medal and diploma at the Brussels Exposition in 1910 for the Lucas 
precision horizontal boring, drilling and milling machine which was 
exhibited by the company’s representative, Mr. Alfred H. Schiitte. 


Pacu-StorMsS Drop Forcr Co., Chicopee, Mass., has installed a 
thoroughly equipped chemical laboratory, modern in every respect. 


It is under the direction of an experienced chemist who was connected 
with the Halcomb Steel Co., Syracuse, N. Y., for about four years. 


ANDREW C. CAMPBELL, Waterbury, Conn., will erect a factory on 
State St. for the manufacture of a patented self-spreading cotter-pin. 
The cotter-pin is so fashioned that when inserted in a hole and driven 
with a hammer, one part slips past the other, thus spreading their 
ends, and preventing the pin from falling out. ; 


SuFFErRN & Son certified pobis accountants, have established a 
branch at 1121 Newhouse Bldg., Salt Lake City, Utah, under the 
direction of Mr. Charles A. Secor, as resident partner. This office will 
have a staff of competent accountants and will also command the 
services and abilities of the entire organization. 


JosErH T. Ryprson & Son, Chicago, Ill., have been appointed as sole 
agents for Chicago territory to represent the full line of multi-spindle 
drill presses manufactured by the Fox Machine Co., Grand Rapids, 
Mich., and a machine has been installed on the floor of the Chicago 
machine tool warehouse for demonstrating purposes. 


HosKINS Mre. Co., 459 Lawton Ave., Detroit, Mich., maker of Hos- 
kins electric furnaces, pyrometers and heating appliances, and ‘In- 
ternational” electric heaters, has opened an office in the Oliver Bld 7 
Pittsburg. This office will enable the company to more adequately 
care for its rapidly growing business in the Pittsburg district. © 


RiIcKarD & SLOAN, 20 Vesey St., New York, is a newly organized 
advertising firm, composed of William L. Rickard and Clifford A. 
Sloan. The firm will give particular attention to the planning and 
management of advertising campaigns for firms engaged in the manu- 
facture of mechanical and electrical apparatus and accessories. 


BUFFALO FounDRY & MACHINE Co., 63 Winchester Ave., Buffalo, 
N. Y., was damaged by fire early in the morning of April 11 to the 
extent of about $10,000. Because of its steel and glass construction 
the building is practically fireproof, excepting the roof, where the 
greatest damage was done. The damage stopped business in the plant 
for only a few days. i 
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MILLING MAIN-RODS AT THE JUNIATA SHOPS 


By FRANKLIN D. JONES* 


Shops of the Pennsylvania R. R. was described in 

MaAcuHiInery (railway edition) February, 1910. Since 
that time, however, the method of milling these rods has been 
improved considerably, which is saying a great deal, as the 
former practice was doubtless in advance of that found in 
the average shop. In connection with the milling operations, 
a large amount of stock is removed and, at first thought, it 
would seem more economical to forge*closer to the finish size, 
but this superfluous metal is milled off so rapidly that any 
fancy forge work would cost-more than the extra time required 
for milling. As the artiele-previously referred to contained 
a complete description of the rod werk, we shall deal more 


T: machining of locomotive main-rods at the Juniata 


Fig. 1. 


particularly with the milling operations, in order to show how 
quickly a large amount of stock can be removed by milling, 
when the machine itself is adapted to the work and the cutter 
is properly constructed. 

The successive stages through which the main-rod passes 
while being transformed from a rough forging to the finished 
product, are illustrated in Fig. 1. The rough forging is shown 
at A just as it comes from the blacksmith shop. It is made of 
50 point carbon steel, and the particular rod referred to in 
this article weighs approximately 1831 pounds before any mill- 
ing operations have been performed. After it is milled, the 
weight is reduced to 1535 pounds. The first operation is that 


of planing the sides and edges of the enlarged ends. The sides © 


are finished to the required width, but the top and bottom edges 
are simply rough-planed, as they have an irregular outline 
which cannot be machined to advantage by planing. A special 
double-head rod planer is used for this work. Each head of 
this planer has two tool-heads on the cross-rail and a similar 
number of side-heads, so that two forgings can be planed simul. 


taneously. The object in planing the ends first is to provide 
finished surfaces for setting up the work while milling the 
sides and edges. The rod is next taken to the laying-out 
benches where the finished outline is transferred to it from a 
steel templet. Centers for the holes which have to be drilled 
in the ends are also located at this time. 

The third operation is that of milling the edges. A group of 
six rods is placed on a horizontal milling machine and the 
edges of first one side and then the other are milled to the 
required outline, as wiil be described more in detail later on. 
The sides are then finished to the required width by milling, 
two rods being placed on the machine at atime. The shape of 
the work after the milling operation is shown at B. The rods 
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are next placed on another milling machine of the horizontal 
type which cuts deep grooves or channels in the sides as shown 
at ©. This channeling operation is performed on two rods 
simultaneously. The channel, which is 414 inches wide and 1% 
inch deep, is completed by taking two cuts, each of which is 
7% inch deep. 

After both sides have been channeled, thus forming an I-beam 
section, the drilling indicated at C is done, preparatory to 
forming openings at the ends for the bearing brasses. The 
small end is blocked out entirely by drilling, as the illustration 
shows, and the large end, after being drilled part way, is taken 
to a double-blade sawing machine which removes a solid block 
of metal from the center. These tough interior surfaces are 
next finished to the proper width in a slotter, the previously 
scribed lines serving as a guide for the workman. A view of 
the rod after the slotting operation is shown at D. The holes 
for the key-slot at the large end are next drilled and slotted 
and the oil holes are also drilled and counterbored, which com- 
pletes the machining operations. The rod is now taken to the 
bench, where the sides and ends are finished and polished, 
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and finally, the brasses, keys and bolts are fitted in place, thus 
completing the rod as shown at EH. 

The milling of the sides and edges of these rods is done by 
the powerful horizontal milling machine shown in Figs. 2 and 
8. The table of this machine is driven by a rack and spiral 
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is a view showing a group of rods after the edges have been 
machined. When the sides are being milled, two rods are 
clamped to the table as indicated in Fig. 3, and Fig. 5 shows 
the work after the sides have been milled. 

The diagram, Fig. 6, shows the lengths of the different sec- 
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Fig. 2. Horizontal Milling Machine in which the Edges of Six Main-rods are milled simultaneously 


pinion, and power to the cutter arbor is transmitted through 
large worm-gears on each side, as indicated in the illustration. 
The milling cutter used is 33 inches wide and is composed of 


Fig. 3. Method of Holding the Rods while the Sides are being milled 


three units 11 inches long and 8% inches in diameter. It is 
equipped with inserted blades which are held in helical grooves. 
When the edges of the rods are being milled, this cutter 
covers a surface 30 inches wide and takes cuts ranging in depth 
from 1/4 inch to 1 3/16 inch. As previously stated, the edges 
of six rods are milled simultaneously. Fig. 2 illustrates how 
the work is set up for the first milling operation, and Fig. 4 


tions or surfaces on the sides and edges, which are milled. 
The time required for milling each of these sections, together 
with the average depth of cut, will be given in order to show 
exactly what is accomplished. Section A, the original outline 
of which is indicated in a general way by the dotted lines, is 
finished to the form shown in 55 minutes, two cuts, each having 
a depth of 1 3/16 inch, being required. Part B, the original 
form of which is also indicated by dotted lines, is milled in 1 
hour, 40 minutes. Section C requires only 35 minutes, and the 
depth of cut varies from *% to 5 inch. Section D takes 20 
minutes, the cut being 1 inch deep part way and 4 inch the 
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Fig. 4. View showing Group of Rods after Edges have been milled 
remainder of the way. Section # is milled in 40 minutes, the 


time being increased for the length milled, because of the hand 
manipulation required for the irregular outline, The long cut 
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F requires 45 minutes and varies in depth from 1% to % inch. 
Section G@ is milled in 15 minutes and the depth of cut is %4 
inch. It should be remembered that the time given in each 
case is for six rods, whereas the following figures which refer 
to side milling operations are for two rods. Side H is milled 
in 22 minutes, the cut varying in depth from 14 to 1% inch, and 
the opposite side J requires the same time, and approximately 
the same amount of metal is removed. 

These figures were not taken from special tests, but represent 
everyday practice. After the edges and sides are milled the 
weight of a rod is reduced from 1831 pounds to 1535 pounds, as 
previously stated, 296 pounds of metal having been removed. 
The total time for milling the edges of six rods is 5 hours and 
10 minutes, and both sides of six rods are finished in 2 hours 


Fig. 5. Two Rods after the Sides have been milled 


and 12 minutes, making a total cutting time of 7 hours and 
22 minutes. The average amount of stock removed per hour 
is 241 pounds, and the average time required for milling each 
rod is about 1 hour and 13 minutes. It will be seen that the 
figures given,in the preceding sentence justify the great dif- 
ference in weight between the rough forging and the milled 
rod; in other words, the milling is done so rapidly that it is 
ret necessary to forge close to the finish size. By removing 
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have been given. The “Handbuch fiir Carbid und Acetylene,” 
by Prof. Vogel, published by Friedr. Vieweg & Sohn, Braun- 
schweig, has been recommended to the American consul in 
Berlin as being the best work describing the different German 
welding apparatus. The price of this book is 15 marks (ap- 
proximately $3.60). By far the greater number of German 
plants use acetylene instead of hydrogen gas, because, although 
the prices of acetylene and hydrogen are practically the same, 
the claim is made that a greater amount of hydrogen is re- 
quired to do a given piece of work, and, furthermore, hydrogen 
is not suitable for welding comparatively thick pieces. 
* * * 


OLD DAYS IN AN EASTERN MACHINE SHOP 


By R. oH. G. 


About thirty-five years ago the Pratt & Whitney Co. of Hart- 
ford, Conn., made all kinds of special machines to order, and 
it was only necessary for the customer to send a sample of 
the article that he wished made in large quantities to the firm; 
an automatic machine would then be designed and built for 
the work. At that time there were working in the drafting- 
room of the plant some of the best mechanics and inventors 
in this country. The machines designed always had novel fea- 
tures, and in this way the company obtained its prominent 
position. Mr. Frank Pratt, the president, was himself one of 
the best draftsmen and designers in his day, and had on his 
staff such men as J. Reynolds, John J. Grant, Charles Church, 
and others. 

One day Mr. Pratt came into the drafting-room and asked if 
a certain special machine had been laid out; when nobody re- 
plied, he said: “Give me a drawing-table and I'll show you 
young fellows how to draw a machine in quick time.” He was 
soon at work, and it did not take him long to outline the ma- 
chine. He had, however, not done any work of this kind for 
several years, and the calculations of the various movements 
proved tedious to him. He was also anxious to finish the 
work, and started to ink in the drawing before it was quite 
completed. Then he was called away on business for a few 
days, and when he started drawing again, upon his return, he 
noticed several mistakes, so that it became necessary for him 
to do a good deal of erasing. When the erasing commenced, 
Mr. Reynolds spoke up and said: “Mr. Pratt, there’s a new 
way out for making drawings quick and easy.” Mr. Pratt, who 
always was interested in everything new, said: “What is it?” 
Mr. Reynolds replied, “You take a large sheet of drawing 
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Fig. 6. Diagram showing Sections of Main-rod which are milled—Time and Average Depth of Cut given in Text 


plenty of stock from the outside, a solid homogeneous rod, 
free from surface flaws or other imperfections, is obtained. 
* * * 


AUTOGENOUS WELDING IN GERMANY 


According to a report by Consul General A. M. Thackara 
of Berlin, Germany, autogenous welding methods are used 
very extensively in Germany, and practically all of the larger 
manufacturers of metal products have their own welding 
plants. There are comparatively few independent welding 
plants, but there has been a notable increase in the number 
of small welding apparatus sold during the last year. It is 
estimated that about 12,000 plants in Germany are using auto- 
genous welding apparatus at the present time. In both Berlin 
and Cologne courses in the manipulation of welding apparatus 


paper, and after carefully fastening it to your table, you cover 
the entire paper with lines and circles, and then you erase 
those which you do not wish to use.” 

Mr. Reynolds did not stay to see the effect of his explanation. 


* * * 


SAFETY GATES FOR SHOP DOORS OPENING 
ON RAILROAD TRACKS 


The very frequent practice of running railroad tracks 
close to factory walls and having doors from the factory open 
directly upon the railroad track, has been the cause of many 
fatal accidents. A simple method of guarding against acci- 
dents of this kind has been adopted by a large western con- 
cern. Small gates are provided which ordinarily extend across 
the railroad track, but which are so arranged that when cars 


750 


are to pass along the track, they can be swung aside so as to 
close the entrance to the shop. The gates are cared for by 
the switching crew, who close them across the doors of the 
shop when a train approaches. This means of safety is very 
effective, because it cannot easily be neglected. Should the 
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switchman not attend to his duties, however, the neglect would 
be apparent, as the gates extending across the tracks in front 
of the approaching train would be broken by it, and, hence, an 
indisputable evidence of the neglect to close the gates in front 
of the doors opening upon the tracks would be at hand. 


* 


FORCE-MAKING FOR EMBOSSING DIES 


By CHESTER L. LUCAS* 


but the words “force” and “hub” are often confused by 
those who are not familiar with this work. A hub isa 
hardened steel punch used to form an impression in a die. 
Usually the die is heated to facilitate this operation. Only 
a small percentage of dies require the use of a hub, but there 
are some designs that are more easily cut “on the hub.” -A 
die having flat panels with projecting lines, as illustrated in 
Fig. 9, would be very difficult to make without a hub, and so 
would one in which a number of letters or parts of the design 
had flat faces cut to the same depth, as shown in Fig. 10. After 
the dies are made, the work of the hub is done, unless dupli- 
cate dies are to be made at some future time. 
A “force,” or “forcer,” is, as its name implies, a block of 
metal which forces sheet stock into every crevice in the im- 


Tie term ‘‘force” is used in connection with die-sinking, 


Fig. 1. 


pression of a die. A force is probably used with nine out of 
every ten embossing dies. The exceptions are dies in which 
the design is extremely shallow and the metal relatively thick, 
and dies for emblems, buttons or similar work in which the de- 
sign is so intricate that a force would be of no advantage. 
“Strikings” to illustrate these cases are shown at A, F, G, M, 
N, O,.and R, Fig. 1. In such cases the metal is simply driven 
into the impression by a flat steel block held in the hammer of 
the press. This block is often called a flat force, and is usu- 
ally made by heating a piece of round bar steel, about two 
inches long, laying it on a plain hard die block in the press, 
and striking several blows upon it with.the hammer of the 
press, in which has been mounted a “pick-up.” One of these 
pick-ups is shown in Fig. 8. The flat force is hardened and 
tempered to a light straw color. 

Fig. 2 illustrates four embossing dies for which forces would 
be required, and Fig. 3° shows a group of forces, those at A 
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and D being made of copper and the rest of steel. Those at B 
and O show the reverse sides with the ridges formed by the . 
pick-up. In Fig. 4 are shown, in place, the die A, the force 
B, and the pick-up C, keyed in the hammer of the press, which 
is illustrated at-—D: 3S 

Forces are made from different materials, depending upon 
thd character of the work, the design of the die, and the thick- 
ness of the metal being stamped. In determining the ma- 
terial from which a force shall be made it is quite important 
that the number of impressions be taken into consideration. 
Thus, if only fifty or one hundred impressions are to be made, 
it would be inexpedient to make a steel force. 


Tin or Lead Forces 


Tin or lead forces are used for embossing dies where the 
designs are large and no small detail is required, and the 


Stampings from Embossing Dies involving Use of Forces of Various Kinds 


material to be stamped is soft, like brittania metal or silver. 
Tin is, by far, the better of these two metals, but often lead 
is employed in its place. The stampings shown at O and P, 
Fig. 1, are easily made by means of tin forces. The metal is 
soft and thin and the detail is not too complicated. The 
method of making a tin or lead force is to surround the design 
on the die with a wall of putty. The molten tin or lead is 
then poured into this enclosure and allowed to set. This oper- 
ation can often be performed without removing the die from 
the press. As soon as the metal has cooled, the putty is re- 
moved from the die and the hammer brought down upon the 
tin or lead casting. The blow thus struck imbeds the top 
side of the force into the pick-up of the hammer and sharpens 
the face of the force, leaving it ready for use. 

A typical job upon which this class of force is employed is 
shown set up in the press in Fig. 5. The work being stamped 
is a silver hand-mirror mounting. The lead force for this job 
may be seen imbedded in the pick-up of the press, which has 
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a series of parallel slots extending both ways across its face, 
enabling it to hold the large lead force firmly. In the stamp- 
ings shown in front of the die, holes have been punched at 
the center of the impression. This is done to allow the metal 


to “pull” evenly in forming the design, thereby lessening the 
danger of cracking or causing thin spots in the work. Beside 
these stampings is shown a lead force that has just been re- 
Lead or tin forces are 


moved from one of the other presses. 
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gold emblems which are too deep to be successfully made with 
a flat block for the top die. One of these designs is shown at 
S, Fig. 1. Copper forces are seldom used for work: over one 
and one-half or two inches in diameter. They are made by 
taking a blank piece of sheet copper from 1/16 to 1/8 inch 
thick, placing it on the die, and striking it into the impres- 
sion. This operation is performed without heating the metal. 
In order to get the force “full,” it is often necessary to anneal 


Fig. 2. Hmbossing Dies requiring Forces 


very short-lived, but as they are extremely easy to make, they 
are profitable to employ if the character of the work permits it. 
Cast Brass Forces 

On long runs of soft metal stamping, when it would be too 
slow to stop and renew the lead force many times, cast brass 
forces are made. A plaster of Paris pattern is first made, 
and after being cut away in certain places and built up at the 
ends to anticipate the loss from shrinkage of the brass, a cast- 


Fig. 8. Copper and Steel Forces 


it and restrike it several times. It is then finally placed in 
the die with a small piece of beeswax on top of it, and is 
“picked up” on the flat top die. The metal blanks are then 
struck up in the usual manner. 

Difficult cases require that the blanks be run through a 
first operation consisting of striking them into the impres- 
sion of the die; this being done, they are struck a second 
blow, which is often so severe that the copper force is loosened 


Fig. 4. Showing the Use of Embossing Die, Force and Pick-up 


ing is made. After filing up this casting, it is fitted to the pick- 
up and struck into the die to bring up the design. It is re- 
lieved where necessary, and is then ready for use. Fig. 6 
shows a pattern for a brass force. 
Copper Forces 
For work in which the requirements are somewhat more 


severe than in the work just described, copper forces are gen- ' 


erally used. They are especially useful in striking up small 


Fig. 5. Lead Force in Use 


from the hammer at each blow. It is, however, an easy Mat- 
ter to lay the partly formed blanks in the die, place the cop- 
per force on top, seated in the impression in the partly formed 
blank, and proceed with the striking. Thus it is immaterial 
whether the force sticks to the top. die or not. 

Copper forces are also used for striking up deep articles in 
which the requirements are too severe for tin or lead forces, 
because of the metal being excessively hard or thick. The 
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samples shown at H and L, Fig. 1, should be made by using 
copper forces. A force for this class of work is made by 
heating a piece of bar copper to a red heat, placing it on the 
die which has been previously set up in position in the press 
with a pick-up in the hammer, and striking it repeatedly into 
the die impression until every detail of the design is plainly 
visible on the force. During this striking operation it is 


Fig. 6. Plaster of Paris Pattern for a Brass Force 


necessary to clean out the die after each blow, either by an 
air blast or with a wire brush. The whole operation must be 
carried through as rapidly as possible in order to get the 
force “up” at the first heat, because a second heat produces an 
inferior force, on account of the softening of the metal on 
reheating. The copper force is left in the pick-up, and while 
cooling, is struck into the die at intervals to make up for the 
shrinkage. If the design is fairly symmetrical in all direc- 
tions, the result of the shrinkage will be negligible, but if 
the design is long and narrow, trouble generally arises, a 
point which will be touched upon more fully in the following. 


Soft Steel Forces 


Soft steel forces are employed in many shops in preference 
to hardened tool-steel forces because there is less danger of 


Fig. 7. Chisels and Punches used in Fitting and Relieving Forces 


If a hardened 
force, for instance, is struck into the die without any work 


the die being injured by careless operators. 


being placed in it, the die will be injured. In general, soft 
steel forces are employed in cases where a lead, tin or copper 
force would not stand up to the requirements, and yet a tool- 
steel force is not required. A typical piece of work of this 
character is shown at K, Fig. 1. 

Another case in which it is advantageous to use soft steel 
forces is where the trouble caused by shrinkage would be 
great, and it is, therefore, considered best to work up the 
force cold. This is especially true of forces for name-plate dies 
where the letters are weak and narrow. A force cannot be 
made cold, however, without a great deal of trouble, unless the 
design is fairly shallow and of even depth. 

When working up a machine-steel force cold, the outline of 
the blank should first be machined to approximately match 
the impression of the die. The face of the force should then 
be covered with a thin coating of solder. This is best accom- 
plished by flowing solder over the face of the force, after- 
wards wiping off the surplus with a piece of clean waste. In 
this condition the force is laid upon the die in the press, care 
being taken to have its face match that of the impression in 
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the die, after which a fairly hard blow is struck upon the top 
side of the force. This will leave an impression upon the 
force-face; the steel may be chipped off from the parts of the 
force where it is not needed, as shown in Fig. 17, and the 
force refitted in the die and struck again. This process is 
repeated until every detail of the force comes up sharp. 
Sometimes it is advantageous to use punches to drive the 
metal down and out of the way rather than to try and chip it 
away with chisels. Some of these punches are shown in Fig. 
7, and the method of doing the work is illustrated in Fig. 18. 

The advantage of working up a force cold, as mentioned, is 
that the problem of shrinkage does not enter into the work. 
The shrinkage of a force is illustrated by Figs. 11, 12 and 13. 
Fig. 11 shows the face of a die with the impression of a long 
narrow scroll cut in it. In working up a force for this design, 
it should be done cold, if possible, and the force will then 
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Fig. 8. One Form of Pick-up 

fit as shown in Fig. 12. If, however, it is thought best to try 
to make the force hot, the result will generally be as shown 
in Fig. 13, in which the force, while a good fit for the die 
when hot, shrank in cooling. The shrinkage of the force may 
be evened up by distributing the poor fit in both directions 
and by favoring the worst places during the relieving. By 
doing a little driving over of the metal and with the aid of 
a few impressions struck cold, the force may be made pass- 
able. It takes, of course, a great deal more skill to make a 
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Figs. 9 and 10. Types of Dies that can best be made by Use of Hubs 


force cold than it does to fit it hot, but for designs resembling 
that in Fig. 11, the force should be made cold if possible. 


Hardened Steel Forces 

Without doubt, the majority of forces used for the ordinary 
run of brass and copper work are made of tool steel and hard- 
ened. This is necessary either on account of the toughness of 
the metal being worked, the thickness of the stock, or the 
large number of impressions to be produced. 

For making a force of this character, Jessop’s steel is con- 
sidered the best. Other brands of steel on the market are, 
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however, used to good advantage, and no doubt the use of 
Jessop’s steel may be traced to the fact that it has been a 
good, well-known steel for so many years back. In selecting 
the stock for a force of this kind, the shape of the blank piece 
of steel should depend upon the design of the die. While a 


good many force-makers simply cut off a piece of square or 
round steel from the bar, heat it, and strike it into the die, 
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Fig. 11. Design of a Die whose Force can best be made Cold. Fig. 
12, Illustrating the Way a Force must fit the Die. Fig. 13. Show- 
ing the Effect of Shrinkage 


there are many cases when the force coulil be more quickly 
made by using a blank that had been carefully prepared by 
machining. Such an instance is illustrated in Figs. 14 and 
15. In these two illustrations the impressions in the dies are 
alike. In Fig. 14, a flat block of steel is shown being struck 
into the die. The idea of this illustration is to bring out the 
fact that it is very difficult to get the center of the force “full” 
when using a blank of this shape, because the steel at the 
sides retards the central part of the blank from flowing into 


Fig. 14. Making a Force from a Flat Piece of Steel. 
a Force from a Round Piece of Steel 


Fig. 15. Making 


the impression in the die. To overcome this tendency, the 
force-blank should be turned in a lathe so as to round the ends 
about as shown in Fig. 15. When a force-blank of this shape 
is struck into the die, the first part of the impression to be 
filled is the center. The last part of the impression to be 
filled, and the easiest, is the outside edge of the design. 

In striking up a force, there are several essential points to 
be borne in mind. Among these the most important is to have 
the ways of the drop press adjusted so that there will be a 
minimum amount of shake to the hammer; the die should be 
solidly held in place’ by the poppet screws, .care being taken to 
‘see that it rests on an even base on the bed of the press. The 
edges of the grooves in the pick-up should also be in good 
condition. After heating- the blank to a bright red heat, it 
should at once be carried to the die and laid in the proper 
position and struck immediately. In striking. the heaviest 
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blows should be struck at the beginning, picking the force up 
at the first blow if possible, as the hot steel should not be 
kept in contact with the face of the die any longer than pos- 
sible. During the operation of striking up the force, the scale 
formed should be brushed off the die as rapidly as possible 
after each blow with a wire brush, or, better still, with an air 
blast. It is often necessary to uSe a second or even a third 
heat. If the design is fairly regular in outline and the impres- 
sion does not have too much detail, the force may be struck 
into the die at short intervals while cooling in its position on 


Fig. 16. Striking the Force in Cold 


the pick-up, which will, in a measure, reduce the evils of 
shrinkage. : 

In order to make it possible to grip the force while working 
on the face, the first operation after striking consists in squar- 
ing up the edges in the shaper. It is usually necessary to an- 
neal the force before it can be machined. At this time the 
machine work necessary for the relieving (which will be re- 
ferred to later) can also be done. In addition, the ribs on 
the. back of the force should be peened out to fit the slots in the 


’ pick-up, for, in cooling, these ribs have shrunk until they are 


a loose fit in the slots. In some shops forces are held in the 


Fig. 17. Fitting and Relieving the Force—Chipping 


pick-up from the back by means of screws engaging tapped 
holes in the force, but this is not good practice. 


Fitting and Relieving the Force 


The fitting of a force consists _in overcoming the “misfit” 
caused by shrinkage. This is accomplished by “driving” over 
all necessary parts, “stretching” the design toward the ends, 
and chipping off at the inside of the design. When nearly 
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fitted, the force may be struck into the die cold a few times 
to properly shape the affected parts. Between these blows, 
it will usually be found that additional cutting or punching is 
necessary to facilitate the remainder of the work of fitting. 
In order to produce good stampings from the force, certain 
parts of its face must be relieved. The amount of this relief 
depends upon the design, and especially upon the thickness of 
the metal being stamped. The first step in the relieving of 
the force consists in cutting away the metal from the back- 
ground of the face of the force around the design to a depth 
slightly in excess of the thickness of the metal. This opera- 
tion may be, and usually is, partly accomplished by machining 
in the shaper or lathe, going as close to the edge of the design 
as possible without running into it. In removing this metal, 
it is, of course, necessary to take the same depth from the in- 
terior of the design of a piece like that shown at Q, Fig. 1, 
as from the outside, so that the force will not strike hard at 


Fig. 18. Fitting and Relieving the Force—Driving up 


the center. On large rings, etc., the interior of the design can 
best be relieved in the lathe. 

The next step consists in chipping away the remainder of 
the metal up to the edge of the design as illustrated in Fig. 17. 
This being done, the metal must be removed from any straight 
portions of the design of the force. This will be more clearly 
understood by referring to Fig. 19—especially the section 
shown at B. If, on a design of this character, the force is 


not relieved on the sides, which in this case are very nearly 
straight, the effect of the blow upon the metal will thin the 
stock at the points F, G, H, and J, in the manner shown. To 
overcome such troubles, the force must be relieved at these and 
similar portions so as to produce a stamping of even thickness 
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Fig. 19. 


Illustrating Points about Relieving Forces 


as shown at C. In this view it will be seen that the two ribs 
on the force are very much thinner than the corresponding 
impressions in the die, due to the fact that they have been 
relieved. At A is shown a force set into the impression of the 
die after having been properly relieved. It may be thought 
strange that the face of the force is not also relieved, but it 
must be remembered that it is the face of the design that re- 
ceives the full effect of the blow, and all stock possible should 
be left on this part of the force. In order to leave the face of 
the force as high as possible, the stock is often punched or 
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driven up from the sides, thereby forcing the face of the force 
higher than it formerly was. Occasionally there is a force 
which requires no relieving. Such an instance is shown at D, 
in which the design could be struck up without relieving the 
force at all, unless it be very slightly around the background 
outside of the design. At H is shown another instance where 
the sides must be relieved to permit the force to push the 
metal into the bottom of the design and act with the full 
blow upon the impression at this part of the die. 

The most difficult parts of a force to bring up are “matted” 
backgrounds, like those shown on parts I and J, Fig. 1. The 
detail is here too fine to be brought up by punches. The best 


way to take care of such places is to clean all scale from the . 


surface and strike the force into the die, cold, several times. 
In stamping thin metal, the matted portions will not “come 
up” unless the force is perfectly fitted at these points. More- 
over, it is seldom advisable to lower a matted background in 
relieving, for all possible pressure is needed to bring up the 
matting to the best advantage. 


Hardening the Force 

After the force had been fitted and relieved and a few stamp. 
ings struck up to make sure that the work has been done 
right, the force may be hardened. The temper of the force 
should be drawn to a dark straw color. If there is little detail 
to the design it will be best to draw the temper to a purple 
color, especially if the metal being worked is hard, thereby 
lessening the risk of breaking the force while in use. 

All of the presses shown were made by the Standard Ma- 
chinery Co., Providence, R. I., and were photographed through 
the courtesy of Philip Vester & Brother, and George Parks Co., 
both of Providence, R. I. 

* * * 


ELASTIC CORRUGATED TUBES 


The accompanying illustration from Engineering shows a 
form of corrugated tube which has been designed for expansion 
joints, heating- and smoke-tubes, superheaters, condensers, etc., 
where the tubes are subjected to wide ranges of temperature. 
These tubes, instead of having a spiral corrugation, frequently 
seen in tubes made in the past, have corrugations parallel to 
one another. This method of construction is adapted to tubes 


Some Examples of Elastic Corrugated Tubes 


made in a great range of sizes. 
tubes can be bent to a very small radius. They are manufac- 
tured with an inside diameter of from 1% to 18 inches. The 
process of manufacture is claimed to be such that after pressing 
out the corrugations, the pipe retains its exact original internal 
diameter, and there is an absolute uniform thickness of the 
metal in all the parts. 

The chief advantages claimed for these pipes are: That they 
are of great utility in all cases where the expansion or vibration 
of pipes has to be taken. into consideration; that they are 
valuable as boiler tubes because of the increased heating sur- 
face and because they relieve the strain due to expansion aid 
contraction; that they are well adapted for superheaters owing 
to the whirling motion given to the steam; that they are ex- 
ceedingly well fitted for expansion joints; that they take up 
much less space than bends of ordinary piping, because the 
bends can be made much shorter; and that the stress on the 
flanges and connections is greatly reduced. 


Owing to the construction the 
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Fig. 2. Forming Rolls 


Details of the Tube Forming Machine 


Fig. 1. 


755 


MACHINE FOR FORMING 
FLEXIBLE TUBING 


By RICHARD TOEPLITZ* 


Flexible tubing is extensively used in the 
automobile industry in connection with horns 
and speedometers, ete. The usual method of 
making this tubing is to form a length of 
ribbon stock and turn it over a revolving 
mandrel, at the same time making it air- 
proof by running an asbestos cord between 
the single turns. This method has several dis- 
advantages, the most prominent of which are 
the difficulty of freeing the finished tubing 
from the mandrel and the starting of a new 
piece of stock. 

Briefly stated, the machine to be described 
in the following consists of a stationary man- 
drel supported by the frame of the machine, 
and a faceplate, which carries the forming 
rolls and the ribbon stock for the tubing, and 
which revolves on the mandrel. The formed 
tubing is pushed from the end of the mandrel 
as soon as formed, and is received by a spe- 
cial pair of rolls whose purpose it is to pre- 
vent the tubing from twisting. Referring to 
the illustrations, Fig. 1 shows the details of 
the tube forming machine; Fig. 2 shows the 
forming rolls together with a section of the 
formed stock; Fig. 3 shows a length of flexi- 
ble tubing; and Fig. 4, the rolls which re- 
ceive the tubing as it leaves the forming 
machine. 

The construction of the forming machine, 
Fig. 1, is as follows: On the main-shaft A 
of the machine is mounted the faceplate B. 
The main-shaft is hollow throughout its en- 
tire length to receive the mandrel 0, which 
is supported by bushings at both ends. Shaft 
A runs in suitable bearings located in the 
main casting or frame D of the machine. On 
the reverse side of faceplate B is located a 
case H, which contains the ribbon stock from 
which the tubing is formed. This ribbon 
stock comes in the form of rolls and provi- 
sion is made for readily replacing these rolls 
as they are used up. The ribbon stock F 
leaves case H, and running over roller H 
passes through bracket 7 to the forming rolls 
J and J, These forming rolls are an im- 
portant factor in the operation of tube mak- 
ing, and are shown in detail in Fig. 2. Re- 
ferring to this latter illustration, in which 
the rolls are shown approximately full size, 
it will be seen that the rolls are in reality 
dies, running together so that the projections 
on the one roll push the stock into depres- 
sions on the corresponding roll. The brass 
for which this set of rolls was made was 
0.012 inch thick and 19/64 inch wide. ‘The 
rolls are made of tool steel and hardened. 

Returning to Fig. 1, the shafts M and M,, 
upon which the forming rolls run, are mount- 
ed in suitable boxes which, in turn, are fitted 
in slides in the side plates K and K,. By 
means of adjusting screws and check nuts, 
the rolls are kept in proper relation to each 
other, varying, of course, with the thickness 
of metal being formed. Keyed to the outer 
ends of shafts M and M, are gears LZ and J,. 
These gears are cut with 29 teeth of 16 pitch, 
and both pairs are driven by means of gears 
N, N, and N., which also have 29 teeth. Gear 
N, is permanently attached to gear 0, which 
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has 105 teeth of 16 pitch. Gear O is mounted, together with 
the other mechanism previously described, upon faceplate B, 
and is driven by contact with the stationary gear P held upon 
the frame of the machine. 

The face of the grooved roller Q, which corresponds oeacEly 
with the shape of the strip, is mounted in fixture R which is 
located on faceplate B, and is adjusted with relation to the 
center mandrel C by means of set-screw S. The function of 
this roller is to roll.the stock into its circular form after it 
has left the forming rolls. Reel 7 is mounted on shaft A be- 
hind case E which carries the ribbon stock. A supply of 
asbestos cord is contained on this reel, the free end of which 
passes over guide roller U to guide roller G, from which it 
runs to the mandrel as may be seen in the front elevation view 
of Fig. 1. This cord is wound between the single turns of the 
metal and its function is to make the joints of the tubing air- 
and liquid-tight. 

As before stated, mandrel C runs completely through the 
main shaft A. At the rear end of the machine a holder V is 
clamped to it by clamping screw W. At the lower end of this 
holder is mounted roll X which is free to turn. This roll en- 
gages a slot in bracket Y that is bolted to the machine at this 
point. The object of this holder is to prevent the mandrel 
from turning while the tubing is being formed, but it does not 
interfere with the longitudinal travel of the arbor within the 
limits of the slot in bracket Y. 


Operation of the Machine 

The machine is operated by starting a coil of brass ribbon 
over pulley H down through the forming rolls J and J, At the 
same time, the end of the asbestos cord is run over rolls U and 
G down to the mandrel C. Mandrel C is moved to its extreme 
“in” position, and the end of the formed ribbon is passed 
through the slot in the end of the mandrel. The end of the 
asbestos cord is also caught in this slot. The machine is 
turned about two revolutions by hand and care taken that the 
brass ribbon and asbestos cord are properly coiled; then the 
grooved roller Q, the right-hand side of which feeds into the 
formed strip of stock, is pressed against the tube and locked by 
the tension screw. The extreme right-hand ridge on this roll 
is very finely corrugated to assist in driving the brass strip, 
and, moreover, this roll is keyed to the same shaft as a gear 


which meshes with the stationary gear P. The action of this” 


Fig. 3. Flexible Tubing 


roller moves the tubing and mandrel forward until the holder 
V on the rear end of the mandrel touches the end of the slot 
in Y; then the machine is stopped and the end of the strip is 
removed from the slot in the mandrel; the mandrel is then 
pulled back, it being held from turning by means of holder V. 
The machine can now be run continuously, as long as the coil 
of stock in case # lasts. As the faceplate and shaft turn about 
the mandrel C, it is obvious that the entire chain of gearing, 
forming rolls and grooved roll Q revolve with the shaft about 
the stationary gear P. 
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It is very important that the stock should be drawn through 
the forming rolls just fast enough to be taken up completely 
as it turns about the mandrel @; thus it will be very apparent 
that if stock which is thicker or thinner than 0.012 inch be 
used, or if the diameter of the tubing being formed is larger or 
smaller than in this instance, the gearing must be changed by 
substituting larger or smaller gears. 

It has been found advantageous to guide the tube around the 
pulley A, Fig. 4, and to hold the tubing in place by roller B so 
that it cannot twist as it leaves the machine. This pulley A, 
being mounted on a shaft C upon the outer end of which is a 
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Fig. 4. Roller for receiving the Tubing after it leaves the Machine 


handwheel D, enables the operator to coil up the tube as it ig 
being formed. 

After the supply of ribbon in case H has been exhausted, it 
may be replenished by moving back stand D,, Fig. 1, and with- 
drawing the grooved roller Q. But B,, on the end of main- 
shaft A, is then removed and plate B lifted off, thus making it 
possible to slip in a new coil of brass ribbon. The asbestos 
will last for several coils of brass. Should tubing of smaller 
or greater diameter be required, it is only necessary to remove 
the tube bushings at the ends of mandrel C, put the proper 
size mandrel and corresponding bushings in place, and change 
the gearing so that the speed at which the brass strip travels 
is equal to one turn around the mandrel for each revolution 
of the machine. 

This machine, which is in successful operation, has required 
no repairs and is turning out an average of 225 pounds of 
tubing per day. A roll of ribbon weighing in the vicinity of 12 
pounds will produce a continuous length of tubing about 70 
feet long. The machine is run at a rate of 225 R. P. M. and at 
this speed will produce 30 inches of tubing per minute. 


* * * 


HERAT TREATMENT FOR VANADIUM 
TOOL STEEL 

The George Hamilton Co., Providence, R. I., maker of figured 
rolls for rings, galleries, hubs, dies and tools, recommends 
the following treatment for vanadium tool steel in American 
Vanadium Facts. The brand “Hawk H” hardens very well 
in oil, water, brine, or sulphuric acid, but oil is preferred for 
the best results. In oil hardening, heat to between 1450 and 
1550 degrees F. (dull cherry red) and then quench in oil. In 
hardening for toughness, draw to about 425 degrees F. (very 
faint yellow). In water hardening, heat to about 1400 degrees 
F. to get the best results. 
. * * * 


TIME LOST WAITING FOR TRAINS 


The traveler in the West who would go from town to town 
on local railway trains should count on wasting about one 
hour waiting for each train—but not always. If he could be 
sure that the trains would always be late he could allow for 
it and conserve his time, but, of course, if he does so the train 
he wants to take is likely to be on time. The annual loss of 
time of the traveling public through defective train service 
is enormous, and it is a serious indictment of railway man- 
agement that such conditions generally prevail. 
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LOCATING JIG BUTTONS 


By H. P, FAIRFIELD* 


The use of jig buttons for accurately locating centers in the 
body or frame of drill jigs is not a new method, but perhaps 
some of the readers of MACHINERY have never seen it applied. 
It is for these that the accompanying halftones are presented. 
The reasons for using jig buttons and the general subject of 
jig and fixture making are excellently treated in MACHINERY’S 
Reference Books Nos. 3, 41, 42, and 43, and these are freely 
used by the classes in jig and fixture construction at the 
Worcester Polytechnic Institute. It is probable that by no 
other method used in the average shop, can centers for jig 


STEEL-ONE REQUIRED 
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Fig. 1. Piece to be drilled, and Jig Plate to be laid out 


bushings be so accurately located as by means of these jig 
buttons. The buttons can be placed so accurately to the true 
location that the ordinary shop measuring and testing instru- 
ments can detect no errors; and expert jig-makers can bore 
the holes and can place the drill bushings so nicely that the 
inspection department can find no errors. In the shops of one 
firm with which the writer is familiar certain jigs are in- 
variably rejected by the inspector if any error can be found. 
In most jig construction, however, certain tolerances are 
allowed. 

The method of setting jig buttons described in the fol- 
lowing, is typical of the common practice of toolmakers. To 


Fig. 2. First Step in Laying-out the Jig Plate 
illustrate the operation it was thought best to choose as 
simple an example as possible, and, therefore, the buttons are 
located upon the cover plate of a simple drill jig used to drill 
the holes in the piece shown in the line-engraving Fig. 1. The 
lay-out of the length of the sides to insure a right angle at O 
is very simple, as the sides A, B, and C must be to each other 
as 3, 4, and 5; or, in other words, if the relations of the sides 
to each other are as 3, 4, and 5, angle O will be a right angle; 
because the square of the base plus the square of the per- 
pendicular in a right-angled triangle is equal to the square 
of the hypotenuse. The halftones show, step by step, how to 
locate the buttons at the exact points desired. In the prob- 
* Address: Worcester Polytechnic Institute, Worcester, Mass. 


7 See Macuinmry, April, 1912: ‘“‘A New System for Locating Holes 
to be Bored on the Milling Machine.” 
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lem selected not only must the buttons be at the points shown, 
but those at O and D must be in a line exactly parallel to the 
side of the plate on which they are to be set. 

While different toolmakers may proceed in different ways, 
the order of progression here followed represents good aver- 
age practice. Assume that the cover plate is planed to shape. 


Fig. 3. Second Step in Laying-out Jig Plate 


The portion upon which the buttons are to be located can be 
prepared for a lay-out by wetting with a solution of copper 
sulphate (blue vitriol). As this evaporates, a thin deposit 
of copper is left upon the surface of the plate; the finest line 
scratched through this upon the surface of the plate is very 
distinct, and the points of intersection of the lines can also 


Fig. 4. Prick-punching the Intersections of the Lines , 


be easily noted. Now, set the scratch-gage to the distance 
that the line OD, Fig. 1, is to be from the edge of the plate, 
and gage or scribe a fine line parallel to the working edge of 
the plate with the tool held as shown in Fig. 2. This line is 
the line OD of the triangle. Next, place the beam of a square 
firmly against the base side of the plate and slide the blade 


Fig. 5. Laying-out Location of Center by the Aid of Dividers 


along the plate until it coincides with the center O. Using 
a fine pointed scriber, scribe a line at right angles to OD, as 
shown in Fig. 3. This is the line OH of our right-angled tri- 
angle. At the intersection of OD and OF, at point O, locate 
a light center-punch mark as shown in Fig. 4. If a magnifier 
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such as jewelers employ is used, this light prick-punch mark 
can be located very accurately, but as the buttons are subse- 
quently located by independent means any high degree of ac- 
in the preliminary location is not necessary. 


curacy The 


Fig. 6. Drilling for the Button Screw 


writer uses the automatic center-punch shown in Fig. 4 for 
all lay-outs. 

Next, set a pair of toolmakers’ dividers to the length of line 
OE, and with O as a center scribe a short are across OF, as 
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Fig. '7. Tapping for the Button Screw 
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the location of #. Deepen and enlarge the prick-punched cen- 
ters sufficiently to enter the point of the tap drill, and drill 
for the button screws as shown in Fig. 6. Tap the drilled 
hole for the button screws (see Fig. 7), carefully testing to 


4 
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Fig. 8. ‘“‘Squaring-up’’ the Tap 


insure perfect “squareness” with the surface upon which the 
buttons are to be clamped, as shown in Fig. 8. If this is not 
carefully done, the buttons cannot be so easily and accurately 
adjusted. : 
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Fig. 9. The Buttons in Place 


shown in Fig. 5. If the points of the dividers are kept sharp, 
this line, like the preceding ones, will show sharply against 


the copper coating. With the center-punch lightly prick a 


center at the point of intersection of line OH and the short 


are just scribed, as shown in Fig, 4. 


pricked as the toolmaker wishes. 


Fig.10. Accurately Adjusting the Buttons with 
relation to the Side of the Plate 


If an adjustable auto- 
matic center-punch is used, the center points can be as lightly 
The location of point D on 
the line OD is prick-punched in a manner similar to that of 


Fig. 11. Using a Micrometer for the Adjustment 


of the Buttons 


Clamp the buttons in their approximate positions by means 
of the button screws, as in Fig. 9. In doing this, remember 
that at this stage these positions are only approximate, and 
that the tension placed upon the screws must admit of further 
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Fig. 13. Drilling the Bushing Holes 


adjustment. Adjust the buttons by micrometer to the desired 
distance from the edge or side of the plate, as shown in Fig. 10. 
Note that the micrometer reading from the edge of the plate, 
when made as shown in this halftone, is as much greater than 
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the distance from the center of the hole to be bored to the 
edge of the plate, as the sum of the thickness of the straight- 
edge and the radius of the button. Adjust the buttons cor- 
rectly with regard to the distance OD by micrometer and shift 
the button at H until the center to center distances OF and DE 
are those designated. It is possible, in this manner, to locate 
the buttons where desired within an error too small for the 
micrometer to indicate. If the holes to be bushed can be bored 
concentric with the buttons as located, the greatest accuracy 
can be obtained by this method. While the writer uses mi- 
crometers for all possible measurements, the proper use of a 
high-grade height-gage will assist the toolmaker in many cases. 
The surface plate used must then have an especially smooth 
surface, and it is a delicate job to determine just when con- 
tact between the surface of the button and the feeler is made. 


Fig. 14. Boring the Bushing Holes 


Instead of depending upon ‘feel,’ the toolmaker often uses 
some thin pigment on either surface, and indicates contact 
by sight rather than by “‘feel.” 

Next, clamp the cover plate, which carries the buttons pre- 
viously located, upon a lathe faceplate. - The clamping should 
be sufficiently firm to retain the position and yet allow adjust- 
ment. Using a copper or lead hammer, adjust the cover plate 
upon the faceplate until one of the buttons indicates “dead 
true.” Fig. 12 shows one of several indicators designed for 
this purpose. After the faceplate is screwed firmly upon the 


Fig. 15. Tools used by the Jig-maker 


nose of the spindle, and before mounting the work upon it, 
its face surface should be indicated, and if appreciably out of 
true, a light finish cut with a lathe tool should be made, start- 
ing at the center and feeding to the outer edge. This is com- 
monly known as “‘truing up the faceplate.” 

After the button is indicated dead true, it is removed and 
the bushing hole drilled to approximately the desired size, as 
in Fig. 13, Where a suitable milling machine is accessible, the 
plate can be drilled and bored in that machine. In fact, this 
job can be done upon any machine in which it is possible to 
indicate the button concentric with the center line of the 
spindle. Then, for boring the hole (see Fig. 14), use an inside 
boring tool with a keen cutting edge to avoid error due to its 
springing. An inside boring tool ground to correct clearance 
and cutting angles, properly set and run at the correct speed, 
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will turn out a hole that will indicate dead true. If the work 
when clamped to the faceplate throws it out of balance, a 
weight should be clamped to the “light” side, sufficient to re- 
store the balance. Fig. 15 shows some of the tools needed by 
the toolmaker. In closing, the writer offers no defense for the 
button method of locating holes for drill bushings, as none is 
needed, but submits it to young toolmakers as probably the 
most accurate method for the purpose. 


* x * 


STRENGTH OF STEEL TUBES UNDER 
INTERNAL FLUID PRESSURE* 


In order to arrive at some definite conclusion as to the 
formulas which ought to be used for calculating the strength 
of tubes, pipes, and cylinders subjected to internal fluid pres- 
sure, a number of different formulas were investigated and 
compared. These formulas were the so-called ‘‘common” 
formulas generally found in books on mechanics and based 
directly on the tensile strength of the material, and the 
formulas given by Barlow, Lamé, Clavarino and Birnie. It 
was found that of the five formulas considered, that of Barlow 
is the best suited for all ordinary calculations pertaining to 
the bursting strength of commercial tubes, pipes, and cylinders. 
The theoretical error on the side of safety resulting from its 
use will generally not exceed the actual combined error on 
the side of danger resulting from the use of either Birnie’s or 
Clavarino’s formulas. This is true, at least up to the yield 
point of the material, for any ratio of thickness of wall to 
outside diameter less than 0.3. In this respect, Barlow’s 
formula is superior to the common approximate formula 
which gives errors that are entirely too large on the side of 
danger for very thick walls. 

Barlow’s formula assumes that because of the elasticity of the 
material, the different circumferential fibers will have their 
diameters increased in such a manner as to keep the area of 
cross-section constant, and that the length of the tube is un- 
altered by the internal fluid pressure. As neither of these as- 


‘sumptions is theoretically correct, the formula, of courge, gives 


only approximate results; but, as already mentioned, the 
errors are on the side of safety. 
Assume that 
D = outside diameter in inches, 
¢t—average thickness of wall in inches, 
p = internal fluid pressure in pounds per square inch, 
f= working or safe fiber stress in pounds per square inch. 


The Barlow formula is then as follows: 
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— = — , from which 
iy 
2ft Dp D ‘p 
70) — k= E == é 
D 2f 2t 


It should be observed that while the Barlow formula is 
similar in form to the common formula, it gives results quite 
different when applied to tubes and pipes having walls of con- 
siderable thickness. This is due to the fact that the Barlow 
formula is expressed in terms of the outside diameter, whereas 
the common formula is expressed in terms of the inside 
diameter. 

The average ultimate tensile strength of seamless steel tubes 
may be assumed at 60,000 pounds per square inch; that for 
butt-welded steel pipe at 40,000; that for lap-welded steel pipe 
at 50,000; and that for wrought-iron pipe at 28,000 pounds per 
square inch. 

The investigations undertaken also indicated that if seam- 
less steel tubes are assumed to have a strength of 100 per 
cent, butt-welded steel pipe has a comparative strength of 73 
per cent, and lap-welded steel pipe of 92 per cent. From this 
it will be seen that the strength of a butt-weld is only about 
80 per cent of that of a lap-weld. The relative strengths of 
wrought-iron and steel pipe are as follows: Butt-welded 
wrought-iron pipe has 70 per cent of the strength of similar 
butt-welded steel pipe, and lap-welded wrought-iron pipe has 57 
per cent of the strength of similar lap-welded steel pipe. 


* Abstract of a paper by Mr. Reid T. Stewart, of Pittsburg, Pa., 
read before the American Society of Mechanical Engineers, 
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TURNING CHILLED IRON ROLLS* 


By F. B. JACOBS} 


Ordinary soft steel which contains 0.25 per cent carbon 
and up is rolled from a steel billet in a mill generally called 
a finishing mill. Different rolling mills have different methods 
of “setting-up” finishing mills; the following method is often 
used for small mills, say twelve-inch mills, or those where 
the rolls are twelve inches in diameter. First there are three 
roughing rolls. These are set one above another and are made 
from steel castings with 0.70 to 1.20 per cent carbon. Next 
there are three pony rolls set the same as the roughing rolls 
and made from the same quality of steel. The next set con- 
sists of the so-called ‘‘strand rolls,’ which are set “three high” 
in the same manner as the roughing and pony rolls. Strand 
rolls are made of ordinary cast iron for rolling flat stock, and 
of chilled iron for rolling rounds and squares. After the strand 
rolls come two edging rolls, set one above the other, these being 
made of chilled iron, and finally come the two finishing rolls 
which are relied upon to finish the bar stock to the correct 
dimensions. These rolls are also made of chilled iron. 

All the rolls have grooves turned in them termed “passes,” 
the passes in the roughing rolls being a little smaller than the 


Fig. 1. 


billet to be rolled. Down through the mill the passes decrease 
in size to the finishing rolls, where the passes are just a trifle 
larger than the size of the finished bar. The frames or hous- 
ings that carry the rolls are set side by side, the wobblers or 
ends of the rolls being connected in the same manner as the 
two rolls shown in the roll lathe in Fig. 1. The mill is gen- 
erally driven by a direct-connected steam engine, steam being 
considered the most economical means of driving the mill, as 
it is generated by the waste heat from the furnaces. 

The process of rolling steel is quite simple and can be 
briefly described as follows: One roller starts the billet of 
white-hot steel through the roughing rolls; a roller on the 
opposite side of the mill grabs it with a pair of heavy tongs 
and starts it back. In this manner it is sent through all the 
sets of rolls, and after coming from the finishing rolls it is 
laid out flat to cool. As may be imagined, rolling is a danger- 
ous occupation; it calls for a sure hand, a rapid eye, and great 
strength. In spite of reasonable precautions, serious acci- 
dents sometimes happen. Rolling is, without a doubt, the best 
paying of all the mechanical pursuits, good rollers earning from 


* See MACHINERY, September. 1895. ‘‘Roll Lathes and Roll Turning.’ 


j Address: Care of Carborundum Co., 826 Arch St., Phila- 
delphia, Pa, 
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eight to fifteen dollars* a day, depending on the locality, and 
the quality of the material worked on. It takes at least six 
years of hard work and close attention to become an expert 
roller. 

The constant rolling of hot metal soon wears the passes 
of the rolls, which makes it necessary to re-finish them. The 
turning of new rolls and the re-dressing of worn ones is, in 
itself, a trade calling for skill and, especially, patience. A roll 
lathe, as shown in Fig. 1, differs widely from the ordinary 
engine lathe, as it has neither carriage, ways nor cross-slide, 
the tools being clamped securely to the tool bed, directly in 
front of the roll to be turned. The tools are set up to the work 
by means of screws working through blocks set in the tool bed. 
Roll lathes are generally triple-geared, and the roll is always 
located from its necks or journals while turning the face and 
passes, this being necessary to avoid chattering. 

In Fig. 2 are shown several roll turning tools. These are 
made of a good quality of tool steel, hardened in brine and 
drawn only enough to relieve the internal strains. The tools 
marked A are used in turning passes for square stcck. The 
tools used for roughing and finishing the face of rolls are shown 
at B. The tools marked C are used in turning passes for 
angle-iron rolling. The shape of these tools is worked out by 
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A Roll Turning Lathe with Work in Place 


hand to fit the templets shown at D. The shape of tool gen- 
erally used in roughing cast-iron rolls is shown at #. When 
the tools require grinding it is done by hand as shown in Fig. 
3, the wheel used in this case being “Aloxite,’” 16 inches in 
diameter, 38-inch face, 24 grit, H grade, D 333 bond. 

The operation of roughing a strand roll is shown at A, Fig. 
1. This roll is 26 inches long and 914 inches in diameter. A 
chip 6 inches long is taken at a time, the tool being fed directly 
to the work. The time for roughing this roll, removing % inch 
of stock, is ten hours. To many this may seem rather slow 
work; however, it must be taken into consideration that the 
material is chilled iron, which is extremely hard and theretore 
calls for a slow speed—in this case one revolution in 55 seconds. 

The roll shown at B, Fig. 1, is a small finishing roll] for T- 
iron. The grooves or passes being turned are 3/16 inch wide 
and % inch deep. The tool used in this case has the appearance 


* Wages paid rollers in the Pittsburg district run from $8 to $15 
a day depending on the material rolled. The rollers are paid accord- 
ing to the tonnage they turn out, the $15 rate being earned in the 
large plate mills where the tonnage production is heavy. In sheet 
mills, tin-plate mills and bar mills, the rollers get from $10 to $12 a 
day. In hoop mills and other mills rolling light materials the rollers 
make from $8 to $10 a day. In union mills the wage scale is set on 
all materials by the Amalgamated Association and in the non-union 
mills the wage scale runs closely parallel to the union scale. Of 
course the stated wages are earned only when the day or night run is 
made without interruption from breakdowns or other causes.—EDITOP. 
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of an ordinary cutting-off tool. Let the average machinist con- 
sider for a moment what it means to cut grooves of the above 
dimensions in chilled iron, and he will realize why the roll 
turner has to have plenty of patience. It is quite necessary that 
the passes in all finishing rolls be of the required dimensions, 
and that the corners be square. In Fig. 4 is shown a large 
chilled iron strand roll, 48 inches long and 18% inches in 
diameter. The time for roughing this roll, removing % inch, 
“was ten hours, the roll being revolved at one revolution in one 
minute and forty seconds. Another ten hours was consumed 
in turning five passes for 11%, inch square stock. The photo- 
graphs and data for this article were obtained in one of the 
smaller rolling mills that are to be found scattered all over 
the Middle West, and give a fair idea of the time required to 
turn chilled iron rolls under ordinary conditions. 

When we stop to consider the fact that in the majority of 
the industries using chilled rolls they are invariably finished 
by grinding, either on a regular roll grinding machine, or on 
a heavy plain grinding machine of the type embodying a sta- 


Fig. 2. Tools used in Turning Chilled Cast-iron Rolls 


tionary platen and a traveling wheel carriage, the question 
naturally arises, why do not the rolling mills rough and finish 
the straight portions of their rolls by grinding? There are 
several reasons why they do not, one being that the roll turner 
who has had no experience at grinding is prejudiced against 
any method of finishing rolls other than the time-honored 
method of turning. He also argues that as it is necessary to 
have a roll lathe for turning the passes, it is more economical 
to finish the face of the roll by turning, the face and passes 
thus being finished at one setting of the roll. With the roll 
shown in Fig. 4 the time for roughing the body, as before 
stated, was ten hours, the amount of stock removed being ap- 
proximately 384 cubic inches, or 38.4 cubic inches per hour. 
Some time ago the writer witnessed a very interesting roll- 
grinding operation on a heavy plain cylindrical grinding ma- 
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Fig. 3. Grinding the Tools for Roll Turning 


chine. The roll in this case was of chilled iron 32 inches long 
and 32% inches in diameter. The grinding time for removing 
¥% inch from this roll was four hours. As approximately 192 
cubic inches was removed, this equalled 48 cubic inches per 
hour. This work was done with a carborundum wheel 24 
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inches in diameter, 2-inch face, 403 grit, P grade, run at a 
speed of 950 R. P. M. The work speed was 6 R. P. M., and the 
advance of the traverse feed 1144 inch for each revolution of 
the work. The finish left was superior to the finish left by the 
process of turning. 

From these data it is evident that the grinding machine 
shows an increase of 25 per cent in the amount of stock re- 
moved in a given time. Another point in favor of the grind- 


Fig. 4. Turning a Roll 48 Inches Long, and 18 1/2 Inches in Diameter. 

The Rough-tu:ining removing 1/4 Inch, requires Ten Hours 
ing machine is that the wages of a skilled roll turner are about 
30 per cent higher than the wages of a grinding machine oper- 
ator. From this it would appear that the most economical 
method of finishing the straight portions of rolls used in roll- 
ing bar stock would be by the use of a grinding machine 
equipped with the proper wheels. 


* * * 


METHOD OF TESTING LATHE SPINDLE 
ALIGNMENT 


The accompanying line engraving shows a convenient and 
accurate method of testing the spindle alignment of New 
Britain-Prentice turret lathes. This method is used in the 
trying-out department of the New Britain Machine Co., New 
Britain, Conn., but is equally applicable to testing machines 
in use in manufacturing departments. 
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Method of Testing Spindle Alignment 


A brass bushing is held in the chuck and bored out to any 
convenient internal diameter by means of the No. 1 spindle. 
With the same spindle a shoulder is turned on the outside for 
a distance of approximately 4%, inch. With the No. 2 spindle a 
second shoulder is turned of about the same width but of a 
slightly larger diameter. Likewise, with the No. 3 and No. 4 
spindles, similar shoulders are turned, leaving the bushing, 
when finished, about as.shown in the engraving. 

By means of a micrometer, arranged as shown in the en- 
graving, the variations in thickness at different points of each 
shoulder may be ascertained, and by taking readings of the 


_ diametrically opposite thick and thin portions of any one 


shoulder, the amount of spindle error for that particular 
spindle may be determined, bearing in mind that the differ- 
ence in the two readings will be twice the amount of spindle 
error. 
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INVENTIONS THAT REVOLUTIONIZE 
WORKING CONDITIONS 


Few of the younger generation realize the change wrought 
by electric lighting in the working condition of shops and 
factories. Some fifty years ago it was necessary to so ar- 
range the working hours that no artificial light need be em- 
ployed. In order to average a ten-hour day for the whole year, 
the working hours in the summer had to be made unusually 
long, to make up for the short winter days. In New England 
shops the average length of the working day was about eight 
and one-half hours in December, while the men worked eleven 
hours a day in May, June, July and August. 

Now conditions are in many cases reversed. The men in the 
shop are willing to work overtime, if necessary, during the 
winter months, but when summer comes they prefer as short 
a working day as possible in order to have an opportunity for 
outdoor recreation. This change has been made possible by the 
invention of effective artificial light—electric light, principally 
—which makes it easy to light a shop at night almost as well 
as it is lighted in the daytime. The advantages gained in 
improved working conditions from this source alone are mani- 
fold, and have added not only to the comfort and safety of the 
work in the shop, but to the rational enjoyment of the leisure 


hours as well. 
* * * 


COMPLAINTS DUE TO IGNORANCE 


Manufacturers of machinery and tools are often put to-con- 
siderable inconvenience and expense attending to unfounded 
complaints about their products. Often these complaints are 
due to the “fussy” or “cranky” disposition of the customer, 
but frequently they are simply due to the buyer’s ignorance 
of the proper use of the machine or tool bought. As a rather 
extreme example, perhaps, may be mentioned the following 
case: A customer ordered a number of die hobs from a firm 
manufacturing small tools. In a few weeks complaints were 
received stating that the hobs were practically useless, that 
they would not cut freely, and that a great many had been 
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broken while in use. An investigation showed that the pur- 
chaser had used the hobs to cut the threads in the die blanks 
without previous rough-threading by.a die tap. As the hob 
is intended for a light finishing and sizing cut only, and conse- 
quently is fluted in a manner that gives very little chip room, 
it was a foregone conclusion that the chips would clog and 
the tools break when used in the manner mentioned. 

Similar cases are not unusual. 
manufacturer to educate the users of machinery and tools in 
the proper and efficient use of his product. The best medium 
for this education is the mechanical journal. Special articles 
of general interest containing information of permanent value 
do more to increase the knowledge of the users of machinery 
than any other agency. The manufacturer who never cooper- 
ates with the technical journal in its work of education, and 
who then complains of the ignorance of his customers and the 
users of his machines and tools, has really little just cause 
for complaint. The more that is done to educate mechanics 
through the medium of mechanical journals, the fewer will be 
these exasperating complaints which are due purely to ig- 


norance. 
* * # 


NEW FACTORS IN MACHINE TOOL 
DESIGN 


There are many things to be taken into consideration by the 
designer of machine tools—too many to be properly enumerated 
here—but a few new ones have come into the designer’s realm 
since the advent of the automobile which are of special inter- 
est now to users and builders of machine tools. 

First are ball bearings. Whatever prejudice still exists 
against the use of reputable makes of ball bearings on ali 
revolving parts of machine tools, other than the main spindies, 
is disappearing. The chief objection is the cost, and that is 
not very serious. In the case of a machine tool lately put on 
the market having ball bearings throughout excepting the work 
spindle, and costing about $750, the cost of the ball bearings 
is about $75, or ten per cent of the whole. An offset is about 
$40 for the plain bronze bearings displaced, which brings the 
net cost of the ball bearings down to about $35 more than 
plain bearings. 

Second are hardened gears. These, also taken from auto- 
mobile practice, are one of the latest refinements in tool design. 
The advantage of hardened gears is that they can be run at 
pitch line speeds considerably higher than 1000 or 1100 feet 
per minute, the practical limit of soft steel gears. The cost 
is more than unhardened steel gears and considerably more 
than cast-iron gears. In some machines built to order steel 
gears may have been specified without good reason, but that 
is not the case in the designs required to transmit heavy 
torques at high speeds efficiently. 

Third is flood lubrication on the principal gears and impor- 
tant plain bearings carrying heavy thrusts. Whether it be 
of the splash or circulatory type, the essential requirement 
is to provide an amount of oil that will reduce friction to a 
minimum and carry away the excess heat generated without 
retarding effect. This is especially important in- gear boxes, 
where, as has been demonstrated, too much oil has the effect 
of converting the gears into circulating pumps and thus wast- 
ing much power. 

Why are ball bearings and hardened gears worthy of the 
serious attention of machine tool designers? The answer is 
because of the difficulty of conveying to the tool point sufficient 
power to utilize the best steels to the highest capacity when 
plain bearings and ordinary materials are used in the con- 
struction. Take, for instance, the case of a high-power drilling 
machine built to drive the best high-speed drills to the limit 
of their capacity, in which twenty-two horsepower is absorbed 
driving a one-inch drill.. The machine is built with ball bear- 
ings, hardened gears and splash lubrication. Had plain bear- 
ings, cast-iron gears and common oil cup lubricators been used, 
the power required would have been considerably greater. But 


.of more importance is the fact that belt widths and speeds, and 


face widths of gears, and lengths of bearings would have been 
so great as to be practically prohibitive. Ball bearings, hard- 
ened gears and flood lubrication may be regarded as essentials 
in the design of machine tools that are required to work the 
best high-speed steels to the limit of their capacities. 


It is to the interest of every . 
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LEARNING BY TEACHING 


There is no better way to acquire a thorough knowledge of 
a subject than to try to teach it to somebody else. In doing 
this, one will realize one’s own shortcomings and find out that 
there are many points on which it is necessary to acquire 
more information. If this teaching of others is done in writing, 
one’s own deficiencies will become all the more apparent, and 
that is the reason why writing for the technical press is, in 
. itself, an excellent means of education. A man writing upon 
any subject usually digs up a number of questions that he 
cannot answer, and as he proceeds with the work he is thus 
impelled to acquire the information necessary to perfect the 
article. It is surprising how many details are involved in the 
preparation of even a simple but thorough treatise on machine 
shop work, and how necessary it becomes to study each one 
in order to acceptably present the subject to the readers of 
a mechanical journal. 

Nystrom advised the mechanical engineer to collect the data 
for his own handbook. In giving this advice he probably did 
not consider every man capable of collecting the data he re- 
quires and putting it in better shape than could a trained com- 
piler of handbooks. He thought, rather, that the educational 
advantages resulting from such a course are so great. that, 
even in this day, with the large number of handbooks avail- 
able, it would be of great educational value for any young 
man to collect for himself the data on his work which he con- 
siders especially useful to him. Should he then, in addition, 
try to put this data into form for publication, it would become 
his own mental property to a greater extent than if studied in 
any other way. 

* * * 


SPECIALIZATION IN LUBRICATION 


The efficiency and working life of most machines are vitally 
affected by the lubricant provided for their bearings. If oil 
of poor quality or of insufficient quantity is supplied, the life 
will be short and the power wasted will be relatively great as 
compared with the friction loss under proper lubrication. The 
theory of friction between sliding surfaces is based on the 
fact that the smoothest metallic surfaces are relatively rough, 
and that the opposing inequalities interlock and shear off when 
rubbed together. The resistance to motion, known as friction, 
conyerts power into heat; and if the surfaces in contact are 
under considerable pressure and in rapid motion they will be 
quickly destroyed by the resulting attrition and high tempera- 
ture. To prevent wear and reduce friction, an intermediary 
or lubricant is introduced which separates the opposing sur- 
faces with a film that fills the inequalities of journal and bear- 
ing surfaces, making them smooth and supplying countless 
numbers of balls or rollers that support the load and move 
under heavy pressure with little resistance. There are many 
oils and greases and some mineral solids that have marked 
lubricating qualities, but which vary greatly in the character- 
istics necessary for the best results under certain conditions. 

Years ago when machinery was generally run at compara- 
tively slow speeds, the bearings being subjected to low unit 
pressures, the choice of lubricants was not of such great im- 
portance as now when high speeds and heavy unit bearing 
pressures are common. Specialization in lubrication has be- 
come necessary, and is carried out to a marked degree in tex- 
tile mills, railway cars, locomotives, steam engines, gas en- 
gines, rolling mills, etc. Everyone knows, instinctively, that 
a lubricant which is satisfactory for watch pivots is not suit- 
able for a rolling mill journal, but few are aware of the extent 
to which specialization in lubrication has been carried. 

For example, take the automobile, which is essentially a road 
locomotive with an internal combustion motor. A natural in- 
ference is that a cylinder oil suitable for one make of car 
would be practically all right for all cars having gasoline en- 
gines, but the experts in lubrication say not. They claim that 
it is necessary for the highest efficiency to provide different 
oils for different makes of cars, and that even the various 
models of the same maker’s cars may require different oils. 
“The correct oil’for a Fiat, for instance, is absolutely wreng 
for a Packard. The spring strength of the piston rings must 
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be considered, the fit of the piston ring in its recess, the length 
of the crankshaft and connecting-rod bearings, the feed sys- 
tems and the length of the vacuum period while intake and 
exhaust valves are both closed, must be known and studied 
before the correct lubrication can be determined.” 

The users of all machinery, and especially automobiles, 
are advised to care for the bearings with the idea of reducing 
the friction loss to a minimum. While a car may have ample 
power when indifferently oiled, it should be remembered that 
the power wasted in overcoming friction is surely wearing it 
out. When it is considered that with indifferent lubrication 
the cylinder and bearing wear or general deterioration in me- 
chanical fitness of a car may be as great in one season as it 
should be perhaps in three seasons with the best lubrication, 
the importance of proper attention to this feature can be better 


realized. 
ae * * 


DEFINITIONS OF ENGINEERING 


The public in general has a rather vague idea of the mean- 
ing of the word engineering, and of the work and duties of an 
engineer. Many definitions have been given, some of which 
have become classical, while others are quoted merely on 
account of the terse way in which the meaning the author 
intended to convey has been expressed. Thomas Tredgold’s 
definition is well known. In 1828 he defined engineering as 
“the art of directing the great sources of power in nature for 
the use and convenience of man.” This definition has been 
incorporated in the constitution of the Institution of Civil 
Engineers of Great Britain. There is a deeper meaning in this 
definition than is ordinarily appreciated at the present. The 
words “for the use and convenience of man” are especially 
intended to draw a distinction between the civil engineer and 
what was at that time termed the “military” engineer, whose 
work was confined mainly to the building. of forts and the 
design of means for destruction. Tredgold aimed in his defini- 
tion to show how the civil engineer was one who used the 
power in nature for the good of mankind and for the progress 
of civilization. 

In 1885, A. M. Wellington, who was for many years editor 
of the Engineering News, defined engineering as “the art of 
doing that well with one dollar which any bungler can do with 
two, after a fashion.” This definition differentiates the trained 
engineer who has specialized in any one particular line and 
devoted time and study to ascertaining the best methods of 
doing certain work, from the man who may be able to accom- 
plish the same results, but on account of his lack of training, 
at an excessive cost. 

A third definition by an unknown author, quoted in Ernest 
McCullough’s book, “Engineering as a Vocation,” defines an 
engineer as “a compound of common sense and mathematics. 
If he has not enough mathematics his lot in life will be hard. 
If he has not enough common sense, God pity him.” This 
last definition brings up the importance of the theoretical 
training of the engineer. While there is not a great deal of 
mathematics used in the ordinary routine work in engineering, 
and while there are many “rule-of-thumb” and “pocketbook” 
engineers who advise that theoretical training is by no means 
as important as the college professors would want us to believe, 
yet it remains a fact that, as a rule, the men who have received 
the broadest training in mathematics and similar theoretical 
subjects, afterwards, when they have acquired the requisite 
practical training, become the most reliable, and frequently the 
most successful men, in the engineering field. 

* * * 


An engineering education is not only an introduction to 
strictly engineering work but is also becoming recognized as 
a useful preparation for numerous lines of business. More 
dnd more, technically educated men are making good in ad- 
ministrative and executive positions, because, along with busi- 
ness ability, their engineering knowledge, even though it has 
been fixed by only a very brief practical experience, gives them 
an advantage over those who are without such information. 
A knowledge of men is needed for even moderate success, but 
when it is coupled with a knowledge of rational construction, 
the two make a most forceful combination for getting many 
things done well.—Engineering Record. 
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SCIENTIFIC MANAGEMENT FROM A SO- 
CIAL AND ECONOMIC STANDPOINT*t 


The author of this paper wishes it to be understood that he 
is not an authority on “scientific management.” His viewpoint 
is that of an outside observer with an investigating turn of 
mind. This position of outside observer is often a very ad- 
vantageous one. An inside view alone gives us no perspective 
or sense of distance. 

To be strictly scientific we should begin with definitions, but 
it is difficult for an outsider to attempt to define this new 
movement. In a general way, one might say, however, that 
the scientific management of a manufacturing concern involves 
the direct control by the management of every detail, and of 
every, even the smallest, move of every person employed, and 
the management of every piece of equipment or apparatus—all 
in accordance with thoroughly investigated and applied stan- 
dards—to the end that the profits of the employers and em- 
ployes alike may be increased to the highest degree possible. 

Capable men all through the country are striving to put into 
actual working form the ideal roughly stated above. They are 
meeting with a large measure of success in their work, and in 
their enthusiasm they are making claims that look forward to 
great social reforms and the permanent betterment of indus- 
trial conditions. Among the things hoped for are: the perma- 
nent increase of profits and wages; the decrease of unemploy- 
ment; and the growth in character and intelligence of those 
now classed under the general term “unskilled labor.” These 
are the claims it is now proposed to investigate. 

Comparison between Scientific Management and Labor- 

saving Machinery 

We cannot reason about a thing whose qualities are un- 
known. The object must be thoroughly studied, and almost 
invariably when this is carefully done we find that the par- 
ticular object of dur study is in no sense unique, but belongs 
to some clearly defined class. By studying the past history 
and the recognized present effects of that class, we can form 
a clear idea of the future history and the effects of the new 
object or movement under consideration. This is the way in 
which we can investigate scientific management. The more 
we analyze and study its nature the more clearly do we see 
that it belongs to the class of labor saving machinery. All 
that labor saving machinery has done for the world, scientific 
management will do; that which labor saving machinery has 
failed to do, scientific management will fail to do. It should 
do as much—it can do no more. 

Let us first ask what is the effect of scientific management 
on the worker. As with almost any labor-saving machine the 
effect is that of specialization. In place of broad, general skill 
and a wide range of activities, the work is confined to a few 
regulated motions, the necessary information for which is 
presented to the worker in blueprinted, typewritten or printed 
form. This complete specialization has aroused opposition of 
workers everywhere, especially where scientific management 
has never been tried, or is just aWout to be tried, or has been 
only half tried, or has been unwisely and clumsily tried. Where 
the scheme has been worked out with scientific thoroughness, 
the workmen have finally received it in a friendly spirit. 

The reasons for this are plain: In the first place, the goal 
should be, and usually is, more work with the same effort; 
that is, easier work—not harder—but more of it. In the second 
place, the vast increase of the so-called “non-productive” labor, 
foremen, clerks, etc., necessitates in the end a change of em- 
ployment throughout the whole force. The man with brains 
and experience enough to be a skilled mechanic, and who would 
object to minute supervision, is too vaiuable to waste on the 
mere mechanical machine work. He becomes a functional 
foreman or a productive specialist of- some other kind. The 
unskilled man is raised from his lowly position to that of a 
trained machine operator, and the still less experienced man 
takes his former place as a helper. Of course, there are some 
skilled and intelligent men—but not many—who are unable to 
adapt themselves to the change. That has always been the case 
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when new labor saving machines or processes have been intro- 
duced. These men may be assisted individually until they 
have re-adapted themselves, but, since the beginning of things, 
it has never been possible nor wise to stop the course of im- 
provement for their sake. 

When we consider the effect of scientific management on the 
profits of the employer, the analogy with labor saving ma- 
chinery is especially striking. This analogy has been} fully 
developed by Mr. Fred J. Miller, of the Union Typewriter Co. 
A few of his analogies are as follows: 

Scientific management, like labor saving machinery, is best 
adapted to shops manufacturing in large quantities where the | 
separate operations are comparatively simple, or may be 
made so. 

Like the machine, it must be specially and skillfully adapted 
to the particular work in hand. An adjustable machine, sup- 
posed to be adaptable to a wide range of conditions, is likely 
to prove a failure. The expert designer must construct his 
machine or system for some particular work and for no other. 

The first cost and operating cost of the machine or system 
must not be greater than any possible saving to be made by 
its use, 

The most important analogy, however, is that from the busi- 
ness or financial point of view. The likeness between scientific 
management and labor saving machinery in its effect on wages 
and profits is absolute. Says Mr. Miller: 

“When a labor saving machine has been designed for certain 
work and put in operation in a certain factory, which factory 
is only one of a number of factories doing similar work, the 
profits from the use of the machine may be very large because 
the price obtainable for the work done by it will be based upon 
the cost of doing the work by the least efficient of the older 
machines still necessary to be employed on that work in order 
to supply the demand. But when all the manufacturers have 
similar machines at work, competition will lower the price to 
the ordinary return on capital invested in that general line of 
manufacturing. 

“Similarly, those who first successfully install a system of 
management materially better than that possessed by their 
competitors, may make higher profits until such efficient sys- 
tems become the regular thing—and no longer. Those who 
are among the last to adopt a labor saving machine do not 
make more than regular profits. They simply are obliged to 
take the forward step in order to make any profit at all, or to 
remain in business. It is the same with systems of factory 
management. 4 

‘‘Workmen who operate new labor saving machines may re- 
ceive more than the ruling rate of wages, one of the reasons 
for this being the lowered cost of production and greater rela- 
tive ability to pay higher rates; but in the end, sooner or later, 
the law of supply and demand will regulate this as it does all 
other competing or unmonopolized businesses. When the use of 
the labor saving machine has become general, an owner of such 
a machine can no longer continue to pay materially higher 
wages than other and competing users of similar machines. 

“In every way, so far as I can see, the effect upon factory 
employes of the use of labor saving machines and of labor sav- 
ing systems of management is exactly the same, and their 
attitude toward them should be the same.” 

So we see that a system, wisely planned and carried out, 
may effect a substantial though temporary increase in the earn- 
ings of employer and employe alike, and it should be welcomed 
by both at its face value. Least of all should the workman 
in the engineering trades—machinery building and the like— 
place himself on record against it. His business in life is the 
building of labor saving devices for others to use; and can he 
object when an improvement of the same type is introduced 
into his own field? 


Some Difficulties of Scientific Management 


We have seen that substantial benefits, even though of a 
temporary kind, may be expected from the introduction of 
scientific management. We have found no logical reason for 
the objection of either employer or employe to a wise use of 
this new labor saving device. Are there any positive dangers 
in the idea itself or in the operations of those who are pro- 
mulgating it? That there are such dangers and errors, is 
beyond question. ' 

The first error is a purely commercial one, born of the zeal 
of the organizer. The system is not in itself the end, but only 
the means to an end. The true object is the simultaneous in- 
crease of the profits, wages, and good-will fér all concerned, 
but a few organizers have mistaken this goal and have focussed 
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their eyes on their pet system, instead of on the results to be 
obtained. 

The second danger is that of obstructing invention and de- 
velopment along new lines. Two tendencies are constantly 
opposed to each other in management—the tendency toward 
new invention and the tendency toward standardization. Each 
is profitable in its place, but it takes ability and courage to 
balance the two properly. Consider the conditions. An im- 
mense mass of data collected at great cost is at hand. This 
data relates to the most efficient performance of certain opera- 
tions which have been standardized for years. A new machine 
or process is then developed which attacks the problem in an 
entirely new way and with superior results. It is then difficult 
for the organizer to see his years of standardizing overthrown 
without making a struggle to save the system. 

The introduction of a new system must not tend to block the 
development of automatic machinery by the desire to preserve 
the costly data for older processes. The improvement of mech- 
anisms, after all, should be the larger vision of industrial 
Management. With the increase of skill in our designs, the 
reign of the automatic machine will become supreme. With 
the hand-fed machine, the workman is like a slave to a master 
of steel and iron; but not so with the fully automatic, self- 
feeding mechanism. More and more will our shops approach 
the ideal shop of the future where the workman, as master, 
shall move among his servant machines, adjusting this one, 
changing the work of that one. In such a shop the system 
organizer would find his work reduged to the minimum, but 
progress is in that direction and the system must not stand in 
the way. 

The third possible source of weakness in the work of the 
systematizer, if he has not a clear conception of the funda- 
mentals of his work, is the misunderstanding of the most im- 
portant element in his problem—the human element. Some 
fifteen or twenty years ago, during the height of what might 
be called the “biological period” of philosophy, an engineer 
might have been pardoned for believing that man is a machine, 
subject to invariable action under the laws of cause and effect, 
but we are now beginning to perceive that the laws governing 
man’s actions are infinitely more complex and far beyond the 
powers of his own intellect to comprehend in their fullness. 

There are two sources of trouble fram the human factor. 
One is misunderstanding on the part of the workman. To over- 
come this requires first of all that the systematizer shall have 
firm assurance of the justice of his position; and then he must 
have tact, determination, and a real liking for the men he 
deals with. Confidence, willingness and enthusiasm must be 
built up on the solid foundation of square dealing. The second 
source of trouble from the human factor is a corollary of the 
first. The organizer must have the right attitude toward the 
men under him. The cause of scientific management has suf- 
fered much in this matter from some of its chief exponents. 
Originating as it did in the steel mills, with their vast armies 
of ignorant and unskilled workmen, it is natural that the sys- 
tem in its origin should have treated these men as so many 
machines, but even these men are mighty reservoirs of spiritual 
forces, before which laws of averages and tables of motion 
study are mere straws in the wind; and when the same atti- 
tude is carried into dealings with skilled and intelligent men, 
the scheme becomes hopelessly unworkable. It would have 
been better for the cause if some pages of its most authori- 
tative tracts had never been written. There breathes through 
them, in spite of their protests, the feeling that the mission 
left to the workman is the mission of a machine—that his 
effectiveness to himself, his country, and the world, is meas- 
ured accurately and absolutely by his output per hour in the 
factory. Such a view is false. The aim of the existence of 
the meanest laborer and the greatest captain of industry are 
alike—growth in individuality, character and social service. 
Scientific management may and sometimes does include all of 
these; where it does not, it is doomed to failure and de- 
serves it. 

Does Scientific Management solve the So-called 
Industrial Problem? 

Scientific management, so far as its social and economic 

effects are concerned, stands, as we have seen, in exactly the 
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same category as labor saving machinery. For a century or 
more the labor saving machine has been infinitely multiplying 
the efficiency of the individual workman, Even with the old 
systems of haphazard management, the labor saving machine 
has raised the individual efficiency to an exceptional degree. 
This new labor saving machine — scientific management—again 
multiplies this efficiency by a new factor. But does it solve 
the industrial problem—the labor problem? Ags stated, scien- 
tific management will do all that labor saving machinery has 
done to solve our problem—it can do as much; it can do no 
more. . 

What then has labor saving machinery done? It has mul- 
tiplied the capacity to produce wealth. It has given to the 
workman comforts and conveniences of which the most wealthy 
were ignorant a century ago. So far it-has done well; but it 
has done vastly more for the few than for the many. The dif- 
ference between the wealth of the highest and the lowest has 
been vastly accentuated. The number of those who reap where 
they did not sow has been increased, and the sense of injustice 
in the breasts of those who are allowed to sow but not to reap 
is rendered keener by the greater intelligence of the present 
age. Hence, the doctrine of efficiency solves no problems—it 
makes them; it has never leveled inequalities and injustice— 
they have kept pace with its growth. 

We will, therefore, have to look elsewhere for the solution 
of the industrial problem. Fortunately, the world is beginning 
to look elsewhere, and is beginning to see the outlines of 
monopolies and special privileges which have used the blessings 
of efficiency for their own satisfaction. We are beginning to 
understand that the problems that cause industrial disturb- 
ances are not the problems of production, but problems of just 
distribution. The immediate need of our age is not more effi- 
ciency, but better distribution of the products of the efficiency 
already at hand and here the engineer meets with a new re- 
sponsibility. He has made the modern world what it is, but 
he does not ride the creature he has formed. His logical brain, 
his executive hand, his sympathetic heart, are all needed in 
the work of changing conditions for the better—in introducing 
greater efficiency in the distribution of wealth as well as in 
production. The management of society has been left long 
enough to the lawyers, merchants and financiers. They are 
good enough in their way, but the time has come when we 
must also call upon the engineer to take his part in the work 


of social service, 
= % 2 


LIFE SAVING AT SEA 


The American Museum of Safety has just made public the 
fact that Judge Elbert H. Gary, on behalf of the United States 
Steel Corporation, has presented the museum with $5000 to- 
ward obtaining a collection of the best devices for saving life 
at sea, as a permanent exhibit for demonstration and study, 
free to the public. Dr. W. H. Tolman, director of the museum, 
and its safety inspector, have gone abroad to attend the In- 
ternational Congress of Accident Prevention at Milan, and to 
study the best European methods for life saving at sea, and 
the prevention of injurious effects of occupational diseases. 
The policy of the museum is now being guided by Arthur 
Williams, who has just assumed the presidency, succeeding 
Philip T. Dodge, who felt obliged to withdraw on account of 
ill-health and absence*from the country. President Williams. 
announces another gift of $5000 from an “unknown friend” 
for research work in connection with industrial poisons. Dr. 
Charles A. Doremus is chairman of this section of the museum’s 
activities. The public is not only invited to visit the museum, 
at 29 W. 39th St., between 9 A. M. and 5 P. M. every day to 
study its collections, but in addition, its jury on exhibits, re- 
quests inventors and anyone else with practical ideas for life 
saving at sea, to submit them at the museum. 
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The executive committee of the American Brass Founders’ 
Association decided at a recent meeting to propose changing 
the name of the organization to the American Institute of 
Metals. It is stated that the reason for the proposed change 
is that the present name does not adequately describe the scope 
of the association. 
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A STUDY OF THE VARIOUS TYPES OF HANDLES AND 
HANDWHEELS USED ON MACHINE TOOLS 


By FRED HORNER* 


Handles and handwheels constitute important elements in 
the design of machine tools and machinery in general. Many 
different types and modifications are met with. Different types 
are required according to the particular function of the handle 
or wheel, and sometimes the differences are due to the indi- 
vidual ideas of the designer. In order to facilitate manufac- 
ture, however, the variations in the forms of handles should 
be limited whenever possible. 

Certain types of handles, one might say, are almost national 
in character, as, for example, the ball handle, which was first 
introduced in America on account of the convenience with 
which it could be turned from the bar. At one time it was 
seldom found on English or Continental machines, although 
at the present time it is frequently found in Europe. On 
the other hand, there are many English firms which have not 
been influenced by American or Continental practice, .and 
which use forged handles of a particular type on practically 
all machines. This peculiarity is specially noticeable in the 
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Sometimes, when the ends of two or more of the shafts come 
close together, a single handle must be used, which is slipped 
onto either shaft as required. The waste of time involved 
in this has caused some designers to so modify the arrange- 
ment as to eliminate this proximity of the shafts, and to 
place them so that the distance between them is sufficient to 
permit a fixed handle or handwheel to be attached to each. 
When adjustments are required frequently, it is more conveni- 
ent to have individual handles on every shaft. 

In the following is given a selection of the more typical 
designs of handles. It should be understood that these are 
intended to illustrate types only, and that slight differences in 
design are frequently met with. However, it is believed that 
this collection of handles shows practically all of the types that 
are in more or less common use. 

Perhaps the simplest, and, at one time certainly the most 
commonly used handle, is that shown in Fig. 1. The lever part 
was in the past usually made of an iron casting, but is, at the 
present time, often cast in gun-metal. It is used generally 
for small lathes and other small machines. The handle is 
either riveted or screwed in. The plain straight handle also 
shown in the illustration is not as comfortable to the hand 
as the rounded shape. The cast-iron handle shown in Fig. 2 
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Figs. 1 to 8. Types of Handles used on the Machine Tools 


Manchester and Glasgow districts. The size of a machine tool 
also has an influence on the type of the operating handles, 
because the conditions of work are essentially different in a 
large and small machine. In small machines there are many 
hand movements for which convenient ball handles are guit- 
able, while in large machines the power feeds eliminate most 
of the hand operations, and star handles are better suited for 
the less frequent movements required. Frequently some kind 
of a wrench or ratchet lever is all that is necessary for the 
occasional movements or adjustments to be made. 

The question of whether or not a handle should be loose on 
its shaft or fixed to it is sometimes settled by the conditions 
of service, while sometimes it is a question that can be decided 
according to the designer’s fancy. If it is impossible or in- 
convenient to give a complete revolution to a handle it should 
be fitted loosely, or a ratchet employed. Occasionally, when 
a number of screws or shafts are adjusted at infrequent inter- 
vals, it is the practice to supply but a single handle for their 
manipulation. A combination of a fixed and a loose arrange- 
ment is sometimes desirable, and is accomplished by a fric- 
tion or other clutch arrangement, so that the handle or wheel 
can be coupled to the shaft or disconnected from it at will. 

* Address: 13 Forester Ave., Bath, England. 


is occasionally used, but does not present a very neat appear- 
ance. In Fig. 3 is shown a handle with a bent lever. This 
form is necessary when the handle comes inconveniently close 
to projecting parts, such as nuts and adjacent bearings, etc. 
Long handles are occasionally bent out in a straight line and 
then bent just at the tip where the handle portion is screwed 
in. A handle or “screw-key” frequently used in English. de- 
signs is shown in Fig. 4. This is forged in one piece with 
the handle portion formed simply by bending the circular 
stem. It is not a very good looking handle, but seems to be 
a favorite among many machine-tool makers, particularly in 
the Manchester and' Glasgow districts. 

The solid drop-forged handle, with a shaped portion for the 
hand, shown in Fig. 5, is probably employed to a greater ex- 
tent in America than elsewhere, although, with the spread of 
drop-forging practice, its use is continually extending. The 
type shown in Fig. 7 is necessary in designs where on account 
of clearance, or for other reasons, the straight shape is im- 
practicable or at least inconvenient. The most popular style 
of handle for ordinary use on slides and other parts that have 
to be frequently adjusted or manipulated is the balanced ball 
handle shown in Fig. 12. This is turned out of solid stock 
with forming tools and provided with a screwed-in handle, as 
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shown. Sometimes the handle is fitted with a taper, as indi- 
cated in the detail view. Ball handles with much longer arms, 
as in Fig. 8, are used to a moderate extent where greater 
leverage is required. French makers are particularly fond of 
using them, the example shown being taken from a French 
screw machine. The drop-forged style, shown in Fig. '6, has 
This handle has a 


the handle formed in one with the body. 


Machinery 
Figs. 9 to 13. Types of Handles used on Machine Tools - 


pleasing appearance, and the choice between this and the 
turned type depends entirely upon manufacturing conditions. 

Ball handles are seldom used in cases where the unbalanced 
action is of no consequence, as, for instance, when the screw 
to be operated stands in a vertical position, as the feed-screw 
of a shaper tool-box. The handle shown in Fig. 13 would, 
however, be objectionable where the extra weight on the one 
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a more perfect control over the movements of a slide, and 
the handle is always within easier reach than in the case of 
the single-handled form. A type of double-ended handle much 
used in certain English and Scotch machine tools is that 
shown in Fig. 14, which is forged with round bar ends, one 
being bent as indicated. The type shown in Fig. 15 is also 
employed to a large extent; in this, both ends are bent. It 
is sometimes made in the shape shown in Fig. 17, when the 
clearance is limited. Handles of this type are sometimes fitted 
upon flatted spindles, as indicated in Fig. 16, and are also 
made with a cotter-way cut through it as illustrated. The 
object of this is to enable a cotter to be driven in to draw the 
handle off, if it should be jammed in place. 

A frequently used type of double handle, having a web or 
plate body with the handles screwed or riveted in place, is 
shown in Fig. 18. The handles are either of equal size as 
shown, or one is made smaller than the other, as indicated 
by the dotted lines, so as to leave the hand and wrist less 
encumbered for rapid rotation. A different type intended for 
the same purpose is shown in Fig. 20. This is used on a hand 
milling machine; the leverage for one handle is long and is 
intended to give the required power for feeding, while the 
leverage of the other is short for rapid turning when making 
quick adjustments. A similar principle is embodied in the 
handle shown in Fig. 19, intended for turning a chuck, in 
which the ends are alike, but one has a transverse handle 
riveted to it for rapid rotation. 

In Fig. 21 is shown how the movement of a handle is con- 
veyed to a vise on a Lincoln milling machine, where the 
square on the vise screw happens to come over the table, thus 
preventing the full rotation of the handle were it attached 
directly to the end of the screw. A supplementary spindle is, 
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Figs. 14 to 20. Types of Handles used on Machine Tools 


side would tend to let the handle gradually drop under the 
influence of vibration, so as to move a screw or other portion 
and thus alter the adjustment. The balanced ball handle, if 
accurately designed, obviates this tendency. Ball handles with 
the balls on the ends in line with the center of the hub cannot 
always be used where the clearance space is limited, and the 
forged type shown in Fig. 9 is then employed. 

The double-ended ball handles, shown in Figs. 10 and 11, give 


therefore, provided for rapid manipulation, this spindle being 
supported in a bracket bolted to the table, and the handle 
applied to it. 

Loose handles which turn on a stem or central spindle are 
used to a considerable extent. These can be rapidly operated 
with less friction and fatigue to the hand. Either steel, glass, 
horn, wood or other similar substances are employed for the 
loose part; horn is more durable than wood, and is a very 
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popular material for this purpose. A steel or brass handle, as 
shown in Fig. 22, fits directly on the pin fastened to the handle 
or wheel, but wood and horn handles require a bushing, as 
indicated in Fig. 23. In Fig. 22, it will be noticed that an 
oil groove is provided for lubrication. 

The two-ended type of handle, shown in the previous illus- 
trations, and also illustrated in Figs. 24 and 25, does not meet 
with all requirements in machine-tool operation, particularly 
when rapid movements are desired, and where considerable 
power must be exerted, as, for example, in the operation of 
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Fig. 21. Extension Spindle and Handle on Lincoln Milling Machine 


turret lathe slides, lathe carriages, drilling and boring machine 
slides and spindles, etc. Star handles or “spiders” are then 
employed for this purpose. The simplest type of star handle is 
shown in Fig. 34. It is made of a steel forging with flat 
handles, which are either straight or bent as shown in the 
alternative design in the upper part of the right-hand view. 
A more neatly designed type, forged with round tapered 
handles, either straight or bent, is shown in Fig. 33. In Figs. 
27 and 29, other forms are indicated. 

In very large spiders, such as those sometimes used on bor- 
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In Fig. 35 is shown a large “spider” for a chucking-lathe turret 
slide where the bearing of the spindle is brought out so as 
to avoid the necessity for bending the star handles outward. 
When it is necessary to bend these handles, however, this is 
done either as indicated at A in Fig. 28, or by putting them in 
at an angle as indicated in Fig. 36, the dotted lines showing a 
case where the angularity is considerable. Returning to Fig. 
28, this figure shows the alternative designs B and C for the 
handle ends, the first being knurled for a certain distance, 
and the second having a knob or ball end. All these handles 
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Figs. 22 and 23. Examples of Loose Revolving Handles 


are used on turret lathes and for similar purposes. The handle 
shown at D, Fig. 28, provides a means for rapidly rotating the 
spider. This handle is attached to but one of the star spokes. 
This arrangement is varied by leaving all the handles as indi- 
cated at H and putting handle D further in on the spoke, as 
shown by the dotted lines at F. This leaves the star for feed- 
ing and provides a handle for rapid rotation. 

A practice still more common is that of fitting handles D or 
F loosely, so that D can be attached to any plain bar and also 
adjusted for radius, to suit the throw which each particular 


Figs. 24 to 35. Types of Handles and Star Wheels used on Machine Tools 


ing mills and large turret lathes, the four or more star handles 
are screwed into the short arms of the central cast-iron boss. 
This type is used on account of the simplicity in making. 
As these star handles grow larger, however, the usual design 
takes the form of a central boss of cast iron into which forged 
or turned steel handles are screwed or pinned or held with 
nuts, making a graceful and light design, and one that is easy 
to manufacture and assemble. Handles of this type are shown 
in Figs. 30 and 32, the one having four and the other three 
handles. The handles are tapered or formed to prevent the 
hands from slipping off too easily, or are sometimes knurled. 


operator prefers. The usual method for designing such a 
handle is with a split and a set-screw, as shown at A, Fig. 40. 
Occasionally a plain set-screw bearing on the bar is used. 
Another method is to use a grip-bolt as shown at B, drawn up 
by its nut to press on the bar and thus lock the handle. 

Other types of star handles are illustrated in Figs. 36, 37 and 
38. The first is a simple design of star handle with a cast- 
iron boss, the handles being screwed in at an angle. This type 
is largely used in connection with certain feed motions. That 
in Fig. 38 is used for large turret lathes, the handles fitted havy- 
ing plain or slightly tapered ends and being fastened by taper 
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pins. Star or pilot handles of this design are provided with 
up to eight or ten handles, and when two of them are placed 
adjacent, one in front of the other, on a shaft and a sleeve, 
respectively, the number of handles in each is occasionally 
varied, and the outer handle is provided with shorter arms 
than the inner, for convenience in manipulation. 
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cation of a loose wrench. Others are wrenches, pure and sim- 
ple, with a square or hexagonal hole, and with the usual 
handle portion of a different type from that of the ordinary 
wrench. Others, again, are nothing but nuts, with some kind 
of handle, wing, or ear. One of the plainest kind of handle of 
this type is shown in Fig. 31, and consists of a boss with a 
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Figs. 86 to 47. Types of Handles and Star Wheels used on Machine Tools 


The handles so far illustrated have been principally intended 
for operating screws, pinions or other parts requiring a com- 
plete revolution, but there is a large and more varied class 
employed chiefly for partly rotative movements of a fraction 
of a circle. These are for such functions as locking or for 
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throwing movements into operation, clutches into gear, giving 
part revolution to a pinion, for locking a larger main handle, 
a slide, or a quadrant, feeding a slide, operating a chuck, and 
many similar functions. Some of these are really wrenches in 
the forms of handles, and are used to avoid the frequent appli- 


threaded, square, or hexagonal hole and a flat handle. Some- 
times the handle is circular and tapered as shown in Fig. 26; 
this type of handle is more convenient to manipulate and 
is used when it is frequently operated. A drop-forged type with 
a nut portion is shown in Fig. 41. Ball-ended handles, Figs. 
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Figs. 48 to 65. Types of Handles used on Machine Tools 


42 and 43, are most suitable for the operation of mechanisms 


‘where a decided throw is required from one extreme position 


to the other, as for clutches, clasp-nuts, and similar mechan- 
isms. The ball end is also well suited for larger handles or 
levers in places where a belt-shipper or clutch or similar strik- 
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ing gear is thrown in very suddenly. 
two variations of turned ball-handles, the one made solid and 
the other fitted into the head of the screw or spindle, and 
locked with a headless set-screw. 

When but a small leverage is required, an arrangement Jike 
that in Fig. 39 is often adopted; or like that in Fig. 48, if the 
space for the hand is obstructed at the surface of the slide or 
other part of the machine, by nuts or other outstanding objects. 
Not only nuts, but other details are frequently made solid 
with their handles, pinions or quadrant teeth, or eccentric 
or cam portions, as indicated in Fig. 51. This makes a solid 
construction and eliminates the key or other fastening 
required. 

Lightness is not usually a point in handle designs except 
when the handles are used in portable machines, and for cer- 
tain devices, as opening dies. In certain instances, however, 
a piped form of handle may be provided, as shown in Fig. 50. 
In Figs. 47 and 49 two types of handles are shown, one for 
operating the tailstock spindle of a bench lathe, and the other 
for turning a vertical feed-screw, where occasional rapid com- 
plete revolutions are alternated with slight adjustments. A 
handle long familiar on certain designs of upright drilling 
machines, is shown in Fig. 46. This handle is forged directly 
to an extension of an adjusting screw. It is, of course, nothing 
but a bent forging, but illustrates that in certain instances 
even long handles may be made in one piece with the part 
being operated. 

Longer levers for operating movements requiring consider- 
able power are either of the plain type shown in Fig. 52, which 
is simply keyed or pinned onto the spindle or screw, or they 
are attached by a split boss and set-screw, as shown in Fig. 53. 
This latter design permits of adjustment in radial position 
to suit the convenience of the operator, and is met with in 
the feed lever of cross-slides and vertical forming slides on 
hand-milling machines, etc. The wooden handle on the end 
of the lever is used because it is more comfortable than a steel 
handle for constant operation. Fig. 58 illustrates a cast handle 
with a web of H-section, and a hollow handle portion with a 
cap screwed onto it. Instead of using a split boss for clamp- 
ing, the draw- or grip-bolt method, as shown in Fig. 61, may 
be utilized. 

The adjustment of the radial position of the handle is pro- 
vided for in other ways besides those just illustrated. A fav- 
orite method is that of utilizing a cone as shown in Fig. 63, the 
handle being forced on by the nut. Another method is shown 
in Fig. 60, where the cone is fitted inside a collar which is 
pinned on the spindle. In Fig. 64 an arrangement is shown 
which is adopted for a turret lathe cross-slide. The handle A 
is locked to a slotted link (which moves the slide) by a cone 
and nut, so that the relative angular setting can be varied 
to bring the handle A into a higher or lower position, accord- 
ing to the setting of the tools and the diameter of the work. 
Another method for making a handle adjustable, or for allow- 
ing it to swing freely, is by a friction clutch device, as shown 
in Fig. 59. 

The shapes of double-ended handles for the same purposes as 
those just mentioned depend chiefly on the size and the func- 
tion of the handle. For simply tightening a plain cross-handle, 
the type shown in Fig. 57 is sufficient, or a more comfortable 
ball-handle, Fig. 54, may be employed. Two varieties of ball- 
ended handles are shown in Figs. 56 and 65. The ball ends 
give a flywheel effect that helps in rapid tightening and 
loosening, which is a feature of value when these operations 
are repeated at frequent intervals. ; 

A handle attached to the end of the spindle, for operating 
a belt-shifting mechanism for a small countershaft, is shown 
in Fig. 62. When it is necessary to hinge handles so that they 
may be folded back out of the way after use, the type illus- 
trated in Fig. 55 is used. 

* * * 


One of the few available materials that will stand the high 
heat of the blow-pipe used for melting platinum, is lime, and 
this material is almost exclusively used for crucibles for melt- 
ing platinum. The lime used is regular burnt lime and not 
limestone. Large pieces free from fissures and foreign matter 
should be selected. 
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SOCIETY OF AUTOMOBILE ENGINEERS 
SPECIFICATIONS FOR STEEL*t 


In a report by the Iron and Steel Division of the Society of 
Automobile Engineers, January, 1912, very complete specifica- 
tions for the composition, heat treatment and properties of 
various kinds of steel, are given. In the following article the 
most important parts of these specifications will be reviewed. 
Tables relating to the composition, heat treatment, etc., of 
carbon, nickel, nickel-chromium and chromium-vanadium steels 
are given in the accompanying Data Sheet Supplement. 

The steels specified may be of open hearth, crucible or elec- 
tric manufacture, and must be homogeneous, sound and free 
from physical defects, such as pipes, seams, heavy scale or 
scabs, and surface and internal defects visible to the naked 
eye. The figures given in the tables for physical character- 
istics or properties of the various steels refer to sections com- 
mon in automobile construction that is, to bars from 1 to 
1% inch round. The high elastic limits can be obtained only . 
on small sections with very careful heat treatment, while the 
low elastic limits can be expected on heavy sections with less 
refined or severe heat treatment. 


Carbon Steels 


The 0.10 per cent carbon steel is usually known to the trade 
as soft, basic open hearth steel, and is commonly used for seam- 
less tubing, pressed steel frames and brake-drums, sheet steel 
brake-bands, etc. It is soft and ductile and will stand a great 
deal of deformation without cracking. In its natural or an- 
nealed condition it should not be used where a great deal of 
strength is required. The quality of this material, however, is 
improved by cold drawing or rolling. An important fact to re- 
member is that this steel when cold drawn or rolled is returned 
to the characteristics of the annealed material by heating. 
This remark also applies to all materials the elastic limit of 
which has been increased by cold working. 

The 0.10 per cent carbon steel in its natural or annealed 
state cannot be easily machined. It will tear badly in turning, 
threading and broaching operations. Heat treatment has little 
effect upon it, and does not increase its strength but only the 
toughness. The heat treatment which will produce some stiff- 
ness is to quench it in oil or water at a temperature of 1500 
degrees F. No drawing is required. This steel will case- 
harden but is not as suitable for this purpose as 0.20 per cent 
carbon steel. This latter steel is often known to the trade as 
machine steel and is intended primarily for casehardening. It 
forges well and machines well, but is not suitable for screw 
machine work. Its particular use is for forged, machined and 
casehardened parts, where strength is not of especial import- 
ance. It can also be drawn into tubes and rolled into cold 
rolled forms and is a good frame material. It can be inter- 
changed with 0.10 per cent carbon steel for cold pressed shapes. 

Heat treatment of 0.20 per cent carbon steel does not increase 
its strength to any degree, but causes a refinement of the grain 
after forging and increases the toughness; all that is necessary 
is to quench it in oil at 1500 degrees F. The casehardening 
treatment specified in the accompanying Data Sheet Supple- 
ment is the most important treatment for this quality of steel. 
The heat treatment specified as “A” is for parts which do not 
need to carry a great deal of load or withstand shock, but 
simply must have a hard surface. Heat treatment “B” is for 
the parts which must not only be hard on the surface but also 
must possess strength, as, for example, gears, cam rollers, steer- 
ing-wheel pivot-pins, etc. 

The 0.30 per cent carbon steel is primarily a, structural steel. 
It forges well, machines well, and responds to heat treatment 
in regard to strength as well as toughness. It is used for such 
forgings as axles, driving-shafts, steering pivots and other 
structural parts. This quality of steel is not intended for case- 
hardening, but, by careful treatment, it may be safely case- 
hardened, although it is used for this purpose only as an 
emergency. In that case, it should be given a double heat 
treatment, followed by a drawing operation. 

The 0.40 per cent carbon steel is a structural steel of greater 
strength than that previously mentioned. Its uses are more 

* With Data Sheet Supplement. 


+See MAcHINERY, September, 1911, “Composition and Heat Treat- 
ment of Carbon and Alloy Steels.” 
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limited and generally confined to such parts as demand a high 
degree of strength and a considerable degree of toughness. It 
is commonly used for crankshafts, driving shafts and propeller 
shafts. It has also been used for transmission gears, but is not 
quite hard enough for casehardening, and when casehardened, 
not tough enough to make safe transmission gears. When prop- 
erly annealed it machines well, but is not suitable for screw 
machine work. The 0.50 per cent carbon steel differs but lit- 
tle from that just described, although owing to its higher car- 
bon content, it is somewhat harder to machine and also some- 
what stronger. 

The 0.80 per cent carbon steel is ordinarily known to the 
trade as spring steel, and is generally used for springs of light 
sections. The 0.95 per cent carbon steel is also generally used 
for springs. When properly heat treated extremely good re- 
sults are possible. The quenching temperature, as specified in 
heat treatment “F” in the Data Sheet Supplement, should, if 
anything, be lower than that specified. Because of the high 
carbon content, the steel is used considerably for heavier types 
of springs. 

Screw Stock 

The composition of ordinary screw stock is not given in the 
accompanying Data Sheet Supplement, but should, in general, 
be about as follows: Carbon from 0.08 to 0.20 per cent; man- 
ganese, 0.30 to 0.80 per cent; phosphorus, not to exceed 0.12 
per cent; sulphur, 0.06 to 0.12 per cent. The characteristics 


and heat treatment of this steel were given in an article on 


“Composition and Heat Treatment of Carbon and Alloy Steels,” 
published in Macutnery, September, 1911, engineering edition. 


- Nickel Steels 

With regard to the use of all alloy steels it should be borne 
in mind that such steels must be heat treated and not used 
in the annealed or natural condition. In the latter condition 
they are but slightly superior to plain carbon steels. In the 
heat-treated condition, however, a marked improvement in 
physical characteristics is shown. 

The 0.15 per cent carbon nickel steel, the analysis of which 
is given in the accompanying Data Sheet Supplement, is suit- 
able for carbonizing purposes. Steel of this character properly 
carbonized and heat treated will produce a part with an ex- 
ceedingly tough and strong core and a hard exterior. This 
steel can be used for structural purposes, but is not especiaily 
suitable for this purpose. It is intended for casehardened 
gears and for such other casehardened parts as require both 
strength and hardness. The 0.20 per cent carbon nickel steel 
may be used interchangeably with that just described. It is 
intended primarily for casehardening purposes, but may, with 
suitable heat treatment, also be used for structural parts. The 
0.25 per cent carbon nickel steel may also be casehardened 
successfully and is satisfactory for gears—either of the trans- 
mission or the rear axle bevel type. The treatment for carbon- 
izing must be slightly modified to meet the increase in carbon 
content. It can also be used for many structural parts if sub- 
jected to heat treatment “H” or “K.” 

The 0.30 per cent carbon nickel steel is primarily used for 
structural parts where strength and toughness are required, 
for example, such parts as axles, crankshafts, driving-shafts 
and transmission shafts. Wide variations as to elastic limits 
are possible by varying the quenching mediums—oil, water or 
brine—and by variations in the drawing temperatures. This 
material may be casehardened, but is not suitable for that pur- 
pose. The 0.35 per cent carbon nickel steel is very similar to 
that just described. 

The 0.40, 0.45 and 0.50 per cent carbon nickel steels are not 
widely used, but are available for certain purposes. A greater 
hardness is obtainable in these steels than in those of the 
lower carbon contents, but as increased brittleness accompanies 
the greater hardness the treatment given must be modified to 
meet these conditions. For example, the final quenching must 
be at a lower temperature in order to produce the desired 
toughness and other properties. The strength of these steels 
depends upon tue heat treatment and may be controlled closely 
over a wide range. 


Nickel-chromium Steels 
There are three types of nickel-chromium steels in common 
use, known as low, medium, and high nickel-chromium steels. 
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In general, it may be said that the heat treatment and prop- 
erties of these steels are much the same as those of the plain 
nickel steels, except that the effects of the heat treatment are 
somewhat augmented by the presence of chromium. The low 
nickel-chromium steels with carbon contents up to 0.20 per 
cent are intended primarily for casehardening, while those 


with carbon contents from 0.25 to 0.40 per cent are intended 


primarily for structural purposes. Those with carbon con- 
tents from 0.45 to 0.50 per cent may be used for gears and 
other structural parts where a high degree of strength and 
hardness is demanded and where toughness is not of first 
importance. 

The medium nickel-chromium steels are of the same com- 
position as the low nickel-chromium steels except that they 
contain more nickel and chromium. Their general usage is 
practically the same as already mentioned for the low nickel- 
chromium steels. 

The high nickel-chromium steels require different heat treat- 
ments from the other two types mentioned on account of the 
amount of nickel and chromium that they contain. Annealing 
before machining will be found necessary for these steels. The 
higher percentages of nickel and chromium make machining 
in a natural condition difficult. The steels with low carbon 
contents are casehardened the same as in the case of low 
nickel-chromium steels, and those with higher carbon con- 
tents are used for structural parts. In general, these steels are 
used for parts of an important character, and where unusual 
strength ig demanded. The 0.45 per cent high nickel-chromium 
steel, for example, is used for gears where extreme strength 
and hardness are necessary. The carbon content is sufficiently 
high to cause the material to become hard enough to make a 
good gear when quenched, without being casehardened. This 
steel, however, is difficult to forge. During the forging opera- 
tion it should be kept at a high or plastic heat and should not 
be hammered or worked after dropping to ordinary forging 
temperatures, as cracking is liable to follow. On the other 
hand, too high a temperature is not advisable, as the steel then 
becomes red-short and breaks. 


Chromium-vanadium Steels 


Chromium-vanadium steels are used for many automobile 
parts, particularly springs, axles, driving-shafts, and gears. 
They are used interchangeably with carbon steels, nickel steels 
and nickel-chromium steels. Those qualities which contain 
from 0.15 to 0.20 per cent carbon are intended primarily for 
casehardened parts, while those of from 0.25 to 0.50 per cent 
carbon are used for structural parts. The 0:25 per cent carbon 
steel may be casehardened, but is not suitable for this purpose. 
The 0.40 per cent carbon steel is of a very good quality, to be 
selected where a high degree of strength is desired coupled 
with a moderate measure of toughness. It is a first-class ma- 
terial for high-duty shafts. The 0.45 per cent carbon steel 
may be used for gears and springs. When used for structural 
parts, if an exceedingly high strength is desirable, heat treat- 
ment “T” should be used instead of treatment “U.” The 0.50 
per cent carbon chromium-vanadium steel is suitable for springs 
and gears. The final drawing temperature must vary with the 
section of material being handled; it must be taken into ac- 
count, for example, whether light spiral springs or heavy flat 
springs are being heat treated. 


Valve Metals 


Specifications for valve metals are not given in tabulated 
form in the Data Sheet Supplement. Nickel valve metals, how- 
ever, may be made to two specifications: ‘Valve metal No. 1, 
which should contain not less than 96 per cent of nickel, and 
valve metal No. 2, which should contain from 28 to 35 per cent 
of nickel. These metals also contain carbon, not over 0.50, 
manganese, not over 1.50, and phosphorus and sulphur, each 
not exceeding 0.04 per cent; the remainder to be iron. These 
metals do not respond to heat treatment. The best that can 


be done with them is to treat them for the purpose of securing 


uniformity of structure by annealing or quenching at 1500 
degrees EF. or thereabouts. 
Steel Castings 


The specifications for steel castings are not given in the Data 
Sheet Supplement, but the following composition is desired: 
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Carbon, from 0.30 to 0.40 per cent (0.85 per cent desired) ; 
Manganese, from 0.50 to 0.80 per cent (0.65 per cent desired) ; 
Phosphorus, not to exceed 0.05 per cent; 

Sulphur, not to exceed 0.05 per cent; 

Silicon from 0.10 to 0.30 per cent. 

This composition refers to genuine steel castings and not to 
malleable iron or complex mixtures often found in the market 
masquerading under the name of steel. Genuine steel castings 
should be annealed and may be heat treated to great advantage. 
A steel casting of the composition given in the specifications 
should be tough enough to bend to a considerable angle with- 
out breaking. The elastic limit of such a casting in an an- 
nealed condition is in the neighborhood of 35,000 pounds per 
square inch. Like other castings, steel castings are subjected 
to blow-holes. They are, therefore, not to be used in vital parts 
of the mechanism. It is impossible to inspect against blow- 
holes, and steel castings for axles, crankshafts and steering- 
spindles are used only at great risk. The specifications given 
furnish a fair commercial analysis. Freedom from blow- 
holes and proper physical conditions are of more importance 
than the exact adherence to the analysis given. 

* % 2 


THE TITANIC TRAGEDY 


Immediately following the wreck of the White Star steamer 
Titanic, which sunk April 15, a few hours after colliding with 
an iceberg 800 miles off the coast of Newfoundland and carried 
down over 1600 of the passengers and crew, an investigation 
was started by a United States Senate committee appointed 
to determine the facts of the disaster. Appalling as is the 
tragedy the facts of the contributing causes brought out in 
the sworn testimony of survivors are no Jess so: 

It was shown that the captain had received wireless warn- 
ings of the proximity of icebergs, that a speed of approxi- 
mately twenty-one knots was maintained in the face of the 
known danger, that the vessel was undermanned, that the 
passengers were not promptly warned of the imminence of 
sinking after the collision, that the lifeboat equipment was 
sufficient for less than half the passengers and crew, that the 
crew had not handled the lifeboats and were unfamiliar with 
the vessel, that the boats were not systematically filled, and 
that the wireless equipment of this and other vessels is in- 
adequate. 

The theory of the unsinkableness of modern vessels fitted 
with bulkheads dividing them into compartments, is based 
upon the supposition that collision would, at most, cause the 
rupture of not more than two compartments, but the experi- 
ence with the Titanic shows the fallacy of the idea. When 
the iceberg was sighted a quarter mile dead ahead, the helms- 
man immediately shifted the rudder hoping to avoid the ob- 
struction but instead the vessel “sideswiped” it and tore her 
side open, making a great rent probably over two-hundred feet 
long. Foundering was inevitable. 

Great as is the loss of life, it is but a small fraction of the 
total annual human destruction due to accidents of the indus- 
tries in the United States alone, which goes on year after year, 
creating hardly a ripple of protest in the world at large. To 
the average engineer the fact that this great vessel could be 
lost so quickly and so hopelessly is probably a greater shock 
than the loss of life. His pride of achievement is humbled; 
he is brought face to face with the grim fact that all the prac- 
ticable improvements in marine vessels so far devised will be 
of little avail if the commanding officers are required to break 
speed records when dangers of fog, derelicts and icebergs are 
imminent. The energy of*a vessel displacing 66,000 tons and 
moving at twenty knots is so great that almost any structure 
that can float will be torn asunder if that force is suddenly 
expended on it. Airtight compartments, that is bulkheads and 
airtight decks between, with pipes connected to a compressed 
air supply, might have saved the Titanic had the crew been 
disciplined to act promptly in a great emergency, but under the 


conditions existing as brought out by the Senate committee, 
it is doubtful. 


s * * 
Idler gears should be made as large as possible, because 


the wear on the teeth of these gears is twice as great as on 
the driving or driven gear. 
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HEAT-TREATMENT OF STEEL BY THE 
ELECTRIC FURNACE* 


By H. RALPH BADGER} 

In properly managed shops, the heat-treatment of steel is 
today receiving thorough attention. To produce a tool of such 
high quality that it will give several times the service of a tool 
that has not been properly heat-treated, is an important factor 
in shop economy. To accomplish this result it is necessary 
to know the laws governing the hardening of steel. If we 
clearly understand the causes underlying the changes which 
take place when steel is subjected to various heat-treatments, 
we have the basis for a positive control of the quality of the 
finished product. ‘Electric heat” isa new and important means 


to this end. 
Heat-treatment of Steel 


We heat and quench a tool because we want it to be harder. 
In every case the object of this treatment is to change, in some 
degree, certain of the physical properties of the steel. The ef- 
fect of heat upon a piece of steel depends on the nature of the 
steel—that is, upon its composition, its form or external shape, 
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Fig. 1. Hoskins Electric Furnace for Use in Hardening and Tempering 
y Carbon and High-speed Steel Tools 


and its internal structure. The raising of the temperature of 
the piece sufficiently will produce a change in the form, so as 
to increase its volume by causing a lengthening in some direc- 
tions. In the structure of the steel itself this may introduce 
mechanical strains in the fibers. Mostly, however, these are 
but temporary changes, and, with proper heat-treatment, they 
disappear when the piece is again cooled. 

Changes in the chemical arrangement of the elements com- 
posing the steel are produced when the temperature of the 


*For additional information on this and kindred subjects see the 
following articles previously published in MacHiInERY: February, 1912, 
“Hnamelite for Selective ardening,” and ‘Notes on Quenching 
Fluids”; January, 1912, ‘Hardening Solution for Tool Steel,” “A 
Hardening Solution,’ and “Mixture for Hardening Tool Steel and 
Casehardening Machine Steel’; December, 1911, ‘‘Cramer Process for 
Hardening High-speed and Carbon Tool Steel’; November, 1911, ‘‘The 
Correct Use of Hardening-room Terms’; September, 1911, ‘‘Composi- 
tion and Heat Treatment of Carbon and Alloy Steels’; April, 1911, 
“The Use of Barium Chloride for Heating Steel for Hardening” ; 
August, 1910, ‘‘Hardening High-speed Steel’; June, 1910, ‘‘Heat Treat- 
ment of Carbon Steel,’ and “Apparatus for Hardening Milling Cut- 
ters’; June, 1910, engineering edition, “The Hardening of Carbon 
Steel,” and ‘Hardening Carbon and Low ‘Tungsten Steels’; March, 
1910, “Hardening Small Blanking Dies’; January, 1910, “Hardening 
Carbon Steels.” See also the previously published information re- 
ferred to in connection with the last-mentioned articles, and MACHIN- 
ERY’S Reference Book No. 46, ‘‘Hardening and Tempering,’ and No. 63, 
“The Heat Treatment of Steel.” : 

; Address: 26 Commonwealth Ave., Detroit, Mich. 
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piece is raised to a sufficient degree. These are the changes 
that are effective in hardening and tempering. If the 
piece, once heated to a sufficient temperature to produce hard- 
ening, is allowed to cool very slowly, these “changes” of chemi- 
cal arrangements revert to their original condition; but if the 
piece is cooled quickly — quenched —immediately upon re- 
moving it from the source of heat, the changes are made 
permanent. 

For steels of different composition, that is, made up of 
either different elements or of different proportions of the 
same elements (iron, carbon, etc.), there are different critical 
temperatures at which these changes take place. Correspond- 
ing differences in the heat-treatment are, therefore, necessary 
to produce the best results. Even two pieces of the same steel 
which vary greatly in their form must be treated differently. 
This is true also of two pieces of steel whose composition 
and form may be identical, but whose ultimate use may be 
different. 

Examples of all three of these conditions occur constantly 
in shop practice. The intelligent hardener knows that a com- 
plicated die must be handled differently from a straight lathe 
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Fig. 2. Section through Electric Furnace 


tool, and a shaper tool for soft metal need not be as hard as one 
for hard metal, even though all of these pieces be made from 
the same steel. The next step ahead is to treat different kinds 
of steels according to their particular requirements. Various 
high-speed steels, high-carbon steels, and low-carbon steels 
are given individual treatment. Each is subjected to the con- 
ditions of heating and subsequent handling that will bring out 
the maximum of its useful characteristics. To meet the wide 
range of requirements and to avoid the losses of tools spoiled 
in hardening, there are three factors in the heating of steel 
which should be observed: First, the quality of the heat; 
second, its uniformity; and third, its degree. 

Under ideal conditions the steel would be subjected to a 
heat effect only, as this alone is necessary to produce the de- 
sired changes. In practice, however, it is difficult to produce 
heat of the necessary intensity without having the quality of 
it impaired by the presence of flames or oxidizing gases and 
sulphur and other injurious fumes. Freeing the heat from 
such attendant defects would obviously greatly improve the 
quality of the finished product; also the more uniformly heat 
can be applied to all parts of the piece, the more uniform 
will be the hardening or tempering. These two factors are posi- 
tive and constant in their desirability for all ordinary work. 
The third factor—the degree of heat—is the variable quantity. 
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It is this factor, the temperature, that is chiefly manipulated 
to meet the requirements of different steels and of the same 
steels for different purposes. While other conditions have a 
certain influence, the temperature is the controlling factor in 
all heat-treatment. The evil effects of too high a temperature— 
the common failing—are well understood. 

The length of time during which the steel is actually heated 
is an important point closely connected to that of the tem- 
perature. With a heating chamber of sufficient size to supply 
the necessary heat to the piece, the internal change in the steel 
that results in hardening can be effected, in general, in one of 
two ways; either the piece may be heated for a short time at 
a relatively high temperature, or for a longer interval at a 
lower temperature. Both may produce hardness. The writer 
has seen fractures of small pieces of steel which after pre- 
heating were heated for but thirty seconds at a temperature 
300 or 400 degrees higher than the hardening point, that com- 
pared very favorably with similar fractures of the same steel 
heated for four or five minutes at a temperature but little above 
the critical point. Thus the quantity of heat absorbed by the 
piece being treated is seen to be practically a product of the 
temperature of the heating chamber and the time the piece is 
left in it. In other words, the time of heating varies inversely 
as the temperature of the chamber in which the piece is 
heated. This still further emphasizes that “temperature should 
be the controlling factor,’ because, of the two extremes, the 
ordinary dangers of burning the steel on account of too high a 
temperature, and of causing it to crack due to too rapid, 
irregular heating, are far greater than those of “over-soaking” 
at lower temperature. To heat at the lower temperature is 
plainly the safe course, due both to its cutting down the grave 
danger of over-heating and to the greater uniformity with 
which heat is absorbed by the piece. 

It is clear, then, that the heat-treatment of a particular steel 
can be greatly improved by definitely knowing beforehand the 
correct temperature at which it should be hardened. Also, 
when a large number of tools of approximately uniform sizes 
and shapes are being handled, the time necessary for proper 
heat absorption should first be determined, using an experi- 
mental tool that represents a fair sample. It will be found 
that the time element varies practically in proportion to the 
thickness of the steel. From the furnace standpoint, there- 
fore the accurate and flexible control of the temperature is a 
most important consideration. A positive means, such as a 
pyrometer, for indicating at any time just what the tempera- 
ture is, becomes, of course, an incidental requirement. 

Until recently, the only known way of producing heat of the 
required intensity was by combustion—the burning of some 
fuel. The attendant disadvantages of this are well known. The 
crude open coal forge is capable of heating the steel, but leaves 
much to be desired as regards the quality of the heat, its uni- 
formity, and the temperature control. In order to produce heat 
at all, the carbon in the coal must be combined with the oxygen 
of the air, and a strongly oxidizing flame is unavoidable. The 
gteel exposed to this action, or to the inevitable results of 
it suffers accordingly. The coke-burning furnace offered some 
improvements, but only in detail. Now there are highly-per- 
fected furnaces for burning oil and gas, and some of these 
offer still further advances, but the principle at the basis of all 
of these is the same—there must be a “burning” process to 
produce the heat; oxidization must be present with all fuel- 
combustion furnaces. 

Through what means, then, may we obtain the 
quality of heat, uniformly applied, and of the right degree? The 
electric furnace for the heating of steel brings the answer. It 
overcomes all the objections to the “combustion process” by in- 
troducing a new principle. 


proper 


Blectric Heat 


The heat of the electric furnace is produced in an entirely 
different way from that of the process of combustion. Hlec- 
tric heat can be produced by means of the electric arc, as in 
the arc lamp, and by the resistance of a conductor, as in the 
incandescent lamp. It is the latter principle—due to its greater 
flexibility and convenience—that was utilized by Albert L. 
Marsh in the electric furnace developed by the Hoskins Mfg. 
Co., Detroit, Mich., for the heat-treatment of steel. Fig. 1 
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shows a complete furnace of one of the larger sizes, the cham- 
ber in this being 18 inches deep (front to back), 12 inches 
wide and 8 inches high. The two hand-screws, directly under 
the operating shelf, are for the temperature regulation. In Fig. 
2 the relation of the various constructional parts is clearly 
shown; A shows the fire clay insulation; B, the carbon con- 
nector plates; OC, the graphite bottom plates; D, the draft hole; 
E, the pyrometer hole; F, the electrodes; G, the resistor 
plates; H, fire sand; K, cement filling; L, the inlet for the 
water used for cooling the electrode clamps; M, the outlet for 
this water; N, the electrode clamps, and O, the pressure regu- 
lating screws. The electrodes are surrounded by asbsetos at P. 

The full length of the side walls and the entire roof of the 
chamber are formed by the heating elements; the walls are 
composed of a series of thin carbon plates resting on the top of 
a heavy block of the same material, and the roof, of a thick 
graphite plate connecting these two columns at the top. One 
graphite electrode projects up to the middle of each side-wall 
plate and connects electrically, through water-cooled clamps 
at the lower end, with the source of energy. The chamber floor 
is of cement. Outside of the carbon plates there is a lining of 
the same material. This lining, with a carefully designed 
backing of heat resisting material, retains the heat devel- 
oped within the furnace. The counterweighted door fitted with 
a peep-hole serves as a quick access to the chamber, while in the 
rear wall are holes for the insertion of a pyrometer tube and 
for draft regulation. A rigid enclosing case of steel holds all 
parts securely. 

The principle of operation is simple. A heavy low-voltage 
electric current is supplied through the electrodes to the re- 
sistor plates forming the side walls of the working chamber. 
Heat is generated here, due to the resistance offered by these 
plates to the passage of the current. The electrical “resist- 
ivity” of the carbon causes each plate to heat exactly as the 
carbon filament in the incandescent lamp “lights” when the 
current is turned on. In addition to this action, advantage is 
taken, in the furnace, of a second form of electrical resistance 
—that of the contact of one plate with another. This may be 
readily varied by altering the mechanical pressure on the 
plate columns by means of the hand-screws. The turning of 
these, changes the resistance of the circuit and hence the re- 
sulting temperature produced. 

While the furnace is “electric” in its nature, it is not at all 
necessary that the hardening man handling it be an electrician. 
The simple electrical features of the furnace are quickly 
grasped. It is also safe, both because it practically eliminates 
the fire hazard and because it brings a corresponding protec- 
tion to the operator. Normal working temperatures are ac- 
quired in a little over an hour’s time after the switch has been 
closed. An average of 121%4-kilowatt energy consumption will 
maintain the chamber at approximately 2250 degrees F.; 
higher temperatures, up to 2500 degrees F., which is even 
above the requirements of high-speed steels, or lower, as de- 
sired, may be obtained by increasing or decreasing the energy 
supply. ' 

The life of the various parts of the heating unit is shown to 
be from 150 to 200 operating hours (for the side-wall resistor 
plates) to 500 hours (for the electrodes). Based on ten hour 
day operation, it is found that the upkeep cost of these items, 
even on this larger-sized furnace, is less than 40 cents a run- 
ning day. The rest of the furnace does not depreciate rapidly. 


The Advantages of Electric Heating 

The atmosphere in the heating chamber of the electric fur- 
nace is inherently “reducing” in its nature, due to the fact 
that the hot carbon plates absorb all of the atmospheric oxygen. 
By raising the door slightly, and opening the draft-hole at the 
rear, a slight current of air may be admitted which will 
counteract this tendency. Leaving the door open slightly more 
would allow an excess of air to enter, so that an oxidizing 
atmosphere could be produced. Between the extreme points 
fine shades of atmospheric conditions can be obtained. Thus 
the quality of the heat can be absolutely and easily regulated. 

Because of the arrangement possible with the electrical re- 
sistor, the heat may be generated within the working cham- 
ber itself. In the furnace described, the very walls of this 
chamber constitute the heat-generating device. The “resist- 
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ivity” of the carbon plates is uniform—the same electric 
current runs through them all—with the result that an equal 
radiation of heat into the chamber takes place from practically 
every point in the walls. 

In any type of furnace the temperature is varied, within 
limits, by varying the amount of energy transformed into heat. 
The regulation of the energy supply thus becomes the means 
of the temperature control. The electric energy contro! lends 
itself with exceeding exactness to meeting this principle. In 
the furnace described both a very fine and a wide regulation 
of temperature may be obtained by slight variations in the 
mechanical pressure between the carbon plates. 


Commercial Importance 
Mr. Samuel S. Roberts, testing engineer of the Carnegie 
Steel Co., is among the men who are carefully investigating 
the subject of steel heating furnaces. In an interesting report 
of a series of tests which he, together with a number of steel 
experts, recently made on the heat-treatment of carbon and 
high-speed steel tools in the electric furnace, he says in part: 


“A realization of the inadequacy of the prevailing furnace 
designs usually employed for the specific purpose of hardening 
and tempering specially formed tools of high-speed steel, such 
as formed milling and gear cutters, twist drills, taps, thread- 
ing dies, reamers and other tools that do not permit of being 
ground to shape after being hardened, and where any melting 
or fusing of cutting edges must be prevented, has created a 
demand rather than prompted the large tool steel consumers 
to welcome the advent of refined heating appliances, whereby. 
the destructive influences hitherto encountered, are eliminated. 

“The modern electric resistance furnace, with its perfect 
heat control, evenly distributed heat maintenance at any de- 
sired point, reducing atmosphere, absence of all products of 
combustion, and thermo-electric pyrometer for measuring the 
temperature, offers not only the most attractive method whereby 
the consumers of tool steel are insured maximum efficiency, 
but has caused the science of treating the rapid cutting tools, 
to take a long step forward.” 


The commercial importance of increasing the endurance 
and efficiency. of the some 2400 cutting tools that Mr. Roberts 
points out require special heat-treatment monthly at the 
Homestead Steel Works, is self-evident. 


Practical Application 

As to the cost of operation, it is a demonstrated fact that 
the higher the temperature it is desired to produce, the lower 
the cost of electric heat in comparison with fuel heat. At 
the lower ranges, considering only the production of the neces- 
sary heat alone and with electric power at the usual com- 
mercial rates, heat from this source costs considerably more 
than heat from fuels, especially the cheaper ones. Where 
water-power supplies of electric current are available, this 
ratio decreases in favor of electric heat; but the cost of pro- 
ducing the energy for the heat-treatment is only a part of 
that of the whole operation involved. When we consider that 
this broad factor includes the resulting service of the finished 
tool, as well as the labor, material and overhead charges to 
produce it, we see how comparatively small this part is. 
It is from such a view of the entire cost of production that the 
improved hardening of steel in electric heat is seen to be a real 
economy. The electric furnace, due to its advantages, makes 
possible a higher quality of product than is possible with fuel 


heating. 
* * * 


The immense inertia overcome and the speed developed in 
electrically-driven machinery of recent years is almost incon- 
ceivable. One example is that of the reversing motor drive for 
a large plate mill installed by the Crocker-Wheeler Co. last 
year in the works of the American Sheet & Tin Plate Co., at 
Gary, Ind. The weight of the revolving parts of the reversing 
motor is about 100,000 pounds, and it is ten feet in diameter. 
The reversing of this motor and of the rolls from fourteen 
revolutions per minute in one direction to fourteen revolutions 
per minute in the other is accomplished in the amazingly short 
time of nine-tenths of a second. This means that this electric- 
ally-driven mill reverses more quickly than any other of its 
class. Thus a point on the face travels in one minute a dis- 
tance of 15,708 feet or practically at a rate of 180 miles an 
hour. Power for operating this reversing motor is supplied by 
a motor generator set having a 60,000-pound steel flywheel ten 
feet in diameter running at 500 revolutions per minute. 
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HOW CAN THE MECHANICAL JOURNALS 
BE MADE OF THE MOST VALUE 
TO THEIR PATRONS ?* 


By FRED EH, ROGERSt 


The answer to the question can be put in one word, and 
that is cooperation. This paper will then be for the most 
part an explanation of my views on what cooperation between 
the reader, advertiser, publisher and editor means and how 
it can be promoted. I am, of course, addressing men who are 
chiefly interested in the machine business, but much that is 
said applies to technical journalism generally. 

Trade and Technical Journals.—The term ‘‘trade journal’” is 
indiscriminately and improperly applied to many specialized 
publications. A trade journal is one that is exclusively devoted 
to the news of a trade, giving prices, sales, accounts of new 
projects, changes in personnel of concerns, combinations and 
other matters of a purely commercial nature. This term can- 
not be properly applied to the leading mechanical journals, 
as they are really technical publications containing little of 
a purely news character, as news is regarded by the daily 
papers. They are chiefly given over to the science and prac- 
tice of a specialized business and are recognized mediums for 
the exchange of the best ideas on theory and performance. 
They are, in short, the invaluable records of progress which 
have materially assisted in the upbuilding of the industries 
they represent. 

Specialization in Journalism.—Not many years ago the lead- 
ing journals in the mechanical field published matter on rail- 
way operation, locomotive running and repairs, car building, 
machine shop practice, general: manufacturing, steam engine 
and boiler design and construction, foundry work, bridge 
building and many other topics with which the old-time engi- 
neer was supposed to be generally conversant. In America 
there is now a well-defined specialization among engineers, 
and the technical journals are sharply differentiated by the 
subjects to which their pages are chiefly devoted. 

Printing and Publishing.—Contrary to a not uncommon 
belief, the business of publishing periodicals is quite distinct 
from printing them. Not all publishers are printers any more 
than all printers are publishers. I mention this to show 
‘that the business of publishing a technical journal is some- 
what intangible, consisting essentially of an organization hav- 
ing three definite objects—first, to produce a journal which 
readers will subscribe for; second, to obtain a circulation 
which makes the advertising space valuable to manufacturers 
in its field; and third, to secure advertising patronage from 
the manufacturers in the field which the journal represents. 
This is the logical order in which these different departments 
of the business should be placed, but frequently inexperienced 
publishers endeavor to reverse the order, putting the advertis- 
ing first and the circulation last. Advertising is necessary for 
any periodical under present conditions, and the advertising 
income is more than three-quarters of the total. The subscrip- 
tion income is barely sufficient to pay for the white paper and 
postage. 

But though I have placed the editorial function, that is, the 
collection and presentation of suitable reading matter in the 
first place it is really one leg of the tripod on which a publish- 
ing business is supported. The reading matter is that which 
gains and holds a paid circulation among the men to whom 
the products displayed in the advertising pages appeal; with- 
out circulation the advertising will not bring returns; and 
without advertising patronage the modern trade journal can- 
not be maintained. 

Value of the Reading Pages—F¥or the sake of emphasis we 
will expand a little in following around the circle of relative 
values. It is the circulation of a paper which gives the adver- 
tising pages their value, and it is the reading pages which 
maintain that circulation, although we are not unmindfu! of 
the fact that a paper may be of little value, or it may contain 
no matter at all, and still have a circulation. There is a vast 
difference, however, between a paper containing high-grade 
technical matter and one having little or no material that 

* Paper read before the semi-annual convention of the National 


Machine Tool Builders’ Association, Atlantic City, N. J., May 16-17. 
+ Editor of MACHINERY. é 


MACHINERY 


175 


would interest an engineer, superintendent or foreman. One 
is creative, the other a drone in the hive; one educates and 
contributes much toward mechanical development by the in- 
terchange of ideas between superintendents, designers, fore- 
men and machinists, whereas the other is a non-producer and 
contributes nothing. The real value of a mechanical journal, 
then, can be gaged to a large extent by the educational value 
of its reading pages, because the demand for modern equip- 
ment is directly proportional to the knowledge possessed by 
those who are to use the equipment. A journal without inter- 
esting reading pages has no backbone, What that means is 
clearly stated in the little girl’s definition: ‘The backbone is 
something that holds up the head and ribs and keeps one from 
having legs clear up to the neck.” 

Technical Advice——Hvery technical journal acts in an ad- 
visory capacity to many readers who look to it as being an 
authority on machine design, mechanics, kinematics, patent 
law, mechanical history, etc. We have no fault to find with 
this attitude, but encourage it, as we believe that while it ig 
not the province of a technical journal to run a free consult- 
ing bureau on every topic, we do feel that there are many 
subjects on which the readers naturally turn to us for informa- 
tion, and which is practically their inherent right. To make 
our work of greater usefulness we have recently retained a 
well-known engineer in a consulting capacity to advise upon 
those technical matters in which he is especially proficient. 
I mention this to show you what our conception is of the 
relation of a trade or technical journal to its readers. 

While it may be that the problems that stump you will also 
stump the editor unaided, remember that he is in close touch 
with an army of men—machinists, toolmakers, draftsmen, en- 
gineers, superintendents and others—who are up against almost 
every conceivable problem in the world of mechanics. Your 
mechanical perplexities turned into the editorial sanctum will 
act as suggestions, if nothing more, for articles and editorials 
on subjects of timely and vital interest. You probably know 
that the mechanical journals receive many more contributions 
than they can publish. The ratio of articles rejected to those 
accepted in the case of the journal I represent is about as 
one to one. More than fifty per cent of the number offered 
cannot be used. Many of these articles are well written and 
sound in argument. Their rejection is mainly due to lack of 
available space. No doubt in some cases we return articles 
that would be very helpful to some and which we would have 
used in preference to others had we received an intimation 
from any reader that he was interested in the subjects treated. 

Make Advertising Interesting and Instructive-—The adver- 
tising pages of a mechanical journal should be and can be 
made as interesting and as instructive to the progressive and 
ambitious mechanic, whatever his position may be, as the 
so-called reading pages. Years ago mechanical journal adver- 
tising was stereotyped and lifeless; it was hardly changed 
from one year to the next. Electros were run until worn out 
and changed only when the advertising solicitor came around 
to secure a renewal of the contract. We believe no advertise- 
ment should be repeated consecutively, and that the copy 
should be changed every issue; also that those who devote 
as much attention to the furnishing of live copy as to any 
other branch of their selling organizations will realize as 
definite results. 

The advertisers should cooperate with one another as well 
as with those who publish the journal. It may seem strange 
to speak of cooperating in an arena where you are seeking to 
gain advantage over competitors, but it can be done. To show 
what I mean let us think of a plant that is to be equipped 
with machine tools for building, say, gas engines. The engi- 
neer who selects the equipment will first decide on a certain 
number and size of so-called standard machine tools to be 
installed. In other words, he plans an ideal shop according to 
his understanding of the needs of the case and then specifies 
in general terms the equipment that should be purchased. He 
has planned for that which certain ones of you will furnish. 
Now why can there not be established an understanding be- 
tween groups of machine tool builders to the end that they 
will advertise in harmony, having in mind certain combinations 
of equipment which are most often specified? Take, for ex- 
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ample, ten machine tool builders. They could use ten pages of 
advertising space in conjunction to much greater advantage 
than when working independently. In this space plans and 
specifications of much value could be set forth and the refer- 
ences to the various makes of tools would be read with an 
entirely different understanding by a large part of those whom 
you seek to interest. This, of course, is a very rough idea, but 
I leave it with you as a suggestion for cooperative work in 
plant engineering that may be worthy of your consideration. 
Photographing Work of Interest—You should know that a 
camera and a dark room properly fitted up is one of the best 
investments for publicity that you can make. It is not neces- 
sary to hire a regular photographer, if the amount of work is 
comparatively small; the equipment can be turned over to one 
of your men who has a taste for photography, with instruc- 
tions to photograph every interesting job of work haying fea- 
tures out of the ordinary; also to photograph the erecting 
floor regularly, say once a week. These photos should be dated, 
and a sure way to prevent confusion is to display the date in 
the foreground, using a suitable changeable sign for the pur- 
pose. These photographs will serve you in more ways than 
one. They will give you a record of the shop conditions from 
week to week and in the case of special work often secure 
valuable publicity. Editors traveling in the interest of their 
publications are hungry for such photographs and will often 
gladly publish them with descriptions. To make these photo- 
graphic records of the greatest value they should be accom- 
panied with memoranda giving the main features of special 
work, such as weight of castings, time of operations, nature 
of operations, tools employed, etc. These photographs are, of 
course, valuable also for your catalogues and advertising. 
Editors and Advertising Men.—One of the things that dis- 
tresses the editor is to be mistaken for an advertising man 
and to be treated as such. In the first place he feels that his 
salary is not commensurate with the responsibilities of that 
exalted job, and in the second place his training has not given 


him that confidence of approach which is one of the best assets - 


of your successful “ad” man. But although the editor does not 
come to you as an “ad” man, he nevertheless believes in ad- 
vertising and will gladly advise you about advertising copy 
and the best way to obtain the widest publicity for your new 
machinery and tools. 

This subject of publicity for new products is, by the way, 
one of the greatest importance to you. Every manufacturer 
should know how to introduce his new products to possible 
customers to the best advantage. He should know that a de- 
scription of a machine embodying new principles or com- 
binations is news matter to the field covered by the journals 
and is so regarded by their editors. But news is no longer 
news to an editor when it has been published by his contem- 
poraries weeks or months before being offered to him. It 
may be argued that the competing journals do not go to the 
same general readers, which is in the main true, but they do 
go to the same advertisers; and the moral effect of stale news 
is detrimental in the long run to the journals that publish it. 

“Write-ups”’ and Descriptions—AIl of you, of course, are 
aware of the great change that has come about in the ethics 
of technical journalism during the past few years. Twenty 
years ago an advertising contract in a mechanical journal 
virtually carried with it the right to publication of “write- 
ups” of any old tool or machine at the discretion of the ad- 
vertiser, without regard to the value of the matter or the 
truth of the claims made for the machines. The technical 
journals were worked to take as much of this free advertising 
as the editors would stand for. One firm of machine tool 
builders actually used to send electros requiring a full page 
space. Today none of the leading technical journals will in- 
sert anything of this character; the use of reading matter is 
strictly based on its merit, and if this policy is consistently 
adhered to no manufacturer has just cause for complaint. No 
journal that is filled with write-ups can obtain or hold any 
considerable number of readers, and without the readers of 
course the advertising space has no value. 

You can help the editors and that means benefiting your- 
selves when writing. descriptions of new things to include all 
matters that a customer is likely to inquire about. No doubt 
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many points obvious to you may seem trivial, but on the plan 
of leaving nothing in doubt, put it down in black and white. 
A specification list is the most useful data you can furnish 
if disinclined to write letters fully describing the features, but 
never omit to call attention to those points in which the ma- 
chine differs from its predecessors. Standard engine lathes 
are about the most difficult things to describe enthusiastically, 
but even these can be made interesting to possible buyers by 
giving spindle bearing dimensions, weights, back-gear ratios, 
power of motors required, etc. 

Eligibility of Descriptions of New Products.—The specializa- . 
tion of technical journals and consequent narrowing of the 
fields to which the editorial pages are principally devoted, of 
course restricts descriptions of new machinery and tools gen- 
erally to those classes displayed in its advertising pages. This 
may at first appear to be a narrow policy, but it is founded 
on very good reasons. First the demands for space in the 
reading pages for descriptions of new products often tax the 
available space to the limit, and second the appearance of 
those things that are distinctly foreign to the general character 
of the reading matter lowers the tone, being, of course, unin- 
teresting to the average reader. For example, a description 
of a new road roller in a journal devoted principally to ma- 
chine shop practice, machine design and closely related topics 
could not be justified on the ground that the subject is of 
general interest to the readers of that publication. The only 
justification for publication of a description would be that the 
mechanism is inherently interesting and that novel principles 
are employed that might be applied in other machines, and 
for that reason would be of interest to designers. 

The test that you can readily apply to determine for your- 
selves whether a description of a new product would be wel- 
comed by the editor of a technical journal is to decide whether 
or not you would advertise it in that journal. If you believe 
that advertising would pay, that means the general character 
of the journal should appeal to the class likely to be interested 
in your new machine. 

Syndicate Matter.—If you have a piece of general news mat- 
ter for distribution among technical journals it should be sent 
to the selected publications with a letter stating frankly that 
it is being sent to several and setting a release date, that is, a 
date some days or weeks ahead when it is to be published. 
This practice of syndicating, borrowed from the daily and 
weekly newspapers, is not favorably regarded by the editors 
of technical publications. Newspapers circulate in a limited 
territory, having a radius of say three or four hundred miles. 
The technical publications go all over the world and though 
not two per cent of the ordinary subscribers regularly read 
more than one, manufacturers often subscribe to several and 
their engineers see them all. The cheapening effect of the 
same articles in all makes the distinction obvious. However, 
the distribution of syndicated matter will often result in pub- 
licity in many journals in the way of extracts, abstracts and 
editorials, and some will publish in full. The editors under 
such conditions feel free to make such use of the matter as 
their judgment dictates and if you play fair with them they 
will generally be good to you. 

Illustrations—Remember that the day of the electrotype for 
editorial purposes, in the mechanical field at least, has prac- 
tically passed away. Don’t waste postage by sending electro- 
types of your new products to illustrate descriptions that are 
to be published in the reading pages. They rarely will be used. 
In the first place they are hardly ever of the right width to 
suit the columns, and in the second place the style is hardly 
ever in harmony with the style of illustrations used. Instead 
of sending electros, send good photographs, either gelatine 
prints or glossy velox for halftones and regular blueprints for 
line illustrations. If the photographs have required much re- 
touching to bring out details clearly you can keep them in 
your possession and send photographs of the retouched photo- 
graphs. For line illustration copy it is not necessary to go to 
the trouble of making special drawings without dimensions. 
Simply blue pencil the dimensions and parts you do not want 
used. All that the editor is generally concerned with are the 
principles of construction and operation, and dimensions are 
preferably omitted. 
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Changes in Personnel—We welcome all news regarding 
changes of personnel in your organizations. These should be 
sent to the journals in all cases whether they are to be pub- 
lished or not. Of course important changes should always be 
published for the information of those who have dealings with 
you in any way. So much for the business side. Recognition 
of the personality of employes is a policy that almost invari- 
ably pays and often you can please a man immensely without 
unduly swelling his head by sending in a personal item on his 
promotion to a position of some importance. 

Catalogues and Other Literature—All new catalogues and 
other advertising literature should be sent to the journals in 
your field as soon as published. We strongly advise that a 
letter be sent at the same time advising that the matter has 
been sent and calling particular attention to the new machines 
and tools listed. You will be pleasantly surprised sometimes 
no doubt to have your own words used in the notice if you 
have taken pains to express accurately and concisely what the 
contents are. Now don’t think that we want you to fix up 
everything nice and easy so that we will have nothing to do, 
but on the principle that the knowledge anyone has on a given 
subject because of his intimate connection with it is better 
than that of one who can only devote a few moments to it, we 
ask for an expression of your ideas of what should be of 
general interest in your line to our readers. 

Criticism.—Criticism is of two kinds—constructive and de- 
structive, We call the latter “knocking” and no one relishes 
it, but all enlightened men, which, of course, includes all ed- 
itors, welcome honest criticism of their publications, by which 
we mean the pointing out of mistakes and errors of statement. 
I suggest that you can do no greater service to the technical 
press than by systematically writing to the editors and telling 
them which articles you like best and which ones do not 
meet with your approval; by this I mean, the collective opin- 
ions of your men as well as of the management. These criti- 
cisms should be made with the knowledge that the editors 
endeavor to publish matter that will be helpful to men in every 
mechanical pursuit besides the building of machine tools. 

Playing Favorites——Don’t believe that editors favor one con- 
cern at the expense of another. If your competitor gets con- 
siderable free publicity in the reading pages, you may be sure 
that “he has the goods” and has afforded the editors the op- 
portunity to see his practice and describe it fully. They 
will be glad to do the same for anyone else and will be your 
willing slaves if you have stuff for good copy. 

Discussions and Disputes—Sometimes an article will be 
published, perhaps unconsciously, in the interest of a com- 
petitor which puts forth certain claims that you take excep- 
tion to. You are entitled to a hearing and should take ad- 
vantage of the columns of the same paper for a rebuttal if 
you have a good case, but that rebuttal should never descend 
to abuse or personalities, for it is not likely to be published if 
it does. Do not put the editor in the ‘undesirable citizen” 
class because of such outcome without carefully weighing the 
case and looking at it from all possible points of view. 

Filing Articles for Future Reference——Hardly any engineer 
commits to memory a large number of rules and formulas for 
deducing the strength and proportions of machine parts. The 
volume of specialized mechanical lore is so great that the 
human mind cannot retain in an orderly and workable shape 
the mass of data available. The engineer’s education is chiefly 
on means and methods of applying a science, the record of 
which is mostly in books and periodicals. To apply the known 
laws accurately we must employ the methods of mathematical 
analysis. Hence the engineer is more or less of a mathema- 
tician in his manner of thought and the way he attacks a 
given problem. But in order to profit most from what others 
have done as recorded on the printed page, systematic records 
are necessary; hence the importance of keeping card indexes 
of the articles in the technical journals in your field. The 
present speaker is not in favor of clipping files where space is 
available to keep the bound volumes of the journals them- 
selves. A clipping file is generally of value to the compiler 
only, and to even him its value is problematical. A change in 
his position, or a change in the activities of his concern may 
make necessary an entirely new line of research and if his 
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bound volumes are available the articles that he previously 
cared nothing for may have become of great value. 

Manufacturers should keep files of the leading journals in 
their industry properly arranged and indexed for the benefit 
of the engineers or draftsmen. The latter can hardly afford 
to do it for themselves. Many a man is working over a draft- 
ing-board for a draftsman’s salary who is truly an engineer 
within the limited range of his activities and should be cred- 
ited with all the ability he displays and be encouraged to keep 
records of engineering data at your expense. 

Trade Secrets.—One of the troublesome things that gall ed- 
itors is the attitude of many manufacturers toward “trade 
secrets” and alleged trade secrets. We realize that commercial 
prestige and success in some cases depend upon keeping cer- 
tain processes and methods closely guarded, but in the manu- 
facture of metal products there is very little indeed that is 
not known to a large number of men who are well-versed in 
their trades. The plant that excludes visitors in order to keep 
its specialized knowledge in, by that policy generally keeps 
out the knowledge of what is going on elsewhere. A close 
corporation—close in the sense of keeping its methods secret— 
will eventually die of dry rot. A policy of secrecy puts the 
management at the mercy of its superintendent and foremen 
and workmen. The writer has found in a few cases that super- 
intendents foster the idea that many of the methods introduced 
by them are original and should be carefully guarded, when as 
a matter of fact they originated elsewhere. These employes 
build themselves up by deceit and lull the management into a 
state of fancied security when their supposed monopoly of 
special processes has existence only in their imaginations. 

Now as to the best policy to accord to editors in regard to 
real secret methods. It is our belief that the best way to 
guard them so far as general publicity is concerned is to take 
the editors of reputable journals into your confidence and 
show and explain to them the general principles employed. 
You will thus preserve the methods from publication in the 
first place if they are actually known only in your plant, or 
in the second place you may learn that you have been deceived 
and that your supposed secret is no secret at all. 

To illustrate how effectively the confidence of a manufac- 
turer may safeguard his interests, the following example is 
taken from personal experience: 

A manufacturer of small tools notable for his courtesy to 
visitors some years ago personally conducted the speaker 
through his plant and in the course of the inspection showed 
him the principal features of the toolmaking practice followed 
in making certain tools. This work was of extraordinary in- 
terest, and permission was asked to publish a description, 
which was courteously denied for good and sufficient reasons. 
In the course of a few weeks the editor received a contribu- 
tion describing minutely a system of making tools that seemed 
strangely familiar and which upon reading closely was recog- 
nized as a literal description of the practice of the concern 
mentioned, although no name was given. Of course we could 
not publish that article, much as we wanted to. If our friend 
had not taken us through his plant and shown us his practice, 
we would have known nothing about it and would naturally 
have published the contribution. The fact. that the article has 
never been published elsewhere leads us to suspect that other 
editors also have been muzzled in this very effective manner. 

The Advantages and Disadvantages of Publicity—A manu- 
facturing enterprise that produces dividends for its stockhold- 
ers has to solve two thain problems which are: the making of 
a product and the marketing of it. That the manufacturing 
of most goods is easier than selling them is generally conceded. 
It is a curious anomaly of our present commercial system that 
to induce a customer to purchase a thing he wants and in- 
tends to buy often costs more than to produce it. Whether this 
condition is due to the machinations of the middlemen, the 
stupidity of customers, or economic relations too subtle to 
define, is not our province to determine. The fact is that pub- 
licity is the breath of life of modern business. 

The cautious man objects that his competitors will find out 
all about his methods, and says that would never do. The 
cautious man is right in saying that his competitors will learn 
about his methods—but most of them they already know. 
They will know, however, what the methods of the cautious 
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manufacturer are and that may be of some disadvantage, even 
if they are common to the industry. In fact, general adver- 
tising sometimes works to one disadvantage in that it usually 
stimulates competition; but that is unavoidable. The thing 
that must be kept clearly before the manufacturer’s eyes is 
his public. What matter if he does give away some informa- 
tion to a few competitors, when at the same time he gains the 
appreciation of thousands of possible customers? Let the 
manufacturer educate his public and take them into his con- 
fidence and never mind about the competition. When he has 
the public tagging after him the competitor will have to do 
some shouting for himself to keep the wolf from his door. 

Technical Journals Educational Forces——The technical jour- 
nals should be recognized as one of the most valuable aids in 
selling machinery and accessories. The reason is, they are 
educational. To sell anything you must first create a demand. 
There are several ways of creating a want for that which you 
produce. Your salesmen can g0 to manufacturing plants and 
tell their managers all about the economy and accuracy of your 
machines; you can tell the same story by advertising, but 
lastly and most effectively your representative journals by 
editorials, descriptive articles and discussions of the principles 
of design create in the minds of your possible customers ideals 
which you will be required to fulfill. In other words the edu- 
cational force of the technical journals rightly directed influ- 
ences users of machinery unconsciously to want the best that 
is produced. Thus the more you help to make the mechanical 
journals more valuable to their readers, the more you con- 
tribute to your own success. 


Help us to help you. 
* ¥ * 


AN EXPERIMENT IN EXTRUSION* 


By CHESTER L. LUCAS} 


The success with which aluminum, copper, and brass tubes 
and shells have been made by the extrusion process led the 
writer to experiment with the extrusion of wing-nuts and 
similar articles. While the results of these experiments were 
not wholly satisfactory, an outline of the work done may be 
of interest, and should be of value to others working along 
the same lines. 

Most of this experimenting was done in trying to produce a 
brass wing-nut similar to that Sho wit teed Dee oon ete 
wing-nut, with its principal dimensions, is also shown in the 
line engraving, Fig. 2. The desire to produce such a piece 
arose from the fact that on the outside of each of certain in- 
struments that were being manufactured at the rate of two 
thousand per week, two of these wing-nuts were required. Cast 
brass wing-nuts were being used at the time, and as the rest 


Fig. 1. 


Extruded Wing-nuts—A, Aluminum; B, Zinc; C, Brass 


of the instrument was finely finished, the contrast between the 
rough cast wing-nuts and the rest of the instrument was 
marked, especially as the wing-nuts were not polished. A 
small wing-nut is a difficult piece to polish cheaply. 

An experimental pair of dies was first made on the prin- 
ciple shown in Fig. 4. This first set of dies, however, was 
not as large in proportion to the size of the wing-nut as that 
shown in the illustration. First, a ring was turned from car- 
bon steel, hardened and tempered to a very dark straw color, 
after which the interior was ground out true with the bottom 
face. Within this cylindrical opening were fitted the two die 
sections, which, together, fitted the interior of the ring closely. 
In the face of each of these sections one-half of the shape of 
the wing-nut was cut, so that together the two halves com- 
prised a steel mold. It was very necessary to have the out- 


_* See Macninwry, October, 1911, engineering edition, “The Extru- 
sion Process” ; November, 1911, “The Extrusion of Shells and Tubes”; 
December, 1911, engineering edition, ‘Making Collapsible Tubes by the 
Extrusion Process.’’ 
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line in one half match perfectly with the outline in the 
other half. Referring to Fig. 3, it will be noticed that the im- 
pression for the cylindrical part of the wing-nut was made 
considerably longer than that part of the nut itself. This was 
done to provide a guide for the extruding punch as it acted 
upon the metal. 
The extruding punch was made of one piece of carbon steel, 
with its largest diameter ground a sliding fit for the ring; the 
smaller diameter was a sliding fit in the circular impression 
in the two die-sections, and the purpose of the pilot on the 
end of the punch was to form the central hole in the wing-nut. 
This pilot was. made slightly tapering, so that it could be 
easily withdrawn from the finished work. Both sections of the 


Fig. 2. Dimensions of Wing- 
nut to be extruded 


Fig. 3. Section of Die and Wing-nut 
after Extrusion 


die, as well as the punch, were hardened, and the temper was 
drawn to a light straw color, except for the tip end of the 
punch, which was drawn to a purple color. 

While the object of this die was to ascertain whether or not 
it would be possible to extrude a brass wing-nut, the softer 
metals were tried first, to see how the dies would work. Ac- 
cordingly, a piece of lead was turned to 7/16 inch diameter, and 
several pieces, each about 1%4 inch long, were cut off. One of 
these pieces was placed in the die cavity as shown in Fig. 4, 
the punch placed on top and pressed in under a hand screw 
press. The dies were then pushed out of the ring, separated, 


and a perfect lead wing-nut was picked out of the dies. 
Aluminum was then tried in the same manner, with equal 
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Fig. 4. An Extrusion Die, Punch and Ring, with Blank in Position 


success, being extruded in the hand screw press very easily. 
Zinc, which is looked upon as a “dead” metal, extruded with- 
out trouble. Aluminum and zinc extruded wing-nuts are shown 
at A and B, Fig. 1. It was also found that several smali 
scrap pieces of any of these metals could be used in place of 
a solid blank, and the resulting wing-nut was apparently as 
homogeneous and strong as one made from a solid blank. The 
pressure required for extruding seemed to unite the particles 
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of metal in a permanent manner. By varying the amount of 
metal in the blank, the body of the wing-nut could be made 
longer or shorter as desired. It was not considered practical 
to put the hole entirely through the wing-nut when extruding, 
on account of possible injury to the die or punch; the idea was 
to put the hole nearly through and rely upon the tap in tap- 
ping to push through the remaining 1/64 inch of metal. 

The extrusion process gave the nuts made of these soft 
metals considerably more strength than the cast brass wing- 
nuts possessed; in fact, the zinc and aluminum wing-nuts were 
very much stronger than the cast brass wing-nuts, but “their 
color was against them.” As the studs upon which the wing- 
nuts were used were made of brass, and as the other instru- 
ment trimmings were also of brass, it was thought desirable 
to have these parts of brass also. 

When experimenting in brass, however, the troubles began. 
Although the softest brass possible was obtained, and although 
all methods of annealing were tried, the pilot on the punch 
would invariably break before the extrusion had fairly begun. 
After making several new punches of different degrees of 
temper, it was decided to omit the pilot, drilling the hole in 
a subsequent operation. Next, trouble in the extrusion itself 
arose; the brass would extrude about half way into the wings, 
at which point the limit was apparently reached. In order 
to make the brass flow at all, a power screw press was neces- 
sary, and upon forcing the metal beyond the point mentioned, 
the dies cracked. 

A pair of dies was then made from Ajax high-speed steel, 
and in the meantime the leading brass manufacturers were 
applied to for samples of their softest brass rod. The new dies 
proved to be all that could be desired, but the brass would 
not go beyond the apparent limit—half way into the wings of 
the nut. Upon striking harder blows with the press, a wing- 
nut, shown at C, Fig. 1, was produced. This wing-nut, except 
for the tip of one point, was ‘full,’ and several others, all 
more or less defective, were extruded. The few brass wing- 
nuts that were made were found to be extremely hard and 
close-grained; in fact, they were a great deal harder than 
necessary and would have been very difficult to drill and tap. 
After making two or three of these brass wing-nuts, however, 
the dies broke, owing to the excessive stress. 

About this time it was decided that the extrusion of a brass 
wing-nut was impracticable, and the experimenting stopped. 
It would, however, seem as if it should be possible to obtain 
a grade of brass or composition having a faint yellow color 
that possesses some of the extruding qualities common to zinc 
and aluminum, or that at least would be softer than com- 
mercial brass. With such a metal, wing-nuts and similar 
articles could be easily extruded, and dies could be made 
that would work automatically, receiving the blanks from a 
hopper feed, and permitting the press to be continuous in its 
operation. If anyone else has had experience along this line, 
the results would undoubtedly be of interest and value if 
published. 

[The question may be raised as to the propriety of including 
the foregoing experiment as an example of extrusion. The 
extrusion process ordinarily produces shapes conforming to the 
opening of a die, the product taking its ultimate form as it is 
ejected by pressure, exerted through a punch or ram. In this 
case the ears of the wing-nuts are not extruded beyond the die 
but are forced, by the pressure exerted through the punch, into 
cavities in the die which have the shape required to.be repro- 
duced. This process seems to be a combination of extrusion, 
and cold swaging or die-forging.—EDITOoR. | 

: %* * * 


The U. S. S. Florida, which has just won the title of the 
world’s fastest battleship, broke all speed records off the 
Atlantic Coast with propellers of monel metal. The Florida 
attained a greater speed than its sister ship, the Utah, which 
was not equipped with that material. Monel metal is very 
suitable for propellers. It has the strength of steel, shines 
like silver, and is less corrodible than bronze. The non-cor- 
rodibility is a strong asset, as it assures the propeller’s cutting 
the water cleaner. Propellers of this material have been fur- 
nished battleships of the United States and foreign navies. 
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WUEST HERRINGBONE GEARS 


Having read the article in the January, 1912, number of Ma- 
CHINERY, engineering edition, entitled “Herringbone Gears,” 
the writer is prompted to make a few remarks. Let 

P=normal diametral pitch, 

P,=normal circular pitch measured on the normal helix 
(pitch measured on the pitch cylinder perpendicular 
to the face of the teeth), 

P, =circular or circumferential pitch measured on the cir- 
cumference of the pitch circles, 

N =number of teeth, 
d= pitch diameter, 
D=pblank diameter, 


a —angle of teeth with axis of gear. (In this case a— 23 


degrees. ) 
Then, for spur gears, with teeth cut straight, we would have: 

N 
= — (1) 

ie 

and for spiral gears: 
N INTE dV Pe 
Ch SS — i= (2) 
Pecosa 7 COS a 7 


As herringbone gears are spiral gears, Formula (2) will 
hold true. In the article mentioned, however, Formula (1) is 


applied. Apparently, the author of that article assumes the 
pitch to equal a certain quantity p, as follows: 
T ™T COS a N 
p=-—-=Pcosa= =, 210.0 =)— 
Pe 1 Pp 


This, however, is not standard practice, as it is not p but P 
which is the quantity commonly called the diametral pitch in 
spiral gears. 

Furthermore, in order to keep the center distance to some 
even dimension, the author simply reduces the pitch diameter 
of the gear to suit the center distance. By doing this, and 
keeping all the other quantities the same as before, the pitch 
of a gear is changed without changing the pitch of the pinion; 
hence, the gears will not mesh perfectly. The difference may 
be small, but interchangeability cannot be claimed on this 
basis, 


Rheydt, Diisseldorf, Germany. G. R. Hurspere 


Reply by Percy C. Day, Milwaukee, Wis. 

Your correspondent, Mr. G. R. Hiilsberg, evidently finds it 
difficult to regard herringbone gears as spur gears. He has 
applied the same methods as are used for calculating ordinary 
spiral gears, and has complicated the problem to an unneces- 
sary extent. Spiral gears are usually employed for connecting 
shafts which are not parallel to each other. Under these con- 
ditions the circumferential pitch of gear and pinion may be 
quite different, but the normal pitch of both must be the 
same, 

In herringbone gears, if the spiral angle is made constant, 
there is a definite and fixed relationship between the normal 
and the circumferential pitch. This is the case with Wuest 
herringbone gears. It is a great convenience to discard all 
reference to the normal pitch and treat the gears just like spur 
gears on the basis of the circumferential pitch. When this is 
once done, it makes no difference whether the circular or diam- 
etral pitch system is used. It is, of course, necessary for the 
gear cutter to set his calipers to the normal tooth thickness, 
and if circular cutters or inclined hobs are used they must be 
designed for the normal pitch; but the designer of machinery 
involving the use of these gears need not be troubled with any 
such complications. 

Wuest herringbone gears are cut by specially constructed 
hobs which are used with the hob axis perpendicular to the 
gear axis. The pitch of each hob, measured along the axis in 
the same way as the pitch of a screw is measured, is the same 
as the circumferential pitch of the gears which it cuts. The 
normal pitch line thickness of the hob is a matter for the tool- 
maker alone. ; , 

The point raised in regard to the use of enlarged pinions is 
not so easily understood and requires a clear definition of what 
constitutes the “pitch diameter” and the “pitch” of a gear. 
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Let us suppose that we wish to connect two shafts a and b by. 


means of a pinion and gear. Let 
L—= distance between shaft centers, 


R.P.M. of a 


R.P.M. of 0 
N, = number of teeth in pinion, 
N, = number of teeth in gear, 
R, = pitch line radius of pinion, 
R, = pitch line radius of gear, 
P, =circular pitch of gear and pinion. 


V= velocity ratio = 


Then 
Ry Nb L 
Vi= =——; L= Rh, + hy; Ra 
Jaq Nz V+i1 
V 2a Ra 27 Ry 
1, a6 ey 2a = 
(ye 1 Na Np 


If the center distance and velocity ratio are given, then the 
true pitch diameters of the gear and pinion are fixed. Now 
it is well known that involute gears will run satisfactorily 
when set farther apart than the designed center distance. In 
other words, L may be varied to a limited extent. This varia- 
tion of LZ does not affect either the number of teeth or the 
velocity ratio, but it alters the pitch. The foregoing arguments 
lead to the curious conclusion that the pitch of a pair of invo- 
lute gears has no definite value, but depends on the center 
distance and velocity ratio. Conversely, if we maintain a fixed 
center distance and ratio for a given pair of gears, we can cut 
involute teeth in various ways without altering the pitch. 

For instance, if we require a small pinion to mesh with a 
large gear, we May generate the teeth to standard thickness on 
their true pitch diameters or we may enlarge the blank diam- 
eter of the pinion and reduce that of the gear by a correspond- 
ing amount. The teeth will be generated from the same base 
circles in each case, and the true pitch diameters and pitch will 
be the same, but the shape of the teeth will be quite different 
in the two cases. The pinion which is cut on standard lines 
will probably have badly undercut teeth with consequent 
weakness and loss of wearing surface. The enlarged pinion, 
on the contrary, will have teeth with broad bases and unim- 
paired shape. Since the center distance and velocity ratio 
have not been altered, the true pitch circles and the pitch re- 
main unchanged; but the change in outside diameters has in- 
creased the addendum of the pinion and decreased the adden- 
dum of the gear. 

There is nothing new in this method,* as it has been in use 
on bevel and worm gears for many years; the most curious 
thing about it is that it continues to be so little understood 
by the majority of gear users. It is the writer’s practice to 
give progressive enlargement to all pinions with less than 
twenty teeth and to reduce the corresponding gears in propor- 
tion, so as to maintain standard center distances. 

An enlarged pinion will mesh correctly with any gear in its 
series, whether reduced or not, but if the gear is of standard 
proportions the center distance will be greater than standard 
by half the enlargement of the pinion. This applies to all 
involute gears with generated teeth, no matter whether they 
are hobbed, shaped or planed. When this method is applied 
to herringbone gears, the enlargement or reduction of the 
blank is left entirely out of consideration, and the machine is 
set to cut. the correct spiral angle on the true pitch circle. 
Given a proper degree of accuracy in the cutting and reason- 
able care in setting up, such gears are perfectly interchange- 
able, bear evenly from end to end, and do not jam. There is 
no question of approximation, These methods have been in 
use for several years, and there are thousands of gears in serv- 
ice which bear eloquent testimony that your correspondent’s 
misgivings have no foundation in fact. 

* * * 


It is stated in Power that hydro-electric installations in 
Switzerland have been developed and utilized to such an extent 
that there are some towns in that country where no coal is 
being used. Power, light, and heat are furnished by electricity 
throughout the towns. 


* See also the article entitled ‘Noisy Gearing,’ published in. Ma- 
CHINERY, engineering edition, November, 1911. 
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MOTOR-DRIVE IN THE MACHINE SHOP* 


By GEORGE H. HALL} 


For the shop where electric power is already installed, all 
kinds of machine tools may be purchased completely equipped 
with individual motors. When, however, it is desired to in- 
stitute a change in a shop that has been employing belts and 
shafting, and to substitute electric power, it becomes necessary 
to consider each of the belt-driven tools separately, so as to 
secure as nearly as possible the same results that are obtained 
with the tools built for motor drive. At the same time ex- 
cessive expenditures in the alterations must be avoided. It is — 
the purpose of this article to outline the principles of motor 
application, and to suggest methods by which the belt-driven 
tools may be accommodated to motor drive. 

The first problem to consider is that of the transmission of 
the power. In large plants, covering acres of ground, alter- 
nating current is employed in order to permit the use of high 
voltages with the corresponding saving in the copper used for 
wiring. In plants consisting of but a few buildings, grouped 
fairly close together, the use of direct current possesses ad- 
vantages in variable speed possibilities that far outweigh the 
gain to be secured by the use of the high-voltage alternating 
current. It is, therefore, the general practice at the present 
time to use 230-volt direct current for the operation of plants 
of the nature of machine shops, in which a large part of the 
load will consist of motors driving tools requiring variable 
speed. Where long transmissions make the distribution of 
power by alternating current a necessity, a motor-generator 
may be installed at the point of distribution for the purpose 
of supplying direct current to the variable-speed motors. 
This is often the system employed in the case of railway 
shops which are spread out over a considerable territory and 
contain a large proportion of constant-speed tools. Here the 
transmission current is 440 volts, alternating, and the con- 
stant-speed motors are operated on this current, while the 
motor-generator supplies 230-volt direct current for the opera- 
tion of the variable-speed motors. 


Types of Motors 


In the first place the three types of direct-current motors 
should be thoroughly defined, so that the proper type may 
be selected for the particular tool to which the motor is to be 
applied. These three types are series-wound, shunt-wound, 
and compound-wound motors. 

The series-wound motor is one in which the field winding is 
in series with, or forms a direct continuation of, the arma- 
ture circuit, so that all of the current that passes through 
the armature passes also through the fields. The amount of 
current drawn from the line by a motor depends upon the 
work, or horsepower, which thé motor is developing. It 
therefore follows that in the series motor the strength of 
the fields will depend upon the load which is placed on the 
motor, and as the speed of the motor depends inversely upon 
the field strength, the speed of the series motor will be in- 
versely proportional to the load. Since the speed of a motor 
also depends upon the voltage that is impressed upon the 
armature, the speed of a series motor may be controlled by 
introducing resistance in series with the armature, and this 
is accomplished by means of a controller which is used also 
for starting the motor. The use of the controller enables the 
operator to start the motor slowly under light loads, and also 
prevents too great a flow of current when starting under 
heavy loads. The characteristics of the series motor are 
heavy starting torque and a speed dependent upon the load. 

The shunt-wound motor is one in which the field winding 
is connected across the main lines, or is said to be in shunt 
with the armature circuit. The amount of current passing 
through the fields is inversely proportional to their resistance, 

* The following articles on this and kindred subjects have previously 
been published in Macuinpry: December, 1911, engineering edition, 
“The Selection of Direct-Current Motors for Factory Use’; April, 
1911, engineering edition, “Electric Motor Supports’; November, 1910, 
engineering edition, “‘Wiring on Motor-Driven Machinery”; May, 1910, 
engineering edition, ‘Methods of Applying Motors to Machine Tools” ; 
April, 1909, engineering edition, “Improvements made by Motor-driven 
Tools in a Repair Shop’; February, 1909, engineering edition, ‘The 
Application of Motors to Machine Tools’; June, 1908, engineering edi- 
tion, “‘Reliability of Motor Drives for Machine Tools’; January, 1906, 


“The Simplicity of the Hlectric Drive.” 
+ Address: 508 W. 140th St., New York. 
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and, except in the case of the variable-speed motor which will 
be treated later, remains practically constant under all condi- 
tions of load. This results in a constant-speed motor whose 
output, in horsepower, is dependent upon the current, in am- 
peres, which passes through the armature. The characteristic 
of the shunt-wound motor is approximately constant speed 
under all conditions of load. } 

The compound-wound motor is one having both a shunt 
and a series field winding. The shunt field is connected to the 
main line as in a shunt motor, while the series field is in 
series with the armature and carries all of the current pass- 
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Fig. 1. Comparison of Belt and Motor Drive of Engine Lathe 


ing through it as in the series motor. The field of an average 
compound motor is composed of about eighty per cent of shunt 
winding and twenty per cent of series winding, although this 
proportion may be varied to suit the class of work for which 
the motor is to be used. The speed of a compound motor is 
more nearly constant than that of a series motor, but the 
drop in speed from no load to full load is considerably more 
than in a shunt motor, owing to the action of the series part 
of the winding. The characteristics of the compound motor 
partake of those of both the series and the shunt motors in 
about the same degree as the relative proportion of the two 
windings composing the field. 


Selection of Motors 

To determine the type of motor to be employed for the 
different classes of tools in the machine shop, the character 
of the power requirements of the tools should be carefully 
analyzed. In the case of lathes, boring mills, milling ma- 
chines, etc., in which the work of cutting is continuous, it 
will be seen that the tool is required to run at a speed 
which can be adjusted to the character of the work 
being machined, and when so adjusted, will remain 
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Fig. 2. Plate and Brackets for Supporting Motor 


practically constant. Also, the tool is usually started before 
the work of actual cutting begins, so that no excess of power 
igs needed to start. The foregoing requirements correspond 
to the characteristics of the shunt motor, and for this class 
of work this motor should invariably be used. 

In the case of planers, shapers, slotters, etc., the work is 
intermittent, being far greater at some portions of the stroke 
than at others, and for this class of work the compound 
motor is best suited.. The same type of motor is also used 
for the operation of punches, shears and other tools having 
heavy flywheels, as the motor will slow down at the period 
of greatest load, which is just after the completion of the 


MACHINERY 


781 


stroke. The actual cut is effected through the inertia of the 
flywheel, and the maximum load on the motor is that of 
accelerating the flywheel and bringing it back to normal speed 
after it has carried the tool through the work. 

When operating hoists and cranes, the motor must be started 
under the full weight of the load to be handled and at the 
same time slowly enough to prevent the shock of too sudden 
acceleration. These requirements are best met by the series 
motor with a controller having a heavy starting resistance, 
as it provides high torque at low speeds. This type of motor 
is also used for auxiliary purposes such as raising the cross- 
rails of planers and boring mills, traversing the carriages of 
large lathes, and elevating the tables of horizontal boring 
mills. 

Constant-speed shunt motors are, of course, used for the 
operation of groups of machines that are driven by a common 
countershaft, but for individual drive the constant-speed mo- 
tor is little used, as one of the greatest advantages of indi- 
vidual drive is the ability to vary the speed of the tool to 
suit the requirements of each piece being machined. This 
naturally brings up the question as to where the line should 
be drawn between tools that should be arranged for group 
drive and those which may advantageously be equipped with 
individual motors. No fixed rules can be laid down in answer 
to this question, but, in general, it is customary to group the 
smaller tools, as the initial expense of separate equipments 
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Fig. 3. Motor Equipment of Horizontal. Boring Machine 


for such tools as bench drills, tool grinders, emery wheels, 
and sensitive drills, often equals or exceeds the cost of the 
tools themselves. In the tool-room, also, the value of indi- 
vidual equipment is questionable, as the work on each tool 
is intermittent and there is not the demand for high efficiency 
from the tools that obtains in the case of tools used in the 
manufacturing departments. If the product of a given tool 
is especially valuable, or forms a very important part of the 
shop’s output, the first cost of the drive is of minor considera- 
tion, and an individual equipment which will secure the 
greatest output is warranted. 


Variable-speed Motors 


Variable-speed motors, in the generally accepted use of the 
term, are, strictly speaking, adjustable-speed motors, in that 
the speed may be adjusted by means of-a controller. There 
are two methods in common practice by which this adjustment 
of speed may be accomplished. These are known, respectively, 
as armature regulation and field control. 

The first method consists of introducing resistance in series 
with the armature circuit, thereby reducing the voltage that 
is impressed on the armature. With constant field strength, 
as in a shunt motor, the speed of the motor will be directly 
in proportion to the impressed voltage. If the load on a 
motor remains constant, the speed will be inversely propor- 
tional to the resistance inserted in the circuit, as the torque 
is in proportion to the current in amperes, and the voltage 
equals the amperes divided by the resistance. From the 
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foregoing it will be seen that if the motor load.varies, the 
voltage and, therefore, the motor speed will, with a fixed re- 
sistance, vary with the load. 

Now, consider the output of the motor when armature con- 
trol is employed; the torque, or turning effort, is proportional 
to the amperes drawn by the motor, while the horsepower is a 
function of the product of the volts and the amperes. Thus 
a motor developing a given horsepower draws from the line 
a definite amount of current and produces a torque corre- 
sponding to that horsepower. If, now, we cut the speed in 
half, by halving the impressed voltage, while the torque re- 
mains the same, the product of the volts by the amperes will 
be but one-half, and the motor will be delivering but one-half 
its former horsepower, although it will be drawing just as 
much current as when delivering the full horsepower. Thus 
it will be seen that this method of control is uneconomical 
and gives a speed varying with the load, while the demand 
of most machine tools is for a drive that will give a desired 
speed regardless of the load. In employing the method de- 
scribed it is almost impossible to secure slow motor speeds 
with very light loads. For this reason this method of con- 
trol is but little used in connection with machine tools. 

The second ‘method, that of field control, is most generally 
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Fig. 4. Motor applied to a Radial Drill 


used for motors employed in the operation of machine tools. 
With the voltage impressed on the armature constant, the 
speed of a motor will be inversely proportional to the strength 
of the fields. This field strength is directly proportional to 
the ampere-turns in the field, and as the actual turns of wire 
must remain constant, the ampere-turns may be easily regu- 
lated by inserting resistance in series with the field winding 
and thus decreasing the current in amperes passing through 
the field. The torque of the motor is, in this case, proportional 
to the field strength, and, as the field strength varies inversely 
as the speed increases, the horsepower of the motor will re- 
main practically constant. 

Considering the average class of tools, such as lathes, bor- 
ing mills, etc., we can readily see that the foregoing motor 
characteristics correspond to the requirements. When the 
cutting tool is run at a high speed, the cut taken by the tool 
is light, and when taking heavy cuts, the speed is slow, thus 
calling for a practically constant horsepower throughout the 
working range of the tool. 

As the field current is but a small proportion of the total 
current used by the motor, the total current consumption of 
motors using this type of control is practically in proportion 
to the work being done, so that this is an economical method. 
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The speed, also, being regulated by the field strength, is inde- 
pendent of the load, so that for a given controller position it 
will be practically constant regardless of the power devel- 
oped. As a matter of fact, the shunt motor with constant 
field strength will vary about 5 per cent from no load speed 
to full load speed. 


Application of Motors to Machine Tools 


Considering the application of motors to specific tools, we 
can best divide the problems presented into two classes. The 
first class comprises those tools in which the removal of 
metal is continuous, such as lathes and drilling machines. 
The second class contains those tools in which the removal 
of metal is intermittent, as with planers, shapers and slotters. 

For use with machine tools of the first class, variable-speed 
shunt motors will be employed, and the next point to be con- 
sidered is the speed range for which they must be adapted. 
For a given horsepower the size of the motor will be inversely 
proportional to the minimum speed, and as the use of gearing 
or chain drives places a practical limit on the maximum 
speed, the minimum speed, and consequently the size of the 
motor, will depend upon the speed range. The best idea of 
the actual results that can be obtained with field controlled 


Fig. 5. Motor Equipment of Large Boring Mill 


motors may be secured from a table showing the outputs and 
speed ranges of a standard line of such motors. Although 
different makes vary somewhat in their ratings from those 
given in Table I, this gives a correct average of the various 
lines upon the market. 

With a wide motor speed range, a larger part of the work- 
ing range of the tool is, of course, covered than with a more 
limited range, but as it is impracticable to cover the entire 
working range of such a tool as a lathe or boring mill by a cor- 
responding motor range, it is customary to use one or more 
mechanical speed changes to augment the electrical range. 
The problem is, therefore, to select a motor speed range that 
will give satisfactory results without involving too elaborate. 
mechanical changes. Actual experience has shown that, un- 
der average conditions, a motor speed range of 2% to 1 or 
3 to 1, together with two mechanical speed changes, will cover 
practically any range of speed that is obtainable with a cone- 
pulley drive on any of the ordinary types of machine tools. 

To show just how this works out, we will take an actual 
case of an engine lathe provided with a five-step cone pulley. 
In making applications to old lathes it is desirable to retain 
the back-gearing, while the cone is removed from the spindle 
sleeve and two gears mounted thereon as shown in Fig. 1. 
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The motor is placed above the headstock, on a bracket, and is 
geared to an intermediate shaft running directly below. This 
shaft carries two gears, A and B, either of which may be 
meshed with its corresponding spindle gear H or F. The en- 


TABLE I. TYPICAL LINE OF VARIABLE-SPEED SHUNT MOTOR RATINGS 
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graving shows a comparison of the spindle speeds obtained 
with the original belt-drive and those that may be secured 
by the application of a 8 to 1 motor. Not only is the range of 
spindle speeds increased, but whereas in the belt range of 


Fig. 6. Motor applied to a Vertical Milling Machine 


75 to 580 revolutions we obtained but five distinct speeds, 
with the motor and a twenty-step controller we obtain a range 
of 75 to 675 revolutions with forty different running speeds, 
varying by about 6 per cent. This calculation considers only 
the range of speeds obtained without the back-gearing of the 
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lathe and the range is, of course, repeated at correspondingly 
lower speeds by the introduction of the single or double back- 
gearing with which the lathe is provided. 

Just here it may be well to point out one of the greatest 
advantages of the motor drive. It will be noticed that the 
belt drive, which gave a range of 75 to 580 revolutions, did 
so in five steps varying by at least 60 per cent per step. If 
the lathe is running on, let us say, the fourth step it may 
be found that the cutting speed, owing to the size of the work 
or the condition of the tool, is not as high as could be used 
to best advantage. To jump to the next speed, however, in- 
creases the cutting speed over 60 per cent, which will be too 
much, and the work will consequently be done on the fourth 
step, although this may be 30 or 40 per cent below that at 
which the best economy would obtain. With a motor drive 
giving speed increments of 6 per cent or less, the work can 
at all times be done at practically the best speed, and the 
increase of output that will be thus secured will be readily 
appreciated. 

Another typical case where the advantage of the motor drive 
is clearly shown is in the facing of a large surface such as 
a flange. The ordinary practice is to adjust the speed prop- 
erly for the cut at the largest diameter and then cover the 


Fig. '7. Motor Equipment of Universal Milling Machine 


entire surface at this speed, although, as the tool approaches 
the center, and the cutting diameter becomes smaller, the 
cutting speed will be too low. To be sure, an energetic lathe 
hand can shift his belt from time to time as the work pro- 


_ gresses, but this is practical only after a reduction in speed of 


the 60 per cent made necessary by the large intervals between 
the cone steps. With the motor drive, requiring only the 
slight movement of the controller handle to adjust the speed, 
the operator will continually ‘“‘notch-up” his controller, so | 
that the entire surface will be covered at practically maximum 
speed. 

In making this application to belt-driven lathes, if a con- 
siderable number are alike, it will be found economical to 
make a pattern and cast a bracket that can be attached neatly 
to the headstock. This bracket will be provided with bear- 
ings for carrying the intermediate shaft below the motor, 
As this entails expensive pattern work, it will be cheaper, if 
the number of similar lathes is small, to use wrought-iron 
brackets to support a plate on which the motor can be placed. 
This plate will require a very simple pattern which can be 


readily changed to suit different sizes of motors for various 


tools with which it can be employed. Fig. 2 gives a general 
idea of such a bracket, and indicates the method of support- 
ing it over the headstock of a lathe, 
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The same scheme works out very satisfactorily for applying 
motors to other types of tools, although certain modifications 
may be needed in order to obtain the best results. Fig. 3 
shows a horizontal boring machine which has been equipped 
in a manner similar to that of the lathe. The cone is replaced 
by the two gears C and D, but in this case the pinions A and 
B are fast on the intermediate shaft, while the gears C and D 
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are offered mainly as suggestions, as the construction and 
speeds of each particular tool will call for separate considera- 
tion. 
Horsepower Required 
Having decided upon the desirable speed range and the 
mechanical details of the application, the next problem is the 
selection of a motor of suitable power. Upon this point no posi- 


Fig. 8. Motor Equipment of Engine Lathe 


are free to slide on a feather in the spindle quill, so as to 
be engaged at will with their corresponding pinions. The 
intermediate shaft, in this case, is carried in brackets in front 
of the motor rather than beneath it. Fig. 4 shows how this 


type of drive, with underneath intermediate shaft, may be 
applied to a radial drill, and the same arrangement will be 
found readily applicable to upright drills. 
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Fig. 10. Cycle of Operations of Planer 


The halftone Fig. 5 shows the application of a motor drive 
to a large boring mill. The arrangement is extremely simple, 
consisting of replacing the driving pulley with a chain 
sprocket, and driving from the motor which is set at any con- 
venient nearby point. The two pinions for the gear changes 
are seen in front of the original driving gears of the mill. 

For operating milling machines the most successful appli- 
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Fig. 11. Motor Equipment of a Planer 


cations are made with chain drives. The motor may be placed 
on a floor base attached to the base of the machine, or it may 
be bracketed onto the top of the machine, illustrations of both 
of these arrangements being shown in Bigs Oe ange sone 
latter motor position is preferable, as the chips:from the ma- 
chine necessitate the use of a fully enclosed motor if it is 
placed below the table of the machine. The examples shown 


Fig. 9. Motor applied to an Upright Drill 


tive rules can be followed, as so many factors enter into the 
consideration. For the operation of a lathe for general work 
a 5 horsepower motor might be fully adequate, while for 
driving the same size of lathe for manufacturing purposes, and 
using only high-speed steel at maximum cutting speeds, a 10 
or even a 15 horsepower motor might be needed. For running 
a milling machine, for example, it is obvious that a much 
smaller motor could be employed if the machine were to be 
used only for finishing work, with light cuts, than would be 
needed on the same machine if it were to be used for heavy 


Fig. 12. Motor applied to a Slotter 


roughing work. Any tabulated data, therefore, based on the 
size of the tool, must necessarily give averages only, and 
should be modified by one’s best judgment, based on the actual 
conditions obtaining. ‘ 

A most excellent plan is to determine the power require- 
ments, by actual test, before purchasing the motors. This can 
be done, at a comparatively small expense, by belting a test 
motor to each tool successively, and taking readings with a 
recording ammeter for a day or two while the tool is run- 
ning under actual operating conditions. Remember that all 
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good motors have a 25 per cent overload capacity for periods 
of at least two hours, so that if the day’s run on a certain 
tool shows about 7% horsepower as the average load, with 
oceasional peaks, for short runs, of 8 or 9 horsepower, a 74%4 
horsepower motor will be sufficient. The following tables 
which have been compiled from the recommendations of the 
tool builders and from actual tests, will, with the modifications 


Fig. 13. Motor Equipment of Gear-driven Shaper 


mentioned, serve as fairly accurate guides in the selection 
of proper motors. 


TABLE II, AVERAGE POWER REQUIREMENTS OF ENGINE LATHES 
Character of Work 


Swing, Light, Heavy, 
Inches jgidey Hop 
12 ¥% 1 
16 1% 2 
18 2 2% 
20 2% 3 
24 3 5 
30 3 5 
36 5 M2 
42 7% 10 
50 7% alisy 
60 10 20 
TABLE III. AVERAGE POWER REQUIREMENTS OF BORING MILLS 

Swing, Swing, 

Inches Horsepower Inches Horsepower 
20 Oe 2 72 10 to 12% 
30 34) to, 74 84 12% to 15 
40 Dae LOLLLG 96 Lie tO +20 
50 5 to 7% 120 20 to 25 
60 7144 to 19 


TABLE IV. AVERAGE POWER REQUIREMENTS OF DRILLING MACHINES 


Swing, Inches Upright, H. P. Radial, H. P. 

1 to1% 

24 ab scihoy ales 

36 114 to 2 2 to 3 

42 t 2 to 2% Datos 

48 2 Ome 3 to 4 

54 3 tod 

60 4 to 6 

%2 5 to 6 


As universal milling machines are usually rated by numbers, 
rather than by any dimension, a tabulation of their require- 
ments is somewhat difficult, but for comparison the figures are 
given for the Brown & Sharpe machines, and these will serve 
as a guide for the equipment of machines of other makes. 


TABLE V. AVERAGE POWER REQUIREMENTS OF BROWN & SHARPE 
UNIVERSAL MILLING MACHINES 


Machine No. Horsepower Machine No. Horsepower 
i 1% to 2 3 714 to 10 
11% Ze eGOme is 4 TOR AORLS 
2 5 to 7% 5 


For horizontal milling machines the power requirements 
May be based upon the machine capacity as expressed by the 
width between the housings. 
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TABLE VI. AVERAGE POWER REQUIREMENTS OF HORIZONTAL 
MILLING MACHINES 
Width Width 
between between 
Housings, Housings, 

Inches Horsepower Inches Horsepower 
12 3 to 38% 36 9 to 10 
18 4 to 6 42 121% to 15 
24 ti Stor 745 54 15 to 20 
30 Set Hiern, 


Application of Motors to Planers, Shavers, etc. 


The second class of tools comprises those in which the cut- 
ting stroke alternates with a non-cutting return stroke, as in 
the case of planers, shapers and slotters. Here the successive 
operations of the tool occur in cycles, as shown in Fig. 10. 
The highest points in the cycle are those which occur when 
reversing takes place. As the return stroke is taken at two 
or three times the speed of the cutting stroke, the power 
required to accelerate the bed of the planer or the head of 
the slotter to its return speed usually constitutes the greatest 
power-demand, while a somewhat lower point is reached on 
the reverse to cut. It is not, however, necessary to power 


Fig. 14. Motor Equipment of Belt-driven Shaper 


the tool to meet the extreme peak, as the overload capacity 
of the motor will take care of this demand. Instead, the aver- 
age cutting load represents the desirable nominal rating of 
the motor. 

In this class of work, a constant speed of the motor is not 
of as great importance as with constant cutting tools, but it is, 
rather, desirable that the motor shall be designed to take care 
of the overloads that occur at the reversals, and for this reason 
motors for use with tools of this class should be compound- 
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Fig. 15. Auxiliary Motors on Large Boring Mill 


wound. The result is that, as greater demand is made on the 
motor, the increase of current that passes through the fields 
strengthens them, and thereby increases the torque of the 
motor. This also causes the motor to slow down, so that the 
speed for which the motor should be adjusted is that desired 
when operating under cutting load. On the return, when the 
load is light, the motor will consequently run faster than 
during the cutting stroke. 

The average cutting speed of any of this class of tools will 
be between 25 and 50 feet per minute, so that a 2 to 1 range 
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motor is sufficient for nearly all cases and often a range of 
1% to 1 will be found satisfactory. Compound-wound motors 
are not used for such wide speed ranges as the shunt-wound 
motors, since any considerable weakening of the shunt field so 
changes the relation of the shunt to the series winding as to 
cause the motor to attain the nature of a series motor, which 
is undesirable. 

In some new planers on the market, pneumatic or mag- 
netic clutches are used for reversing, but in equipping old 
tools it will be found more practical to retain the cross-belt 
drive with belt shipper. A diagram of such an application 
is shown in Fig. 11. The motor is mounted on the top of the 
planer housings, and geared to a countershaft which carries 
the driving pulleys. The use of the flywheel on the motor 
shaft is most desirable, as it greatly relieves the motor on the 
peak loads. By mounting it on the motor shaft, instead of on 
the slower running countershaft, the flywheel effect is much in- 
creased. It is also well to provide the driving pulleys with 
extra heavy rims for the additional flywheel effect that they 
will produce. On slotters it will usually be found convenient 
to place the motor on a bracket on the side of the frame, and 
employ a gear drive, while shapers may be either geared or 
chain-driven, or belt-driven by using an idler as shown in 
Fig. 14. 

The remarks regarding the power requirements for con- 
stant-cutting tools apply with equal force to this class of 
machines, . 


TABLE VII. AVERAGE POWER REQUIREMENTS OF PLANERS 
Width between Length of 
Housings, Bed, 
Inches, Feet Horsepower 
20 6 aC OweED, 
30 8 6 to 7% 
42 10 8 to 10 
60 12 LO to 15 
72 16 15 to 20 
84 18 20 to 25 


The figures in Table VII are based on the use of two tool- 
heads and a return speed having a ratio to the cutting speed 
of about 3 to 1. If more than two heads are used, or if the 
planer has a longer bed than that given, the horsepower 
should be somewhat increased. 


TABLE VIII. AVERAGE POWER REQUIREMENTS OF SHAPERS 


(SINGLE HEAD) 


Stroke, Stroke, 

Inches Horsepower Inches Horsepower 
16 Zien COM 24 to 5 
18 3 LO 30 busitow. 142 

TABLE IX. AVERAGE POWER REQUIREMENTS OF SLOTTERS 

Stroke, Stroke, 

Inches Horsepower Inches Horsepower 
10 4 to!’ 5 24 
12 DieOMmEO 30 LO Se toweth 
18 71% 


In addition to the motors employed for operating the tools 
of the above classes, there are a number of uses for auxiliary 
motors as will be noticed in some of the illustrations. In 
Fig. 3 is shown an auxiliary motor used for raising and 
lowering the table of a horizontal boring machine, while 
Figs. 11 and 15 show similar motors employed for elevating 
and lowering the cross-rails of a large planer and boring 
mill, respectively. On large lathes auxiliary motors are often 
used for moving the tailstock along the bed, and they may 
also be arranged for turning the turret heads on heavy turret 
lathes. 

Series motors only are used for these purposes, as they 
are always started under full load, and have their speed regu- 
lated by armature control. No rules can be laid down for 


the te of these auxiliary motors, but the requirements 


are comparatively small, from 2 to 5 horsepower covering all 
of the above cases except for the very largest tools. The 
time of duty is very short. The drives are invariably by 
means of gearing to the operating shaft,.one set of reducing 
gears frequently being needed to reduce the speed of the motor 
sufficiently. These motors should never be belted, for if the 
load should be thrown off, by breaking the belt, they will 
run up to a dangerously high speed, and may be badly dam- 
aged. Another type of auxiliary motor is shown in -Fig. 15, 
where it is used to operate the slotting attachment of a large 
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boring mill. Such a motor should be compound wound and 
the data relative to slotters are applicable for such motors. 


Controllers 

For use with motors on machine tools the drum-type con- 
troller is most satisfactory, as it has sufficient mechanical 
strength to withstand the rough usage to which it is liable 
to be subjected, at the same time being completely enclosed 
so that all current-carrying parts are fully protected from 
dirt and chips and from external injury. Drum controllers 
are built for both armature and field controlled motors as well 
as for combined control. They may be either reversing or 
non-reversing, as desired. When used with motors having 
a 3 to 1 speed range, obtained by field control, they will ordi- 
narily contain about twenty speed steps. In some sizes the 
necessary resistance is mounted on the back of the drum, 
while in others it is supplied as a separate unit which is 
connected to the drum by wiring. 

The controller should be mounted on the tool at any point 
to best suit the convenience of the operator. The various 
applications illustrated by the halftones will serve as sugges- 
tions for suitable locations. In the case of long lathes a 
good arrangement is to mount a handle on the lathe apron, 
and this, by means of gears and shafts can readily be arranged 
to operate the controller when mounted on the end of the 
lathe bed. (See Fig. 8.) i 

The resistance, if separate, should be mounted near the 
controller in order to economize in wiring, but it should be 
so placed as to be exposed to the air and at the same time 
protected from dirt and cuttings from the tool. Do not cover 
up the resistance or place it inside of the tool frame, but 
select some place above the table of the tool, away from the 
path of the chips. In Figs. 8 and 12 the resistances, which 
are in the form of iron boxes with slate tops, are shown in 


excellent positions. 
* * * 


A SPIRAL GHAR CALCULATION 


By GUY H. GARDNER* 


A man in the’ shop was given a pair of new spiral gears 
with orders to ascertain all dimensions necessary to enable 
the shop to duplicate them in the future. He was about to 
find the angle of spiral in the time-honored way of rolling the 
gear on a piece of carbon transfer paper with white paper 
under it, so as to be able to measure the angle of the tooth 
marks with an ordinary protractor and figure what fraction 
of the circumference a tooth advanced in the width of the 
gear face. A neighbor then suggested that an easier method 
would be applicable, as the gear was new and of standard 
pitch. The gear was 8 diametral pitch, 52 teeth, 8.237 inches 
outside diameter; hence the pitch ‘diameter was 7.987 inches. 
The pitch diameter of a spur gear of 52 teeth, 8 diametral 
pitch, is 6.5 inches. This divided by the pitch diameter of the 
spiral gear (6.5 + 7.987 = 0.81388) gives the cosine of the tooth 
angle, which is thus found to be 85 degrees, 32 minutes. The 
mating gear had 106 teeth, and if the previous calculations 
are correct, its tooth angle must be 54 degrees, 28 minutes, 
as the shafts are at right angles. The pitch diameter of the 
large gear then is 106 + (8 X cos 54 deg. 28 min.) = 22.799 
inches, and the outside diameter 0.250 inch more, or 23.049 
inches. By actual measurement, it was found that this out- 
side diameter was 23.044 inches, so that the calculations could 
be assumed to be correct. To make absolutely certain, how- 
ever, the calculations could be checked in accordance with the 
rules on page 5 of MAacuInErRY’s Reference Book No. 20. second 
edition. 

é 3 ot wa 

The Krupp firm in Essen, Germany, has built two new guns 
which are larger than anything hitherto used in marine or 
fortification service. The largest of these is a 15-inch gun. 
The total length of the bore is about 66 feet and the weight of 
the gun proper is about 226,000 pounds, The weight of the 
projectile is 1650 pounds, and the gun requires a charge of 
690 pounds of powder. The muzzle velocity is slightly over 
3100 feet per second, and the energy at the muzzle about 
122,000 foot-tons. Close to the muzzle the projectile is capable 
of penetrating steel plate to a thickness of 4 feet 5 inches. 


* Address: 101 Eustis St., Revere, Mass. 
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NEW PLANT OF THE GISHOLT MACHINE 
CO., MADISON, WIS. 


The new plant of the Gisholt Machine Co., Madison, Wis., 
manufacturers of Gisholt turret lathes, boring mills and tool 
grinders, the construction of which was started last August, 
has just been completed. The layout of the plant is shown 
in Fig. 8, where the various departments are numbered, the 
key to this numbering being given in the illustration. As 
will be seen, the new building is of the regular sawtooth 
roof construction—tile supported on. steel T-iron purlins— 
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brought on small trucks out to the assembling benches, shown 
in the foreground, where the carriages, headstocks, turrets, 
and feed-boxes for the turret lathes are assembled. A notable 
feature of the arrangement shown here, is that the trucking 
does not interfere with the man at the assembling bench. A 
good wide alley-way provides ample room for the trucks to 
pass through. There is also considerable space left in which 
to place the parts to be assembled. All the various parts of the 
turret lathes and boring mills made by this company are as- 
sembled on the unit plan, and are finished and tested before 
being attached to the machine proper. 


Fig. 1. General View of Gisholt Machine Co.’s New Plant in 


Madison, Wis. 
with trusses provided with extension gusset plates, to 
which hangers or other fastenings for holding shaftings, etc., 
can be readily attached. The area of the wire skylight glass 
is equal to about one-third of the floor space, which insures a 
good distribution of a flood of light. The building is con- 


INDEX 
24 TOOL GRINDING 
25 FINISHED PARTS 


44 FOUNDRY HEATING PLANT 
45 10 TON CRANES 


1 COAL BUNKERS 
2 BOSLERS 


3 ENGINES STORE 46 5 TON CRANES 

4 HEATING FAN 26 LATHE ASSEMBLING 47 1 TON HAND CRANES 
5 FIRE PUMP 27 LATHE ERECTING 43 1 TON TRAVELING JIB 
6 PLANERS 28 HEAVY MACH.TOOLS 49 BICYCLE SHED 

7 SHIPPING 29 WASH ROOM & LOCKERS 


8 TURRET LATHES — 30 SHOWERS 

9 JIG AND TOOL STORE 31 BATH ROOM 

10 CUTTING OFF 32 COST OFFICE 

11 AUTO, SCREW M’CH’S 33 TOOL DRAUGHTING 

12 BLACKSMITH 34 TOOL MAKERS 

13 POLISHING 35 GENERAL OFFICE 

14 MILLWRIGHT 36 TUNNEL 

15 MOTOR STORAGE — 37 PATTERN SHOP 

16 SPECIAL TOOL DEP’T 88 CASTING STORAGE 

17 BORING MILL 39 CASTING ELEANING 
EREGTING 40 PATTERN STORAGE 

18 MILLING DEP’T 41 PROPOSED/PATTERN 

19 ENGINE LATHES SHOP AND STORE 

20 DRILLING DEP’T 42 PROPOSED CASTING 


21 GRINDING DEP’T CLEANING 
22 LAUNDRY 43’“FOUNDRY 
23 LAVATORY 
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Fig. 2. View of Small Bay taken at Night, Ten Minutes 
¢ Exposure, 16 Stop 


The manner in which the traveling cranes are arranged, is 
commendable for a plant producing heavy machinery. The 
beds of the turret lathes are machined in Department 28, where 
the large planers are located. When a lathe bed has been 
machined, the small five-ton~-traveling crane which may 
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Fig. 3. Plan showing Location of the Various Departments and Buildings, Gisholt Machine Co., Madison, Wis. 


structed of fireproof material and every provision is made to 
secure the best sanitary and hygienic conditions. 
Storerooms and Crane Service 
The storerooms in which the finished material is held until 
wanted, are shown in the background in Fig. 4. The parts are 


be seen to the left in Fig. 5, operating in the small bay, is 
used to convey the finished bed to the erecting floor. As can 
be seen by referring to this illustration, the tracks on 
which this crane is mounted extend out past the posts, 
and are located low enough so that the crane carriage will 


188 


pass under the ten-ton crane, which travels the entire length 
of the large bay or erecting floor. It is evident that it is a 


simple matter with this arrangement to transfer a bed from 
the small crane to the large one, and in this way avoid a sec- 
The work can be car- 


ond handling or resorting to trucking. 
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located over all crane-ways and 100-watt lamps over the as- 
sembling benches. The heating is of the direct vacuum sys- 


tem, and it has been found to give very satisfactory results. 


The Tool-room 
The tool-room, a view of which is shown in Fig. 6, is located 


Fig. 4. Assembly Floor for Carriages, Headstocks, Turrets and Feed-boxes. 


ried directly from the planer or the machine used in per- 
forming the required operations to the erecting floor with 
comparatively little effort. The gallery, a portion of which is 
shown in the background in Fig. 5, extends around two sides 
of the building. It is 25 feet wide by about 500 feet long, and 


Storeroom in the Background 


beneath the gallery shown to the right in Fig. 5, and is 
equipped with milling machines, boring machines, lathes, 
grinders, etc. In the tool-room all the jigs and fixtures used 
in the manufacture of both the boring machines and turret 
lathes are produced. This department is about 25 feet wide by 


Fig. 5. Main Bay showing the Five- and Ten-ton Cranes 


is used for erecting light machinery, such as tool grinders, 
countershafts, etc. In the gallery are also located the lunch 
room, lecture hall, and emergency hospital, which will be 
referred to again later. The factory is illuminated at night 
by overhead tungsten “Mazda” lamps, 250-watt lamps being 


Fig. 6. A Portion of the Tool-room 


150 feet long, and is screened off from the main portion of the 
erecting floor. 
General Conveniences for the Workmen 
Each man is provided with a separate locker in which to 
keep his hat and coat, and also an individual wash 
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bowl. Two shower baths and a _ bathtub are_ installed 
to be used by the workmen, and every sanitary condition pos- 
sible is provided for. Above the gallery is a lecture hall where 
meetings and entertainments can be held when desired. This 
hall has a seating capacity of about 300, and can be made still 
larger by throwing back the folding doors, some of which are 
shown thrown back in Fig. 7. The seats are in sections of three 
and are of the folding type. The rear portion of this hall is 
used as a lunch room for the workmen. Provision is made for a 
motion-picture machine and tne stage is equipped with scenery. 
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Fig. 7. Lecture Hall looking from the Stage 


In this illustration the extended gusset plates of the roof con- 
struction are clearly shown. 


The First Aid Room 

The first aid room or emergency hospital shown in Fig. 8, is 
12 feet sauare, and is equipped with the following: One ex- 
amining table and stool, one cabinet, one instrument stand. 
one sterilizer,-one waste receptacle, one irrigator and one 
hospital sink, the latter being equipped with foot pedals for 
opening the cold and hot water faucets. The cabinet contains 
a set of surgical instruments and all first aid supplies. A desk, 
not shown, is provided for the convenience of the surgeon in 
making up records of injuries. The room is painted in white 
throughout and is provided with a tile floor. All of the furni- 
ture is of steel construction painted white. 


Offices and Engineering Departments 
As shown in Fig. 3, the office building is located on the 
corner of Washington Ave. and Baldwin St., opposite the new 


Fig. 8. The First Aid Emergency Hospital 


main building, and is connected to the latter by an under- 
ground tunnel. The steam pipes and wiring for the electric 
lights in the office building are conveyed from the power house 
through this tunnel. The office building is of fireproof con- 
struction, with tile flooring, and is trimmed in quartered oak. 
It is 48 by 116 feet, and consists of two stories and a basement. 
In the basement is located a ventilating fan, which 
supplies the various offices with fresh air and forces the foul 
air out. The building is heated by direct and indirect radia- 
tion, the direct radiation being controlled by air-operated valves 
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of the Johnson system. The fresh air being drawn from the 
outside, and the foul air being forced out through a véntilator 
in the roof mechanically, heating and ventilation are inde- 
pendent and separately controlled. On the ventilating fan is 
an automatic humidifier to keep the humidity in the offices 
constantly at a certain point, a very necessary provision for 
comfortable working conditions in offices. 

All lighting in the office building is of the indirect type. 
Fig. 9, which shows a part of the engineering department, 
looking towards the vault and blueprint room, illustrates the 
effectiveness of this system of artificial lighting. This photo- 
graph was taken at night with the room illuminated only by 
the lamps. The negative was given eight minutes exposure, 
using a 32 stop. This system of lighting, as can be seen, elimi- 
nates all shadows and provides uniform distribution of light. 
Each unit is-composed of four 150-watt lamps spaced at four- 
teen-foot centers. It requires seventeen kilowatts to iNuminate 
the entire office building. 

The system used by this company for keeping track of the 
workmen’s time is a little out of the ordinary and worthy of 
note. A register called a “periodograph,’ is used through- 
out the factory to record the time. The system is worked out 
on the quarter hour basis, that is, the minimum time recorded 
is fifteen minutes. The time when the job is started is re- 
corded by the instrument, as is also the time when it is fin- 
ished. The difference between the two numerals stamped on 
the card shows the number of quarter hours the man has been 
on the job. The clocks in these periodographs are regulated 
by a master clock, located in the engineer’s office. The data 
can be taken directly from the cards and added on an ordinary 
adding machine. As this system will be explained more 
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Fig: 9. “A View of the Engineering Department taken at Night, Hight 
Minutes Exposure with a 32 Stop 
fully in another article it will not be necessary to make fur- 
ther mention of it here. 

The plant, the new part of which is briefly described in the 
foregoing, is one of the best in the United States, especially 
designed for manufacturing machine tools. It is an expression 
of the development of a business that has steadily grown in 
strength and prestige since it was founded about twenty-five 
years ago in Madison by Mr. John A. Johnson. Originality in 
design and efficiency in operation have been the characteristics 
of machine tools, known as “Gisholt’”—the name of the boy- 
hood home in Norway of the founder. 


* * * 
FIRST TELEGRAPHIC TRAIN ORDER 


A bronze tablet was set in a monument May 21 at Harriman 
(formerly Turners), N. Y., as a memorial presented by the 
Erie Railroad Co., to commemorate the spot where, in 1851, 
the first telegraphic order was given directing a railroad train 
to move. The order was sent by Mr. Charles Minot, general 
superintendent of the Erie Railroad, a vignette of whose face 
appears at the top of the tablet, enclosed in a wreath. Prior 
to directing train movements by telegraph, the engineers and 
conductors ran their trains by the time-table and “judgment.” 
The telegraph is now being displaced by the telephone and the 
probability is that in the not distant future the train des- 
patcher will be in direct communication with all the trains 
on his division all the time, either by a wireless or sliding 
contact system. 
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WATCH MOVEMENT MANUFACTURE—2 


METHOD, MACHINES AND SPECIAL TOOLS USED BY THE 
SOUTH BEND WATCH CoO. 


By DOUGLAS T. HAMILTON* 


The special tools, gages, etc., used in watch movement manu- 
facture compare favorably, from the standpoint of accuracy, 
with the tools used in any other line of. manufacture. Ac- 
curacy is an absolute necessity in this class of work, if inter- 
changeable manufacture is to be carried on successfully, and 
on a paying basis. In the following article a few of the repre- 
sentative gages and tools used by the South Bend Watch Co., 
South Bend, Ind., will be illustrated and described before the 
making of the various members of the watch movement is 
taken up. 

The Transfer Chuck 

The transfer chuck which is illustrated in Figs. 12 and 14 
has been developed for making watch models and master plates, 
a group of the latter being shown in Fig. 13. .The transfer 
chuck consists mainly of two dovetailed circular plates A and 


MACHINERY 


Fig.12. Transfer Chuck used in making Master Plates and Model Watch 


B,; which can be adjusted at right angles to each other by screws’ 
C and D, the latter being provided with micrometer collars 
reading to 0.001 inch. Readings to 0.0001 inch can be easily 
obtained by means of the auxiliary vernier scale on the end of 
the slide, Fig. 14. These two adjusting circular plates A and 
B move in north, south, east and west directions to correspond 
with the geographical lines used in laying out the various 
holes in the watch plates, thus making it possible to drill any 
hole in its exact position. 

The circular plate F is provided with a circular tongue 
which fits in a corresponding groove in plate A. The cir- 


Fig. 13. A Representative Group of Master Plates 


cumference of plate 7 is marked off in degrees, and the vernier 
scale on plate A makes it possible to set plate F to an angular 


position reading in minutes and fractions thereof. Plate F, 

as shown in Fig. 14, is held to plate A by fillister-head screws 

and elongated washers, which fit in a tee-slot cut in plate A. 

Fastened to the swiveling plate F is a brass disk H to which 

the master plate, or the various parts of the model watch to 
* Associate Editor of. MACHINERY. 
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be made, are clamped. The boring of the holes and the other 
machining operations are completed before the master plate or 
model watch is removed from the brass disk. In Fig. 12, a 
bridged-type model watch is being worked upon, 

It will be evident now, upon referring to Figs. 12 and 14, 
and also to the preceding description, that all dimensions 
north or south, east or west of the center lines can be laid out 
very accurately by means of these adjustable calibrated circu- 
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Fig. 14. Construction of the Transfer Chuck shown in Fig. 12 


lar plates or slides. Also, in addition, any angular dimensions, 
or parts to be machined, can be accomplished by rotating the 
swiveling plate # to any desired angle. 

Arcs of any jength can be milled by simply setting adjustable 
dogs J in a slot in the front face vf the driving pulley J, Fig. 
12. These dogs come in contact with a pin K, which when 
pushed in acts as a stop. When small end mills are being used, 
and when it would be dangerous to pull the pulley J around 
by hand, a worm attached to handwheel LZ is engaged with the 


Fig. 15. Upright and. ‘‘Fine’’ Multiplying Gages used for measuring 
the Various Parts of a Watch during Process of Manufacture 


worm-wheel M. Of course the belt must be thrown off the 
pulley before the head can be rotated by handwheel L. 

The head of this transfer chuck can be indexed by hand to 
the four positions—north, south, east and west—where it is 
held by a latch WN fitting in notches cut in the front flange of 
the driving pulley. Other indexing disks giving a greater num- 
ber of divisions are placed on the rear end of the spindle. A 
disk O, which is graduated in degrees, is located by finger P, 
as shown in Fig. 12. This transfer chuck is never taken from 
the model department, so that it cannot be mutilated in any 
way or its accuracy impaired. 


Master Plates 
All hole distances for the various tools are located by means 
of master plates, a group of which is shown in Fig. 13. These 
plates are all made of the same size—1.6 inches in diameter, 
0.22 inch thick, while the holes are all made 0.100 inch diam- 
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eter, regardless of the size of the hole required to be produced 
in the plate of the watch. The holes in these master plates are 
accurately spaced in the transfer chuck and are lapped to size. 
All of the holes are numbered to correspond with the chart, 
Fig. 6 (see the May number of MAcHINERY), each hole having 
its own particular number regardless of how many plates it 
may be located in. 
Measuring Gages 

Two types of multiplying gages are shown at A and B in 
Fig. 15. These are used for measuring the various parts of a 
watch during the process of manufacture. The gage shown at 
A is called a “fine” gage, and that shown at B is called an ‘“‘up- 
right” gage. The fine gage is used for measuring such parts 
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Fig. 16. Construction of ‘‘Fine’’ Gage shown at A in Fig. 15 


as balance staffs, pinion staffs, and most of the circular work; 
the upright gage is used largely for measuring flat work. 

The construction of the fine gage is shown in Fig. 16, to 
which reference should now be made. This gage is provided 
with a dial having 200 graduations laid off on its face. The 
work to be measured is placed between the jaws A and B, 
these jaws being separated by forcing in the rod C, to which 
jaw B is attached. Held on this rod by a screw, is a rack D 
which meshes with a pinion # having 40 teeth. Pinion /# is 
connected to fan gear F', (the whole number of teeth in which 
should be 225) which meshes with pinion G attached to needle 
J. Jaw B which is held by a screw to rod C has a slot cut in 
its rear end, which fits a flattened stud H, thus preventing the 
jaw from tilting. One complete revolution of needle J around 
the dial gives a corresponding opening between the jaws A 
and B of 0.080 inch, so that the space between each graduation 
on the dial represents a movement of the jaw of 0.0004 inch. 
The working mechanism of the gage is enclosed in a case, 
which is supported on the stand J as shown. 

The working mechanism of the upright gage is illustrated in 
Fig. 17. This gage is furnished with a dial having 100 gradua- 
tions. The measuring spindle A is moved up and down by a 
handle B, which is connected to the spindle by a link OC and a 
collar D. As spindle A is raised, the rack teeth cut in it mesh 
with a pinion H, which transmits motion to gear F, pinion G 
and needle H. Gear J is interposed to eliminate back lash in 
the gearing. The dial, as already mentioned, is divided into 
100 equal spaces and each graduation corresponds to a move- 
ment of the measuring spindle of 0.001 inch. The capacity of 
this gage is % inch. 

The table J is adjustable, and a plate K for holding the 
work to be measured is attached to it by screws. The stud 
on which table J is held, is screwed into a babbitt bushing L, 
the latter being clamped on the stud by the screw M. The 
babbitt was poured in through the screw hole, after the stud 
was put in place. The spindle A works in hardened and lapped 
bushings inserted in the case holding the measuring mech- 
anism. 

Master Thickness Gages 

All measuring gages throughout the factory are kept in re- 
pair and tested from time to time by means of standard thick- 
ness gages. A remarkable illustration showing twenty-seven 
of these thickness gages wrung together is presented in Fig. 18. 
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These gages are made from % inch diameter Sanderson drill 
rod, and vary in thickness from 0.025 up to and including %4 
inch. The gages presented in the illustration were made 
twelve years ago by Mr. William R. Zessinger, foreman of the 
tool-room. For the benefit of those who would be interested 
to know how these gages are made and lapped, the following 
description is given. ; 


Making and Lapping Master Gages 


A piece of 44-inch diameter Sanderson drill rod is held in a 
chuck and is cut off, leaving sufficient material- for facing, 
grinding and lapping. After hardening, the temper is drawn 
slightly—just enough to remove the strains set up in harden- 
ing. Then the block is ground, leaving 0.0002 inch on a side 
to be removed by lapping. The next thing to do is to prepare 
the cast-iron lapping block. This is planed as true as possible, 
using a flat tool for finishing. After the cast-iron block is 
planed, a hardened and ground steel block is used to rub No, 6 
diamond dust into it. 

Before describing the lapping of these gages it might be 
well to describe briefly how the No. 6 diamond dust is 
obtained. Splint and broken pieces of pure water diamonds 
are put in a mortar, and the plunger which is made of hard- 
ened steel is struck repeated blows until the broken diamond 
chips are crushed to powder. The powder is now removed and 
placed in a receptacle partly filled with watch oil. The re- 
ceptacle holding the diamond dust and oil is allowed to stand 
for ten minutes; then the oil is poured off and the sediment 
which is left, is removed and labeled No. 1. The oil with the 
finer dust in it is then allowed to remain in the receptacle 
thirty minutes, after which the sediment is removed and called 
No. 2. The diamond dust still remaining in the oil is now 
allowed to settle from 4 to 6 hours, then the dregs are removed 
and labeled No. 3. This process is again repeated and the oil 
is allowed to stand for 24 hours, the sediment removed being 
called No. 4. The diamond dust that has not sifted through 
the oil is very fine, but it is still there, so that the receptacle 
is put away and left for two weeks. The sediment is then 
removed and labeled No. 5. This is the diamond dust which 
is used for lapping these fine thickness gages. 
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Fig. 17. Construction of Upright Gage shown at B in Fig. 15 


To proceed with the lapping operation; the gages in this case 
have a hole in them and are held in contact. with the lapping 
block by means of a piece of steel pointed like a lathe center, 
and fitting in the hole, but not passing completely through the 
piece. The gage to be lapped is held down firmly on the dia- 
mond charged block, and is given a rotary motion. The pres- 
sure on the gage should not be released before the lapping is 
stopped. After rotating the gage a few times on the block, re- 
move all foreign matter with benzine, and repeat the lapping 
process until the gage is reduced to the desired thickness. 
Here is a point about lapping with diamond dust to be ob- 
served—never apply any more dust after the lap has once been 
charged, but remove the material ground from the work with 
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benzine when the block commences to glaze. When a lapping 
block commences to glaze some toolmakers apply more dust; 
this is wrong. The reason for the glazing, is that the material 
removed fills the pores of the iron and prevents the diamond 
dust getting at the work. 

These gages, if properly lapped, can be wrung together and 
can be held without dropping apart as shown in Fig. 18. To 
wring the gages together, they should be slid back and forth 
on each other, and not brought together with their faces in a 
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shaving wheels, after they have been blanked, and is provided 
with a shaving locator. This consists of a nest a, hinged at b, 
and kept out by a coil spring c. The blank is placed in the 
nest, and the latter forced in by the thumb piece until the set- 
screw touches stop d. In this position, the blank is located 
over the ejector e. 

Now supposing a wheel has just been shaved, the nest is 
pulled back until the front hole is in line with the ejector; 
then the lever f is depressed, which operates the ejector and 


Fig. 18. A Remarkable Illustration showing Twenty-seven Standard 
Thickness Gages wrung together 


parallel. plane, as the dust particles in the air adhere to their 
surfaces and prevent them coming together. It has been 
demonstrated that the reason that these gages adhere is be- 
cause there is an extremely thin oil film on them which acts 
as a binding medium. Of course the more closely the surfaces 
approach true planes, the greater will be the power required 
to separate them. This work is not as difficult as it appears, 
but there is a slight’“knack” in lapping which can only be ac- 
quired by experience. However, even a novice by following 


Fig. 20. Three-spindle Drill Press for Drilling 
Dial Foot Holes in Watch Plates 


Fig. 21. 


the foregoing method will be surprised at the results he will 
achieve. 
Sub-press Dies 


The sub-press type of punch and die is used almost exclu- 
sively in watch movement manufacture, because of the accuracy 
which can be obtained by its use. Three types of sub-press 
dies are shown in Fig. 19 where A is a blanking die, B a shav- 
ing die, and C a burnishing die.. The general construction of 
these sub-press dies has previously been described in Ma- 
CHINERY. The device shown attached to the shaving die at B 
in the illustration, however, is novel and worthy of description. 

The particular sub-press die shown at B Pigs 19, 1s) used for 


Numbering Machine for Watch 
Plates, etc. 


Standard Sub-press Dies of the Blanking, Shaving and 
Burnishing Types 


Fig. 19. 


places the blank in the nest. A blank is now placed in the 
hole g, in the nest, the latter being pushed in to the stop and 
latch h operated. This series of actions puts a blank in posi- 
tion to be shaved, and at the same time locates a blank in the 
“chuck” of the ejector ready for the next operation. This 
eliminates the necessity of the operator putting his fingers near 
the punch, and also allows the press to run continuously. 
The burnishing die shown at C is a type of die which is 
used to a large extent in the manufacture of the steel parts of 
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Fig. 22. Friction Tapping Machine for 
Dial Foot Screw Holes 


a watch movement. The use of this die obviates the necessity 
of polishing, as a nicely finished and accurate surface can be 
obtained with very little trouble. Of course it requires good 
work on the part of the toolmaker who must produce the die 
without scratches or other imperfections. The work is forced 
by the punch entirely through the die, which is made with 
straight and polished sides. . 
Making Watch Plates 

The mechanism of a watch is retained between plates and 
bridges, holes being drilled and jewels inserted to act as bear- 
ings for the shafts on which the various pinions and wheels 
are mounted. In the South Bend watches, all plates and 
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bridges are made from nickel alloy and are blanked out in the 
punch press. The lower plate is then drilled, reamed, faced, 
tapped, and recessed for the various wheels, barrels, etc. The 
bridges are punched, shaved, faced, stoned, drilled, counter- 
bored, recessed and pinned. After all the machine work is 
completed, these parts are nickel-plated. 


Drilling Dial Foot Holes 


The three holes in the lower plate of a watch are used for 
holding the dial by the pins riveted into the latter, and they 
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Fig. 23. Construction of Three-spindle Drilling Machine shown in Fig. 20 


also serve as locating points in all the subsequent turning and 
counterboring operations. It is evident, therefore, that these 
holes must be accurately located, drilled and reamed. 

The three-spindle drilling machine used for this purpose, is 
shown in Figs. 20 and 23. The watch plate, when being drilled, 
is held between two circular plates A and B; the work, how- 
ever, does not come in contact with the plates, but rests on 
small contact points in them, thus making it impossible for 
dirt to get between the plates and prevent the holes in the 
plates from being dead in line. The work is also held down 
tightly by a spring plunger ©. The upper plate B, which is 
held down by coil springs D, carries the drill bushings. The 
lower plate with the work on it is raised to the drills E by 
means of a handle F fastened to a shaft on which a fan gear G 
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Fig. 24. Lathe equipped with Air-chuck for facing Plates 


is retained. This fan gear meshes with a rack in stud HA, on 
which the table is held. The top plate acts as a shedder for 
the drills, and at the same time by means of bushings guides 
the drills. The three drilling spindles are driven from the 
overhead works by grooved pulleys and spur gears. Inter- 
mediate gear J is held on the same shaft as the grooved pulley, 
and meshes with spur gears K and LZ which are fastened to 
the other two drilling spindles. The drills are 0.052 inch in 
diameter. : 

It is of vital importance that the dial foot holes are accu- 
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rately located as to relative position and absolutely uniform 
as to size. This is secured by a subsequent operation per- 
formed in the same machine which does the drilling. This 
operation is done by means of accurately sized reamers. 


Lathe for Facing Watch Plates 

The lower plate after the dial foot holes and some of the 
other smaller holes have been drilled and reamed is faced off 
in the lathe shown in Fig. 24, which is provided with an auto- 
matic air chuck for holding the work. This air chuck is 
operated by a foot treadle which, when pressed, opens a valve, 
admitting air behind the piston connected to the outer sleeve 
of the chuck; this action holds the plate tightly against the 
hardened and ground stationary points in the chuck. The 
chuck is split and is provided with six bearing points so that 
the plate is always made the same thickness. The facing is 
accomplished by a turning tool held on the slide-rest. This 
tool is brought into contact with the work and fed to the de- 
sired depth by handle A, while handle B, having a gear that 
meshes in a rack under the slide, traverses the tool across the 
work. 

Numbering Machine for Watch Plates 


The bridges of a watch are numbered and lettering is 
stamped on the various parts of the watch, such as the number 
of jewels and other information of similar character. The 
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Fig. 25. Construction of the Numbering Machine shown in Fig. 21 


numbering is accomplished in the machine shown in Figs. 21 
and 25. The part to be numbered is held in a form on table A 
by a spring finger, and the head B carrying the letters or 
stamps, is indexed by hand, indexing slots and a latch being 
provided for this purpose. The hammer (, which gives a blow 
to the stamp to sink it into the work, is released by a com- 
pressed air device which is operated by tripping lever D, con- 
nected by a string to a foot-treadle. By a system of valves. 
and air pipe connections, the hammer is returned to its “up” 
position after the blow has been delivered. The spindles # 
carrying the stamps, are forced down by the hammer against 
the tension of open wound springs. These springs are made 
of various tensions, so that the stamps will receive just suffi- 
cient pressure to force them in to the required depth. It is 
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evident that figure “8” will require a considerably greater 
blow than figure “1”. 

The table A is indexed by means of two ratchet dials F and 
G, operated by compressed air, one of which is used for index- 
ing, and the order for locking, or holding the table when the 
stamping is being done. Finger H does the indexing, while 
finger J retains the table in position. Stops on top of the in- 
dexing dial are used as locating points, so that the stamp can 
be started in any desired position. The number of teeth that 
the dial is indexed can be changed to compensate for the diam- 
eter of the circle on which the letters are to be stamped. Of 
course a small circle will require a larger spacing than a large 
circle. The head carrying the letters is provided with ad- 
justable slides which are operated by handles J and K, so that 
the stamping can be done in any desired position on the work. 


Friction Tapping Machine 

The pins which hold the dial to the lower plate, and which 
pass through the dial foot holes, are held in place by screws. 
Clearance holes are drilled in the pins that are fastened to 
the dial, so that the screws instead of being tapped into the 
pins, are threaded into the plate. The tapping size holes are 
drilled in an index drilling fixture. The tapping is accom- 
plished in the machine shown in Fig. 22. The plate A to be 
tapped is held in a small fixture B, recessed to fit it, which is 
pushed up and down by the operator. The depth to which the 
tap extends into the work is governed by stop-screw O, which 
retards the fixture at any desired point in its travel. The tap D 
is not fluted, but is filed three cornered with flat sides and is 
held in a split chuck #, ‘The spindle carrying the tap is pro- 
vided with two cone clutches tapered to an angle of 8 degrees. 
These cones fit in corresponding cones which form integral 
parts of the two pulleys # and G, driven in opposite directions. 

In operation, when the fixture holding the work is pushed 
up, the tap travels in to the correct depth. Stop-screw C then 
comes in contact with the fixture holding the work, and in so 
doing withdraws tie cone from pulley G. Now as the fixture 
is pulled down, th: cone comes in contact with pulley F, run- 
ning in the opposite direction, and backs the tap out of the 
work. The tap is 0.047 inch in diameter and 110 pitch, and 
the fixture works so successfully that no taps are broken, or 
threads stripped in the work. 


* * * 


BORING LATHE PARTS IN RADIAL 
DRILLING MACHINE 
The jigs and tool equipment used in the shops of the Ameri- 


can Tool Works Co., for machining quick-change gear boxes 
and aprons of lathes, are shown in Figs. 1 and 2. These two 
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Fig.1. Jig and Tools for Machining Change-gear Boxes with Radial Drill 


views also illustrate how a radial drill is now used for machin- 
ing these parts, instead of a horizontal boring machine, which 
was the type of tool formerly employed. 
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Fig. 1 shows the jig used for the quick-change gear-boxes 
and also the tool equipment required for this particular job. 
All of the necessary tools are kept in the box seen to the right, 
so that no time is lost while hunting for boring tools or drills. 
The convenience of a radial machine and the rigidity and 
power of a modern design, makes it possible to perform opera- 
tions of this class very efficiently. When a horizontal machine 
was used for this work, 216 hours was required for machining 
thirty-six castings. The same number of parts are now done 
in a 6-foot radial drill (by means of a suitable jig) in 45 
hours, thus effecting a saving of 171 hours for every thirty- 
six parts machined. 

Fig. 2 shows the jig and tool equipment for machining a 
24-inch lathe apron on the radial drill. These aprons were 
formerly bored on a horizontal machine in lots of twelve, each 
lot requiring 72 hours. A similar number of aprons of the 
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Fig. 2. Tool Equipment for Drilling and Boring Lathe Aprons 


same design are now being done on the radial machine (by 
means of a jig), in 24 hours, thus effecting a saving in time 
of 48 hours. All of the tools required for the aprons are also 
kept in a wooden box which is marked with the name of the 
part, the size of the lathe, and the number of the jig, as the 
illustration shows. 

* * * 


SPECIFIC GRAVITY OF SOLIDS SUBMERGED 
TO GRHAT DEPTHS IN WATER 


Some “scientific” contributors to the daily papers have wor- 
ried about the fact that “scientists have failed to agree” as 
to whether the Titanic actually sank to the bottom of the sea, 
the estimated depth at the part of the ocean where she foun- 
dered being some 10,000 feet. They have argued as a reason 
for this uncertainty that the great pressure of the water at 
these immense depths would prevent the vessel from sinking. 
The fallacy of this reasoning is, of course, obvious to anyone 
who has the least idea of the meaning of specific gravity; in 
fact, the deeper the vessel sank the more certain did it become 
that it would sink to the bottom; for while the specific gravity 
of water is practically the same at all depths, increasing only 
one per cent under a pressure of 3000 pounds per square inch, 
that of solid substances immersed in water may be greater 
the deeper they are immersed, on account of the fact that 
these substances can be compressed. In many cases the specific 
gravity is apparently raised because the water, on account of 
its pressure, fills minute cavities between the fibers of various 
substances. Wood offers a-familiar example of this. Some 
woods can absorb water until their specific gravity becomes 
almost as great or even greater than water. Cork offers an- 
other interesting example. Cork is one of the most buoyant 
of substances, but if it is sunk to a depth of 200 feet in water 
it will not rise to the surface, being compressed to such an 
extent by the pressure of the water at this depth that it sinks 
instead of rising. 
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THE BALOPTICON—AN INSTRUMENT FOR 
PROJECTING LARGE OPAQUE OBJECTS 


A new field for optical projection has been opened up by the 
“palopticon,” an instrument by means of which pictures and 
objects can be reflected in their natural colors on a large 
screen. The accompanying illustrations show a large instru- 
ment of this type recently constructed by the Bausch & Lomb 
Optical Co., Rochester, N. Y., the special feature of which is 
that it projects an image of objects much larger than has ever 
before been attempted, and, hence, presents new possibilities 
for this method of showing, before a large audience, illustra- 
tions of objects which otherwise could not be properly ex- 
hibited. 

The original model of the device shown was designed as an 
experiment in response to a request from the National Cash 
Register Co. for an instrument of sufficient size to project an 

entire section of a cash register on the screen. The instru- 
ment made proved entirely satisfactory. The general features 
of its design are indicated in Figs. 1 and 2. The device has 
an opening for objects measuring 20 inches square, having 
any thickness up to 9 inches. In order to cover this wide 
area with sufficient illumination to the very edges, it was neces- 
sary to use two large 90-degree are lamps in the light- 
tight houses at A, as shown in Fig. 2. These lamps are placed 
at a suitable angle so that the object on the table is covered 
with the light. The lamps are also placed near enough to the 
object being projected to avoid the use of condensers, thus 
avoiding the loss due to absorption of light. Two adjustable 
rheostats regulating the electric current are mounted one on 
each side of the base. Good results are obtained with a current 
of 25 amperes to each lamp. 

The next problem to be met after having obtained the maxi- 

mum amount of illumination for the area to be covered was 


Fig. 1. The Balopticon for the Projection of Large Opaque Objects, made 


by Bausch & Lomb Optical Co., Rochester, N. Y 

to utilize this light so as to obtain an effective image. For 
this purpose a high-grade photographic anastigmat lens—a 
Bausch & Lomb-Zeiss Tessar Ic of 193/4-inch focus, 47/16 
inches in diameter—was employed. A mirror B is used above 
the projection lens to direct the image toward the screen, this 
being necessary because the objects to be projected are held 
in a horizontal position on account of their size and weight. 
This mirror also serves the important purpose of reversing 
the view so that objects and printed matter are shown on 
the screen in their. true positions. The mirror is silvered on 
the front surface, thus reducing the amount of light absorp- 
tion practically to a negligible quantity. 

The focusing is accomplished by bringing the object into the 
range of the lens by adjusting the large object table OC ver- 
tically by means of handwheel D. A dark velvet curtain sur- 
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rounds the table and prevents the light from escaping when 
the carrier is lowered. The corners of the curtain are draped 
up in Fig. 1 to show the table. 

The instrument is of unusually large proportions for a pro- 
jection lantern, the base being 54 by 24 inches, and the height 
of the stand to the top of the mirror being approximately 
80 inches. The dark chamber is 23 inches square and is pro- 
vided with a large door and an observation window of smoked 
glass, covered by light-tight doors, so that the object can be 
placed in position without lowering the carrying table. 

An instrument of this kind, in addition to its commercial 
uses, can be used to advantage in projecting large illustrations 
and photographs of any size up to 20 inches square. This 


Sen Ss So 
K<petT 


Os 


ma — 


Machinery 


Fig. 2. General Design of the Balopticon 


instrument, like a moving picture machine, undoubtedly would 
have considerable value in educational work, as small speci- 
mens and pictures could be shown to a large class simultan- 
eously, and on such an enlarged scale as to make explanation 
of details easy and interesting. 


% * * 


Thomas A. Edison is an enthusiast on the value of moving 
pictures as an educational means. He proposes to revolu- 
tionize the present school system by teaching children through 
their eyes in the natural manner rather than by making 
them learn to read, and from reading gain knowledge of the 
world and its ways. He proposes to make 4000 films, costing 
$3,000,000, and requiring years to prepare, which will cover 
the subjects of the greatest importance in a general educa- 
tional scheme. These films will be supplied to public and 
other schools to be used by the teachers as an easy and agree- 
able means of inculecating knowledge at an early age of sciences 
many of which are ordinarily taught only when pupils are 
approaching maturity. Take, for example, a course in physics. 
This can be presented by moving pictures so clearly and ~ 
simply that children five or six years old will comprehend 
principles clearly. The pumping of water, for example, is 
shown, glass pumps having been constructed in which the 
action of water, lifting and closing of the valves, movement 
of the plunger, etc., can be clearly seen. Geography, botany, 
history, discovery, agriculture, industrial pursuits, the army, 
the navy and hundreds of other sciences and activities can be 
graphically, rapidly and. effectively presented to all classes 
at low cost. 

* * * 

The designs of the two new White Star liners, now being 
built at Belfast, are being changed with regard to the arrange- 
ment of the bulkheads. The change provides for lateral bulk- 
heads in addition to the transverse watertight compartments, 
so as to minimize the risk of disaster in case several com- 
partments are torn open, as in the case of the Titanic. 
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DETERMINATION OF MILLING-CUTTER 
SPIRALS FOR RECUTTING 


Frequently a toolmaker is called upon to recut a spiral- 
toothed milling cutter. One of the first things he has to deter- 
mine is the pitch of the spiral. If it is not stamped on the 
cutter this pitch must be calculated by methods such as 
those given in the following, or else guessed at; and guessing 
is very apt to involve several settings of the change-gears. 

In order to understand the methods of calculation given 
herein it is necessary first to have a clear conception of what 
is meant by the pitch of a spiral. Referring to Fig. 1, the 
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Figs. 1 to 4. Different Methods of Obtaining Spirals of Milling 
Cutter Teeth for Recutting 


spiral ABCD has a pitch equal in length to the axial distance 
AD, because this is the distance measured along an element of 
the cylinder from the point where a spiral crosses it, to the 
point where the same spiral crosses it again. Hence when 
cutting the spiral-tooth, the table will be fed forward a dis- 
tance equal to the pitch, while the cutter-blank makes exactly 
one turn about its axis. 

Cutters are seldom or never so long that one tooth makes 
a complete spiral. If such were the case, however, the spiral 
could be measured directly. Usually the cutter will conform 
to either Fig. 2 or 3. 

First Method.—Set the cutter on end on a flat plate as shown 
in Fig. 2. The points A, B, and C represent the corners of 
the cutting edges. Now, set a square ended scale, as shown, so 
that its corner coincides with the cutting corner C. Measure 
the distance CD along the scale to where the next cutting edge 
crosses the edge of the scale. The pitch will be as many times 
this distance CD, as there are teeth in the cutter. 

Second Method.—When the cutter is so short that the first 
method cannot be employed, set the cutter up on a flat plate 
as shown in Fig. 3. Lay the scale up against it so that its 
edge touches the cutting corner H. Now, measure the distances 
EG and FG, the latter being the distance from the lower cut- 
ting corner Ff of the same cutting edge to the base of the 
scale. Find the circumference of the cutter-blank by multiply- 
ing its diameter by 3.1416. Divide this by the distance FG, 
and then multiply this reswWt by the distance HG. This final 
result will be the pitch of the spiral. 

Third Method.—Roll the cutter on a piece of paper or wrap 
a piece of paper about it and rub the paper so as to get an 
impression of the teeth including the same ends of several 
teeth, as shown in Fig. 4. Here the inclined lines H, J and 
K represent the cutting edges. Draw the line LM through the 
ends of the inclined lines. From the end WN of the line 
JN erect NP perpendicular to LM. If it cuts the next 
inclined line OK at some point P, the distance NP multiplied 
by the number of teeth in the cutter, gives the required pitch. 
If, however, the point P lies outside of the line OK it may be 
found by producing OK until it crosses NP. 

An alternative, when the cutter is narrow as shown by SR, 
is to draw from the upper edge and corner F a line RS per- 
pendicular to LM. Measure the distance S7’ from the base 
of this perpendicular to.the lower corner 7’ of the cutting edge 
RT. Then the pitch will be found by multiplying the distance 
RS by the number of times that S7 goes into the circumfer- 


ence of the cutter. Precaution should be taken when rolling 
a narrow cutter to be sure that it tracks straight, so that the 
points N, O, T, etc., will lie on a straight line. 

South Bethlehem, Pa. H. A. S. Howartu 


SAFETY STOP FOR ELECTRIC OR 
PNEUMATIC DRILLS 


The accompanying illustration shows a safety stop for an 
electric or pneumatic drill. The breakage of drills used in 
these devices, especially in the electric drills, is very high. 
There are two main causes for this. In the first place, the 
device cannot be held very steadily, thus causing cramping of 
the drill in the hole. The second cause, and the more im- 
portant of the two, is due to the drill’s “breaking through” too 
suddenly after having passed through the work. This causes 
by far the greatest damage to drills. If the drill is large the 


driving device will come to a dead stop, causing damage to the 
mechanism itself. 

Having the above difficulties in mind, the writer designed a 
stop which is shown applied to an electric drill in the accom- 


PLAN VIEW OF ATTACHMENT 


® 
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panying engraving. At A is shown a stop bracket fastened to 
the frame of the drill; B is the stop proper fitted into A and 
bent so as to come in front of the drill chuck at the end. The 
hole in the end of B is made large enough so that the largest 
drill used can pass through it. The shank of the stop is 
threaded to receive knurled nut C, and spring D is inserted 
between nut C and the lower part of bracket A. The shank of 
stop B is milled flat on one side and the hole in A made to suit 
it, so that the shank of B cannot revolve. When using this 
stop the end or eye through which the drill passes is so ad- 
justed by means of knurled nut C that the length of drill pro- 
jecting outside of stop B is equal to the thickness of the work 
to be drilled. Then when the drill begins to break through, 
the stop will come against the work and a slight extra pressure 
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on the drill will be required to force it through the work, this 
extra pressure compressing the spring D. In this way, all 
danger of breaking through too suddenly and causing injury 
to the drill or tool is avoided. The writer has used this stop 
for over a year and it has given good results. Te: 


A GRINDING OR LATHE DOG WITH A 
CAM GRIP 
The accompanying illustrations show a grinding or lathe 


dog made by the apprentice department of the West Lynn 
works of the General Electric Co. Fig. 1 shows the way in 


Fig. 1. Inserting the Work in the Dog 


which the work is inserted. The lever is pushed back, putting 
under tension a spring which returns the lever as soon 
as it is released. The lever is provided with a cam face which 


Fig. 2. Dog in use driv’ng Work in the Lathe 
comes in contact with the work holding it securely. Fig. 3 
shows more clearly the construction of this dog. 
In Fig. 2 the dog is shown in use holding a piece in the 
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Fig. 3. Construction of Lathe Dog with Cam Grip 
lathe. It has been found that in the lathe, the lever will break 
before the work will slip in the dog. The ¥%4-inch dog will 
take a variation in stock of 1/16 inch, and the 1l-inch dog, a 
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variation of 1/8 inch—this is the capacity of the cam. One 
advantage of this dog is that there are no set-screws or clamps 
to tighten, and it does not mark the shaft as a set-screw or 
clamp does, which is usually tightened more than is necessary. 


West Lynn, Mass. CHARLES K. Tripp 


IMPROVED LATHE TOOLPOST 


The accompanying illustration shows a lathe toolpost which 
the writer believes will prove of interest to the readers of 
MacuHInery. This design of 
toolpost was made long ago, 
but to the writer’s knowledge 
it has never been published in 
the technical press. 

It will be seen in the illus- 
tration that this toolpost has 


decided advantages over the 
ordinary types, in that a 
greater variation in adjust- 


ment is possible. This will be 
appreciated by lathe operators 
who know what aé_ difficult 
thing it is to pack properiy 
under a boring tool, for in- 
stance, in order to bring the 
tool to the center so that there 
may be plenty of clearance 
when boring small holes. 

One of the great advantages 
of this design is that it is 
comparatively easy. to convert 
the toolposts now in use to 
this new type. In this way, 
toolposts with small adjust- 
ments can be changed into 
devices permitting a great 
range of adjustment and pro- 
viding a simple method of set- 
ting the tool to the proper 
height. The only thing necessary is to cut four slots or 
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Type of Toolpost permitting of 
Great Range of Adiustment 


' grooves through the collar B. These grooves should fit the 


wedge A, as indicated. 


Wickatunk, N. J. O. G. Simmons 


TEMPLET FOR DRAWING RISES AND DROPS 
ON B. & 8. SCREW MACHINE CAMS 
The accompanying illustration shows a templet made by 


the writer, both in steel and celluloid, for drawing the rises 
and drops on No. 00 Brown & Sharpe automatic screw machine 
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Templet for Drawing Rises and Drops on Screw Machine Cams 


cams. This device has been found more convenient than the 
templet regularly supplied by the Brown & Sharpe Mfg. Co. 
As will be noted, there is room enough around the two outer 
portions for three forms suitable for laying out the cut-away 
places between the lobes on the lead cam where the turret is 
revolved. The forms on this templet were so designed that 
one side of the templet can be used for the 4%-inch cam 
blanks and the other for the 5-inch cam blanks. 
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The writer finds it convenient to have the radial lines where 
the rises and drops meet the outside circumference of the 
cam, scratched on the templet. For the celluloid templet, the 
14-inch center circle is simply scratched on it, but for the steel 
templet, the hole is machined and made to fit a l-inch plug; 
this plug serves to locate the templet in the proper position 
on the cam blank. J. T. GEORGE 

Providence, R. I. 

[Templets can be used for laying out the rises and drops on 
the cross-slide and lead cams for the No. 00 Brown & Sharpe 
automatic screw machine with satisfaction, as the rise from 
the lowest to the highest point on the circumference of the 
cam is slight. However, the use of templets, constructed on 
this principle—drawing a line tangent to a circle for the drop 
or laying a line off from a circle for the rise—is not advisable 
on cams for the Nos. 0 and 2 machines. The reason for this 
is, especially on the lead cam, that the lobes are not all of 
the same height; consequently, when a rise for example, is 
laid out from a circle, it requires the same amount of cam 
circumference to rise a short distance as it does to rise to the 
full height of the cam. This adds to the time required for 
idle movements aand consequently reduces the production. 
The correct method of laying out the rises and drops for 
Brown & Sharpe automatic screw machine cams was described 
in the August, 1910, number of Macuinery, engineering edi- 
tion, in an article entitled, “Designing Screw Machine Tools 
and Cams.”—Ep1rTor.] 


———— 


A MEASURING DEVICE 


The accompanying illustration shows a measuring device 
which has been used satisfactorily for measuring the thickness 
of mica for a number of years in our factory. For this class 
of work the regular micrometer is too slow, and would also 
show wear in a very short time. Of course, this device can 
be used for measuring paper, cardboard, sheet brass, sheet 
steel, etc. It consists of a cast-iron stand A to which a dial 


120 _ 130 
rn qo a5 | 5 31}? 5 tony 
eVlilili lyfe 


0 
CNET, 


= os 


4 
- _ ~ La 
as oe ey Ce 
3; 
0.250" S20 Tare 
———— 


Machinery 
A Measuring Device for Mica, Sheet Steel, etc. 


B is attached by screws as shown. The graduations on this 
dial are laid off to read to 0.001 of an inch in a space of 1438 
degrees. 

The working mechanism of this device consists of a seg- 
ment gear CO, 20 pitch (50 teeth) which is held on a shaft D, 
and is in mesh with a pinion H# having 15 teeth, and keyed 
on shaft F. The measuring spindle G is operated by a cam H 
having a uniform rise of 0.250 inch in 143 degrees. This cam 
is fastened to the shaft F, and is rotated by means of the 
handle J through the segment gear C and pinion Z£. 

The measuring spindle @ is kept in contact with the cam H 
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by two springs J which bear against a pin driven into the 
spindle. The anvil K is adjustable, and is held when set in 
the desired position by means of a nut as shown. The needle 
or pointer L, which indicates the movement of the spindle @ 
is also pinned to the shaft #. The steel plate M, which is fast- 
ened to the casting A by screws acts as a cover for the mechan- 
ism, and also as a bearing for shafts D and F. The shaft Ff 
has hardened tapered journals and bearings, the rear bearing 
being adjustable in this case to provide for lost motion, this 
being accomplished by means of a lock-nut. The flat steel 
spring N keeps the spindle G as well as the handle JZ in the 
upward position. Joke Ue 


SOME MILLING CUTTER SUGGESTIONS 


Though improved management has greatly perfected man- 
ufacturing methods, set rules for odd jobs can hardly be 
formulated. This is true of jobbing and experimental work, 
some tool- and die-making, and of work in the smaller shops, 

Milling cutters play an important part in shop practice. 
Saws and most other thin cutters frequently fit too tight on 


Figs. 1 to 6. Various Suggestions relating to the Use of Milling Cutters 


the arbors. By rounding the edges of the hole as in Fig. 1, 
much of this trouble will disappear. Another way of making 
a thin cutter work smoothly on the arbor is to use a collar 
of some width on each side of it when sliding the cutter on 
or off, as in Fig. 2, where the collars keep the cutter square 
with the arbor. In slotting, a cutter of the right width is 
not always to be found, nor is it always profitable to reduce 
the width of a wider one for the purpose. Lack of truth in 
arbor and collars will make a cutter leave a slot wider than 
itself, and it can be made to do likewise by inserting slips 
of paper between collars and cutter, on opposite sides, as 
shown at P, Fig. 3. It is not to be understood that this will 
produce an absolutely perfect job, but nine times out of ten 
it will do well enough. 

A cutter used on a special milling machine for a certain 
manufacturing operation is shown in Fig. 4. A dozen were 
purchased for the machine, and in due time were ground to 
the limit. The shop undertook to re-cut them and put them 
back in service. The job was done, and, in hardening, the 
cutters contracted most decidedly. As no internal grinder 
was at hand, nor any lap of that particular size one had to be 
made. A piece of a shaft, 1/16 inch smaller in diameter than 
the hole, was procured, and a slot 2 inches long was milled 
in one end, as shown in Fig. 5, after which a strip of No. 0 
emery cloth was wound about the shaft and the lap brought 
into the slot and held by a wedge; E is the cloth and W the 
wedge. Placed on the centers of the speed lathe, it made a 
cheap lap for the purpose, and was easily and quickly renewed. 

To lap out the cutters, they were slipped on the shaft and 
the lathe started. Then by grasping a stick of soft wood in 
the hands and using it in the same manner as a file, the cut- 
ters were revolved two or three times for every stroke, and 
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with the pressure exerted, the revolving lap within soon 
corrected them to size. Kerosene was used as a lubricant. 
Taking off a gang of cutters to put in a paper washer at 
the far end is expensive and uncertain. Expansion collars 
have done much to remedy this, but there are a few cases 
where an expansion collar cannot be used—between the halves 
of an interlocking cutter, for example. There is a way of 
making the cut larger without dismantling a gang. This way 
is shown in Fig. 6, which represents the halves of an inter- 
locking side milling cutter. The little steel wedge W is driven 
between the parts ©, spreading them the required amount; 7 
is a strip of tin, the soft metal layers increasing the “stay- 
ing-in” properties of the wedge. DonaLtp A. HAMPSON 
Middletown, N. Y. 


A SUGGESTION FOR THE DESIGN OF 
CHAIN BLOCKS 


The writer believes that inventors and designers of chain 
blocks have overlooked an opportunity in not having designed 
a type especially for the use of erectors and small shops or 
power plants not provided with cranes. For such uses, it is 
necessary to frequently shift a chain block from one point 
to another in order to place it over the piece to be lifted. In 
doing this, the principal difficulty lies in getting the block 
down from one place and up in another. Much time is lost, 
because it is the heaviest part of the block which must be 
lifted and placed at the top, while the light part, the hook end, 
stays on the floor. It would seem that it would be possible 
to change this so that the light part, which one man could 
easily carry, would be placed at the top, and the heavy part of 
the block would be at the lower end. The only objection 
seems to be that in handling a load where there would not be 
sufficient head room to hang it far enough below the block, and 
where it extended too far horizontally, one might not be 
able to work the hand chain, but such cases would occur so 
rarely that they would hardly need to be considered. 

It is also frequently a great convenience to be able to use 
a chain block for horizontal pulling, but the chain guides on 
the blocks generally made are not adapted for this purpose. 
It would be easy, however, to shape some hand chain guides 
so that they would take care of that chain, and a lug to peel 
the load chain from the slack side of its sheave would be suffi- 
cient for that chain. 

A new device for chain blocks in such a building as a power 
house is to stretch a wire rope permanently as high under 
the roof trusses as possible and across the building. On this 
wire is put a light trolley with a grooved wheel about 6 inches 
in diameter, and from the bottom of the trolley is hung a 
chain block. The small wheel rolls freely enough so that the 
trolley can be moved on the rope, but not so freely that it will 
run away on a down grade. Some sag, of course, is required 
in the rope; otherwise, it woud be placed under too high a 
stress initially, and there would be nothing left for the hand- 
ling of the load. The installation the writer has in mind is 
in a building 40 by 105 feet, having a height of 22 feet under 
the trusses. Three 34-inch ropes are stretched lengthwise so 
as to have four feet of sag. With them, one man handles any- 
thing in the building weighing less than a ton. Four or five 
men were often required for the same pieces, before the ropes 
were put up. F. D. BuFFUM 

Ellsworth, Pa. 


CHAIN CASES FOR AUTOMOBILE TRUCKS 


The remarks made by Mr. W. F. Schaphorst and C. P. W., 
in the April issue of Macurnery lead me to further defend 
the practice of uncovered chains. I would not dispute that, 
theoretically, cases are an advantage, but there are some things 
which are theoretically correct that are not adopted com- 
mercially, because the advantages gained do not outweigh the 
disadvantages. I believe this to be true of chain cases. 

The recent exhibitions of commercial cars seem to bear out 
this statement. Only a small number of models exhibited were 
equipped with chain cases. The Power Wagon, a Chicago 
automobile periodical, recently published a review of the me- 
chanical features of 381 models. Of this number, only twenty- 


MACHINERY 


799 


three had chain cases and seventy-seven were shaft-driven, 
which means that only about fifteen per cent of chain-driven 
cars are equipped with chain cases. Mr. Chester S. Ricker 
says in the Horseless Age in an article entitled “A Review of 
the Recent Automobile Shows”: ‘On most trucks the chains 
are exposed, but upon several they are enclosed, as on the 
Sampson and on the Lozier.” Mr. A. C. Woodbury, in the same 
journal of January 31, states: ‘A year ago one of the things 
that looked most promising was what seemed to be a general 
movement toward enclosed chains for the rear wheels of the 
larger trucks. The movement seems to have fallen flat, for 
although the Lozier is fitted with a sheet steel case and the 
Sampson has retained it, there is, on the whole, a smaller 
proportion of chain cases than last year.” 

An instance where chain cases would have proved a disad- 
vantage was forcibly called to my attention after my first 
article was written. I was sent out to supervise the replac- 
ing of a rear axile that after years of service had broken on 
the road. The truck was jacked up, the axle replaced, and al! 
the adjustments made on the road. If the truck had been 
provided with chain cases they would have had to be strong 
enough to support a seven-ton load or they would have been 
crushed. 

In regard to the skill of drivers, it may not be out of the way 
to refer to the transcontinental trip made by the Saurer and 
Packard trucks. In this case the drivers were competent to 
negotiate roads of every description, without any appreciable 
injury to their chains. Yet, how many chain cases would have 
been broken on this trip if the trucks had been provided with 
them? I do not think it logical to compare sprocket chains 
and gears. <A small obstruction will prevent a gear from 
turning, whereas, a sprocket will turn even with rather severe 
obstacles in the way. 

I believe that a campaign of advertising the proper methods 
of mounting chains would lead to a more general use of chain 
cases. It is apparent that, at the present time, the campaign 
for chain cases is not being carried on by the chain manu- 
facturers so much as by the salesmen of internal gear drives, 
worm drives, and other enclosed forms of drives, who are 
calling the attention of the public to the theoretical advantage 
of chain cases. 


Brooklyn, N. Y. JoHN F. WINCHESTER 


ESTIMATED COST OF MAKING MECHANI- 
CAL DRAWINGS 


The following method may be used for determining the 
average cost of producing mechanical drawings. Assume that 
A=average number of drawings of a given size produced 
in one year (by one man, 
B=number of square inches per drawing, 
@—=number of working days in the year, 
D=draftsmen’s rate of wage per hour, 


E=working hours per day. 
CDE 


Then the labor cost per square inch of drawing equals 


In the same way the average cost per square inch of tracing 
and checking is determined. The cost of drawing paper and 
tracing cloth per square inch is also calculated. The total 
cost of the completed tracing per square inch equals the sum — 
of the unit drafting, tracing, checking and paper costs. From 
this the average cost of any tracing of a given size can easily 


- be determined. 


In a drafting-room where the work consisted of assembly 
and detail drawings of punches and dies, jigs and fixtures, and 
tools in general, it was found that one draftsman could com- 
plete 262 drawings in 306 eight-hour working days. The 
draftsman’s rate was fifty cents an hour. The size of the 
drawings was 16 by 23 inches. Hence the cost per square 
inch of the drawings was found as follows: 


306 X 8X 0.50 - 
= 0.0127 dollar. 


262 X 16 X 23 


The cost per square inch of the tracing work was found in 
the same way to be $0.0054, and for checking $0.004. The cost 
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per square inch of drawing paper and tracing cloth was found 
to be $0.0005. Hence the total cost per square inch of the 
completed tracing will be: 

0.0127 + 0.0054 + 0.004 + 0.0005 = 0.0226 dollar, 
or the total cost of producing a drawing 16 by 23 inches within 
its borders would be: 16 X 23 X 0.0226 = 8.32 dollars. 

The cost of blueprints can, of course, be easily determined, 
and is quite independent of the cost of drawing, depending 
upon the number of blueprints required from each drawing. 
To all of these costs must be added a certain percentage for 
“overhead expense,” if the absolute cost of the drawing is to 
be determined. 


Cicero, Ill. HK. A. PETERSON 


STRAIGHTENING SHAFTING 


In the March, 1912, number of MAcHINERY, an interesting 
article on straightening shafting, by Mr. J. W. Brandle, was 
published. Having had some fifty years’ experience, the writer 
would like to say a few words on this subject. The accompany- 
ing engraving shows a two-inch rough shaft, 10 feet long, 
which is bent at two places about 2 feet 6 inches from each 
end. There is also a bend in the middle. After having 
“chalked” the shaft, it is found that the chalk marks are 
located as at A, B, and ©. The beginner usually has trouble 
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Indicating Method of Straightening Shafting bent in Three Places 


in straightening a shaft of this kind. He applies pressure at 
the points indicated by the chalk marks, the result being that 
the shaft is bent too much toward the opposite side. 
proper method is to shift the marks a trifle as to a and b as in- 
‘dicated in the engraving, the shifting being perhaps about ten 
degrees. Pressure is then applied first at a@ and then at b. 
This throws the three bends into one direction, so to speak— 
that of the bend at C. Pressure is then applied at this place 
and the shaft will soon be found straight enough to clean up. 
Birmingham, Ala. W. B. OpELL 


METHOD OF DIMENSIONING DRAWINGS 


The Taft-Peirce Mfg. Co., of Woonsocket, R. I., issues the 
following rules for its draftsmen. 


“If a limit can be permitted above and below the dimension, 
specify the limit thus: +, giving the amount of limit tolerated. 
If a limit can be permitted below the dimension only, specify it 
thus: —, giving the amount of limit tolerated. If a limit can 
be permitted above the dimension only, specify it thus: +, 
giving the amount of limit tolerated. 

“Fractions: Unless limits are specified, common fractions 
are capable, in the main, of a wide variation of limitation. 
For the purpose of fixing a standard, however, it shall always 
be understocd that if a fraction is not accompanied by a limit, 
a minimum limit of + 0.010 inch is permissible. 

“Fractions that must be held closer than this must be accom- 
panied by a specified amount of limit.” 


In order to make it unnecessary to give limits in all instances 
on the drawings, it is understood that two-place decimals have 
no limits added in case a tolerance of + 0.005 inch is permis- 
sible. A three- or four-place decimal should be used only when 
absolutely necessary. If the tolerance is not added, a limit of 
+ 0.0015 inch is permissible. Dimensions to be accurate to 
three or four decimal places should be marked “exact.” 


Worcester, Mass. H. P. FAIRFIELD 
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A MULTIPLYING ATTACHMENT FOR AN 
INDICATOR 


In Fig. 1 is shown a multiplying attachment which the writer 
has used with an indicator of the type shown in Fig. 2. The 
principles employed might be interesting to the readers of 
MACHINERY. The device needs very little explanation. It will 


be sufficient to say that the area of the large plunger A, which 
is applied to the work, is ten times the area of the small 
plunger B, which, when the instrument is attached to the indi- 
cator proper, bears against the working anvil of the indicator. 
The cavity between these plungers is filled with heavy oil or 
grease of the best quality. The movements of the plungers 
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Fig. 1. A Multiplying Attachment for the Indicator shown in Fig. 2 


are in inverse proportion to their displacement areas, and, 
therefore, any movement of the large plunger is transmitted 
to the indicator proper, multiplied ten times. 

It was the writer’s practice to true up work such as buttons, 
etc., as accurately as possible with the indicator minus the 
attachment, which would be within 0.001 inch. Then by attach- 
ing the multiplier this error would read on the dial of the 
indicator as 0.01 inch. Thus when this error was again cor- 
rected to read 0.001 or 0.002 inch, the writer knew the work 
to be accurate within 0.0001 or 0.0002 inch. Needless to say 
such accuracy can only be obtained with the use of a machine 
having very true bearings, and set on a very solid foundation. 

The writer cannot forebear mentioning that he has had con- 
siderable amusement owing to the fact that he did not at once 
disclose the secret of the innermost mechanism of the device. 
The unique and learned explanations of the complicated mech- 
anism it was supposed to contain, and the compliments to a 
mechanic capable of arranging so much mechanism of a com- 
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Fig. 2. Indicator to which the Device in Fig. 1 was attached 


plicated, delicate nature in so small a space, were very enter- 
taining indeed. 

In making one of these attachments, considerable care should 
be taken to have the plungers fit properly. If they are too 
loose, the oil leaks out and destroys the accuracy, and if too 
tight, they will not work properly. T. Covey 


LEAD HAMMERS FOR SHOP USE 


' The lead hammer is an indispensable tool in the modern 
machine shop. Before the advent of finely finished jigs and 
fixtures, when the tools for interchangeable manufacturing 
consisted of some old straps and boiler plate taken from the 
scrap heap, the machinist generally pounded the work on and 
pounded it off again. This process became a habit, and even 
yet, we frequently see some drill press hand raising the lid 
of a nice jig with a machinist’s hammer. Some shops still 
build jigs without any regard to looks or finish, but the 
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majority of them recognize the fact that a nice looking tool 
will be more carefully handled and last longer than one that 
is not given a good finish. 

Fig. 1 shows the detail of a lead hammer we make for our 
own use, which has saved our jigs from being all battered 
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Fig. 1. Details and Proportions of Lead Hammers 


up, besides giving the men something to hammer with when 
a steel hammer would not do. The handle is made of %4-inch 
steel tubing, flattened at the end as shown at A to keep the 
mallet part from slipping off. The mallet part is made of 60 
parts lead, 30 parts tin and 10 parts antimony. This makes 
a good general-purpcse hammer, but should a softer one be 
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Fig. 2. The Molds for Casting the Mallet Part of the Hammers—Some 
Z Mallets fitted with Handles : 


required, add a little more lead. The molds for producing 

the mallet part of the hammer are illustrated in Fig. 2, where 

some completed hammers are also shown. G. W. LINN 
Indianapolis, Ind. 


STOPS FOR DRILLING MACHINE SPINDLES 
AND HEADS 

It seems strange that none of the new drilling machines 

possesses a drilling stop. I have noticed in a large machine 

shop from 10 to 20 drilling machines in daily use and not one 
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Adjustable Stops for Drilling Machine Spindles and Heads 


of them has even a respectable stop. The accompanying illus- 
tration shows stops for the spindle and also for the head. At 
A is shown a stop which can be applied to the spindle of a 
sensitive drill, while at B is a stop for a movable head, located 
on the column. An enlarged view of the stop at B is shown 
at C. To gage a hole for depth, set the point of the set-screw 
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to a sizing block when the point of the drill is in the same 
plane as the top face of the work. 


Brighton, Mass. F. Ratrek 


MARKING-OFF GAGE FOR KEYWAYS 


. The accompanying illustration shows a handy gage for 
marking off keyways in hubs of pulleys, gears, etc., and at 
the ends of shafts. The illustration shows the gage applied 
to both a hub and a shaft. 

The jaw A which moves along the bar B is set to the re- 
quired width of keyway by means of the graduated scale on 
the bar, and locked by tightening the screw © on the gib 
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A Marking-off Gage for Keyways in Hubs and Shafts 


Machinery 


D. The gage is then applied to the hub or shaft as shown, 
the hardened pins # being held against the sides of the hole, 
or shaft, while the keyway is being marked off. The gage 
has a capacity for shafts up to 6 inches in diameter. 

Jee Mie ce 


MAKING PISTON RINGS—A CRITICISM 


The writer takes exception to some of the methods described 
in the article: “Making Piston Rings” in the April, 1912, num- 
ber of MACHINERY. It is stated that the rings are turned eccen- 
tric, and then a parting or cut-off tool is used and the first ring 
is cut off within 1/64 inch. This must mean that 1/64 inch 
thickness of metal is left at the thin side, but how much stock 
would then be left at the other side? Again, does it produce 
good results to use a cut-off which generally chatters and take 
a finishing cut at the same time? Do not the rings give trouble 


. by breaking off before they are cut way through? 


Some firms scrap their rings if they are 0.0015 inch out of 
parallel. Do the rings made by the method described come as 
close as that? The writer does not like the milling practice 
mentioned. It is said that clamps are not required because of 
the snug fit. In that case it seems that it would be difficult to 
put them on quickly. It is also mentioned that they can be 
held with the fingers, but that seems to bea rather dangerous 
practice. The question of safety is being agitated at the present 
time so much that one can not indorse any practice that tends 
to lead away from the safest possible methods. 


Milwaukee, Wis. W. BUTZLAFF 


STATING PROPORTIONS 


In a contemporary I see recommended a mixture of “55 parts 
tin, 45 parts zinc and 1 ounce of bismuth.” Does the author 
mean 55 ounces of tin, or 55 pounds? 

Very often we see mixtures or alloys 
which every figure given is a factor of 5 or some other prime 
number. Why say “25 to 35” when ’5 to 7” is more simple? 
Everyone speaks of an “8 to 1 gun-metal”’; that is much 
more readily kept in the head than “16 to 2” or “40 to 5.” 
Why not in all other cases use the most simple factors? 

Dresden, Germany. RoBpert GRIMSHAW 


recommended, in 
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HOW AND WHY 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
be published with the answer. 


MIXING BEESWAX WITH ALUMINUM SOLDER 


Cc. BE. L—A formula for aluminum solder was published in 
the January, 1912, number which I have tried with very un- 
satisfactory results. In attempting to mix the beeswax with 
molten tin and zine I came near causing a bad fire. The 
beeswax was apparently entirely consumed, and just what 
benefit it is to the mixture, I cannot understand. 


A.—The contributor of the receipt assures us that the 
formula is quite correct, being exactly as given to him by the 
originator, and as such has been used for a number of years. 
Care must, of course, be taken to prevent the beeswax from 
taking fire by keeping the heat of the mixture as low as pos- 
sible, consistent with its remaining in the molten state. Should 
the heat become too great, the ladle can be lifted from the 
fire, and in fact it is advisable to remove it from the fire when 
adding the beeswax, which should be inserted in small pieces, 
one at a time. If, however, the mixture does take fire it is 
an easy matter to put a cover over the pot and smother out 
the flame. It might be thought that the pine stick mentioned 
would catch on fire, but if the metal is kept at the proper 
heat, neither the stick nor the wax will be fired. The orig- 
inator of the formula particularly recommended the use of the 
pine stick. 

FROSTED OR CORRUGATED GLASS FOR 
FACTORIES 

EH. H. B.—I am a constant and appreciative reader of Ma- 

CHINERY and admire the way it handles mechanical topics. I 


would be glad to see a discussion of the merits of frosted glass 
in the windows of factories employing skilled labor. 


A.—The advisability of the use of frosted glass in the win- 
dows of factories employing skilled labor is a question of gen- 
eral interest. We are not in favor of frosted or corrugated 
glass for small floors. The effect is depressing, having a ten- 
dency, we believe, to cause eye strain. In large factories, how- 
ever, the conditions are different. The dimensions of floors 
are great enough to allow the workers to change the focus of 
their eyes by looking at distant objects and the mental stimu- 
lus of the outside world is not required so much in the large 
shops, as there is a variety of action within to be seen. Cor- 
rugated or frosted glass can be used advantageously with clear 
glass in small shops, placing the corrugated glass on the sunny 
sides and the clear glass on the shady sides. The light from 
the sunny side is diffused by the glass and that coming from 
the shady side is diffused by reflection. To obtain a large 
flood of diffused light should be the object of the plant de- 
signer. The use of frosted glass to prevent men from looking 
out, does not appeal to us. If the shop conditions are right 
little time should be wasted by men staring out of the win- 
dows. Discussion is invited. 


SEASONING CAST IRON FOR MACHINES 


R. L. S.—Is there any practicable method or process for 
“seasoning” cast iron which does not require taking roughing 
cuts and then allowing the castings to stand for several weeks 
or months to prevent warping after finishing? Our system is 
to bore or plane castings in the rough and let them stand for 
some time to take whatever shape they will. They are then 
put back on the machines and finished. This method is costly, 
and during the busy season is too slow, and besides it is not 
entirely satisfactory as we often find that the parts change 
shape after finishing even though seasoned several weeks. 


A.—The change of shape of castings after machining is due 
to readjustment of internal stresses thrown out of balance by 
the removal of the surfaces. These forces set up by irregular 
cooling of the metal in the foundry may. be partially eliminated 
by reheating. Tumbling, rapping and repeated dippings in 
hot water have an accelerating tendency, but so far as we 
know the cheapest and most effective method is that commonly 
pursued by the machine tool builders, i. e., taking roughing 
cuts off the parts to be finished and then letting the castings 
stand for several weeks or months to season. Then little 
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change takes place, as the internal stresses have been largely 
neutralized by the effect of alternate heating and cooling due 
to variations in temperature. Any suggestions from readers 
as to ways and means of cheaply accelerating the seasoning 
process will be appreciated. 


CONDUCTIVITY OF WROUGHT-IRON PIPE 


F. C. P.—In connection with the design of a cooling appa- 
ratus for oil, in which the oil is cooled from a temperature of 
100 degrees F. to 60 degrees F. by circulating through a coil 
placed in a water bath, it is required to find the approximate 
number of British thermal units (B. T. U.) that will pass 
through the walls of a 14-inch iron pipe, per hour, per square 
inch of radiating surface, for each degree difference of tem- 
perature of the liquid inside and outside of the pipe. 

A.—The coefficient of conductivity of iron, that is, the quan- 
tity of heat in therms (252 therms =— 1 B. T. U.) that will 
pass through one square centimeter of surface, one centimeter 
thick, in one second, per each centigrade degree difference in 
temperature, is (for temperatures here dealt with) on an aver: 
age 0.165. Transforming this to English units, the quantity of 
heat in B. T. U. that will pass through one square inch of sur- 
face, one inch thick, in one second, for each degree F. differ- 
ence in temperature is 

0.165 xX 2.54 x 2.54 x 5 


= 0.00092 B.T.U. 


252 X 2.54: 9 

As 14-inch wrought-iron pipe has a thickness of 0.140 inch, 

the quantity of heat that will pass through its walls per square 

inch of surface per hour for each degree F, difference in tem- 
perature equals: 

0.00092 X 60 X 60 


== 2o.0,0.0c. 
0.14 


LOCATION OF VALVES IN PIPES 


R. J.—Should valves be placed with the pressure on top or 
underneath the valve in main steam lines or in boiler feed 
pipes? What practice is followed in the United States Navy? 
The writer was somewhat surprised upon consulting two engi- 
neers engaged in power plant construction to hear directly 
conflicting opinions on the positioning of valves in these pipes. 


A.—The engineer-in-chief of the Bureau of Steam Engineer- 
ing, Navy Department, states that the requirements of the 
machinery specifications on locating valves in main steam 
and boiler feed pipes with reference to whether the pressure 
is above or below the valve are as follows: ‘All high-pres- 
sure steam valves over six inches diameter, except boiler stop 
valve, will have flat faced seats, with the pressure on the back 
of the valves, and will be so designed that the stuffing-box 
may be packed while under pressure. High-pressure steam 
valves six inches diameter, and below are installed to close 
against the pressure, in order that the valve stem may be 
packed when the valve is closed. In the feed system there 
These 
two valves are in the same casing, the stop valve being be- 
tween the check valve and the boiler, opening against the 
boiler pressure and so fitted that the stuffing-box may be 
packed when pressure is on the boiler. The remaining valves 
in the feed system are gate valves, except the suction and 
discharge valves at pumps, which are stop valves, except 
where the connections are such that water may run to the 
bilge in case valves are left open, under which conditions stop 
lift check valves, so arranged that they may be kept off their 
seats when desired, are fitted.” 


METAL PAINT TO WITHSTAND ALCOHOL 


Replying to the question by S. J. B., in the April number 
of Macuinery, for a paint for brass vessels which will success- 
fully withstand the action of diluted alcohol, the writer wishes 
to say that years ago, during his apprenticeship as a nautical 
instrument maker, a paint made of white zinc and pure tur- 
péntine was used, two coats of which was applied. White japan 
was also used, the objects afterward being baked in an oven. 
This, however, was more expensive. .The instruments so 
painted were liquid ship compasses, and the liquid consisted of 
rectified spirits of wine reduced 50 per cent with distilled 
water. 


Denver, Colo. ROBERT NEILL 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


THE MELLING-NORTHRUP DIE-SINKING 
MACHINE* 


The superiority of drop forging over casting for certain 
classes of work is well known, but the cost of making dies 
of intricate shape has impeded the progress of this art to 
a considerable extent. It has been necessary in connection 
with a great deal of die work, to rough out certain impres- 
sions with a chisel by hand, and then scrape and “type” the 
impression to a finish. When the impression is deep and 
narrow, this work of chipping, scraping and typing will be 
found to be slow and difficult. Many devices and attach- 
ments for both the milling machine and the ordinary die-sink- 
ing machine, have been devised to eliminate chipping and the 
dificult hand work. Some of these attachments are very 


Fig. 1. 


Die-sinking Machine manufactured by Melling-Northrup Co. 


ingenious and have been of inestimable value to the die- 
sinker. When not more than two types have to be 
sunk in a die, it is the usual practice for the die-sinker to 
use a chisel and type, because the work can be accomplished 
much cheaper and quicker in this manner, as it takes con- 
siderable time to set up a cherrying attachment. Having 
worked as a die-sinker for about ten years and experienced the 
need of an improved device for this work, Mr. Herman Mell- 
ing of Melling-Northrup Co., Jackson, Mich., set about 
to design a machine which would meet all the existing require- 
ments of drop-forge die-sinking. After considerable experi- 
menting with different attachments and devices for this work, 
he conceived the idea of building a machine which would be 
suitable both for routing and cherrying. 

The machine. which is shown in Figs. 1 and 2, does away 
with the necessity of typing most dies, so that the impres- 


*For information previously published in MACHINERY on drop- 


forge die-sinking, see ‘‘Drop-Forge Die-Sinking,’ July, August and 
September, 1911, and articles there referred to; ‘Making Duplicate 
Drop Forging Dies’ and ‘‘Compound Trimming Die,’ July, 1911, en- 
gineering edition; ‘Tempering Drop Forging Dies,’ January, 1908, 
engineering edition. See also MACHINERY’S Reference Series, No. 45. 


sion can be completed without resorting to any chipping or 
typing. The machine is of the column-and-knee construction, 
and the aim has been to make it heavy and rigid enough to 
eliminate chatter. The knee has a vertical adjustment on 
the column, which is effected by hand-wheel A. The table is 
long and wide, and is traversed by hand-wheel B. Lateral 
adjustment of the table on the knee is obtained by hand-wheel 
C. All movements of the saddle and table are effected by 
hand, no automatic feeds being employed to confuse the work- 
man and make the machine more difficult to operate. These 
hand-wheels are all in convenient reach of the operator, and 
the table, saddle and knee are equipped with lock levers. 

This machine is so arranged that it can be used for cherry- 
ing out an impression in a die, and also as a vertical milling 
or routing attachment, and both devices can be brought into 
operation without resetting the work. The vertical milling 
head D carrying the routing cutter H, is hinged at F, and is 
held to the column, when in the working position, by two 
bolts G. This vertical milling head can be swung out of the 
way by simply removing the bolts G, when it is necessary to 
use the cherrying cutter. The vertical milling spindle is 
driven from the cone pulley H through miter gears J, and it 
runs in solid, taper, phosphor-bronze bearings. The thrust, 
instead of being taken on the lower journal, is transferred to 
the upper journal, in order to equalize the friction on both 
bearings and, consequently, prevent them from heating exces- 
sively under heavy cutting action. The spindle can be locked 
by a spring-actuated wrench, which fits over a flattened por- 
tion of the spindle, when it is desired to hold the latter 
rigidly to remove the routing cutter. 


Construction and Operation of the Cherrying Head 


We now come to the most interesting part of this machine, 
namely, the cherrying device. This consists essentially of a 
segment head K, which carries a cherrying cutter L having 
teeth on half of its periphery and sides, the latter being. 
beveled at an angle of 7 degrees, which takes care of the 
draft necessary in the dies. The axis of the die-sinking cut- 
ter L, is located in line with the axis of the segment head K, 
the latter being oscillated by a rack M which, in turn, is 
operated by a lever N and crank arm O (see also Fig. 3). This 
arm is free to slide in a bronze box P, which is fastened to 
the cam-wheel Q. The cam-wheel Q is rotated by a pulley Rk 
(Fig. 3), which, when it is desired to use the cherrying 
attachment, is pinned to a collar fastened on the main driving 
shaft by a spring-plunger §. The belt runs over idler pulleys 
T and onto a lower pulley U which drives the cam-shaft and. 
cam-wheel. 

The cherrying cutter L cuts into the impression when the 
rack M (see Fig. 5) is on the return stroke. Owing to the 
eccentric location of bronze box P on cam-wheel Q, a quick— 
return movement for the cutter is obtained, the cutting being” 
done on the slow movement of the eccentric, or, in other 
words, when box P is at the bottom and farthest from the 
rockshaft V, Fig. 3. As shown in Fig. 1, the cherrying head - 
slides in another slide which, in turn, is mounted on the face 
of the column and can be moved in a lateral direction. Con- 
nected with the cherrying head by a toggle joint, is a link Y 
(Fig. 4), which, in turn, is fastened to a bellcrank A,, shaft B, 
and cam-lever 0, Located on the lower end of cam lever (,, 
is a roll which runs in a groove cut in cam-wheel Q. This 
cam transmits an oscillating movement to the cam lever, which 
operates the toggle, thus raising and lowering the cherrying 
head. This action, as can be seen, will remove the cherry- 
ing cutter from the impression on the back stroke, owing 
to the relative positions of the eccentric crank P and the oper- 
ating portion of the groove in the cam-wheel. 

When the cherrying cutter is to be sunk down into the 
die to produce an impression the exact duplicate of its own 
shape, it is not necessary that it be relieved on the sides, 
but when it is necessary to make an impression much longer 
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than the width of the cherrying cutter, the cutter on being 
returned for the next stroke must be relieved or else it would 
be dulled very quickly and would not produce a good finish. 
This relief is accomplished in a very interesting manner. As 
can be seen in Fig. 4, bell-crank A, is formed into a yoke in 
Sliding on this stud and also on 


which a stud D is held. 


Fig. 2. Front and Side Elevations of the Melling-Northrup Die-sinking Machine 


a second stud #,, held in lugs cast integral with the slide in 
which the cherrying head is mounted, is a yoke Ff. This 
yoke is provided with a lug in which a spring plunger is held, 
the latter fitting in a series of drilled holes in the cherrying 
head slide. Now by changing the position of this yoke relative 
to the center of the cam-shaft B,, the desired movement of the 


Fig. 3. Rear View showing Drive for Cam-wheel and Compressed 
Air Pump 


cherrying head slide can be obtained. When the plunger is 
in direct line with the center of the shaft B, no movement at 
all will be transmitted to the slide, and when the plunger 
is shifted to a position above or below the center, a corre- 
sponding movement is given to the slide, so that the cutter 
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is relieved to allow it to return free and without roughing 
up the work. 

The action transmitted to the cherrying head by means of 
this toggle-joint motion and sliding yoke, is clearly indicated 
in Figs. 6 and 7. In Fig. 6 the toggle joint is shown in the 
position it occupies after being operated by cam Q; hence the 

— cutter L has been raised and relieved 
from the bottom of the impression. 
The spring plunger G,, as can be 
seen, is located above the center of 
the cam-shaft, and, consequently, has 
relieved or drawn the cutter away 
from that portion of the die in which 
it was working. In Fig. 7 the toggle 
joint is shown straightened out, in 
which position the cutter would be 
at work. Of course, while the toggle 
joint is straight, no side relieving 
movement is given to the cherrying 
cutter L. 

A little device that will be appre- 
ciated by most die-sinkers is a small 
air pump which is operated from the 
cone-pulley driving shaft by an ec- 
centric, as shown in Fig. 3. The 
compressed air is carried to the front 
of the machine through flexible tub- 
ing. This tube passes through holes 
drilled in the frame of the machine 
and is-held, when not in use, in a 
‘spring socket H, as shown in Fig. 4. 
With this simple little device, it is 
possible for the die-sinker to always 
keep his work free from chips and dirt. 


Machinery 


The Cherrying Cutters ese 
In Fig. 8 is shown a representative group of die-sinking and 
routing cutters. The routing cutters A, as is the usual prac- 
tice, are made with but-two: cutting edges. They are relieved 
on the sides, ground on the ends, and are somewhat similar 


Fig.4. Front View showing Relieving Mechanism for the 
Die-sinking Cutter 


in shape to twist drills. Of course, this type of cutter would 
only be used for roughing purposes. When any special shape 
is to be reproduced, a cutter would be made to that shape. 
The cherrying cutter shown at B has six teeth and cutting 
edges on the sides that extend to the center or axis. The. 
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teeth, as has been previously mentioned, are backed off on 
the periphery and sides, and are also tapered on each side to 
an angle of 7 degrees, this being the angle of draft usually 
allowed in drop-forge dies. 

It has been found from actual experience that, irrespective 
of the diameter, six teeth will give the best satisfaction. These 
cutters are made from drop forgings, and are milled on a 
special fixture, which is an exact duplicate, as far as the 
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Fig. 6 


Fig. 5. Section of Cherrying Head showing how it is operated. Fig. 6. 


The Cutter in the Relieved Position. Fig. 7. The Cutter at Work 


radius is concerned, of the segment head in the cherrying 
attachment. Owing to the construction of this die-sinking 
tool, and the attachment in which it is used, it is possible to 
cut in to the center and completely mill an impression with- 
out doing any chipping or typing. Cutters have been made 
ranging in diameter from % inch to 3 inches. 


Work Done by Melling-Northrup Die-sinking Machine 
In Fig. 9 is shown a die block which has been used for 
testing the machine. The rapidity with which the majority. 
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Fig. 8. A Representative Group of Routing and Cherrying Cutters 


of these impressions have been sunk is marvelous, consider- 
ing the time that it takes a man to do this work by hand. The 
impression A is 1144 inch in diameter and %4 inch deep, and 
the width of the impression is 5/16 inch. This impression 
was snk in 7% minutes, without previous roughing opera- 
tions. The smaller hole B, which is 1 inch in diameter, was 
formed in 3 minutes. This test block is made of the regular 
crucible steel used for drop-forge dies and contains from 0.40 
to 0.50 carbon. 

The small block shown to the right, has an impression C 
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sunk in it which is 3 inches in diameter, and the width of 
the narrowest part is only 5/16 inch. This impression was 
made in 45 minutes, which includes roughing with the routing 
attachment. A die-sinker would certainly have difficulty in pro- 
ducing a similar impression with a chisel or by any other means, 
on account of the great depth and small space in which he 
would have to work. If this hole had been sunk with an ordi- 
nary cherrying cutter, it would still be necessary to do a little 
hand work, as the ordinary cherrying cutter does not cut 
clear to the center, and, consequently, does not finish the 
impression. On holes much larger than 1% inch in diameter, 


Fig. 9. A Drop-forge Die-block used in Testing the Capacity of the 
Machine for Sinking Holes quickly 


it is always best to rough out the impression with the rout- 
ing cutter, as this will relieve the cherrying cutter of consid- 
erable hard work. 

The first machine built by the Melling-Northrup Co. was sold 
to the Baker Drop-Forge Co., Jackson, Mich. Other machines 
with some changes are now in process of manufacture. 


BARNES EXTENSION-BED GAP-LATHE 


The Barnes Drill Co., 814 Chestnut St., Rockford, Ill., is now 
building a 14-24-inch gap-lathe which embodies a number of 
improved features. The feed changes are effected by quick 
change gear boxes giving six variations ranging from 0.007 
to 0.049 inch. The bed is of a broad, deep pattern and well 
braced. The top and main beds are fitted together by a dove- 
tailed construction which permits the top section to be firmly 
held in any position by means of clamp bolts which extend 
transversely through the main bed. The top part is adjusted 


Barnes 14-24-inch Extension-bed Gap-lathe 


for varying the width of the gap by a screw and crank at the 
tailstock end. 

The headstock is of a heavy design, and the spindle has a di- 
ameter of 215/16 inches in the front bearing. A 19/16 inch 
hole extends through the spindle so that 1%4 inch stock can be 


806 


inserted. The spindle runs in split bronze bearings which are 
carefully scraped and fitted. The cone pulley has four steps, 
the diameters of which are 4, 6, 8 and 10 inches, and the 
width 214 inches. By means of the back-gears which have a 
ratio of 11 to 1, eight spindle speeds are obtained. The cone 
can be quickly locked and unlocked for direct or indirect driv- 
ing, by means of a push-pin and without the use of a wrench. 
The tailstock is of the offset type. 

The carriage is extended in front to provide a firm support 
for the tool when turning large diameters. The carriage has 
a long bearing on the front V and a flat bearing at the rear. 
It is fed by a splined screw and can quickly be clamped to the 
bed for cross-feed work. A taper attachment is secured to 
the back of the carriage and turns any taper up to 2% inches 
per foot. 

This lathe has a swing over the bed of 1414 inches, a swing 
over the carriage of 10 inches, and a swing through the gap of 
24 inches. The sizes of the front and rear bearings are 2 15/16 
by 37/16 inches and 21/4 by 23/4 inches, respectively. The 
diameter of the tailstock spindle is 1 13/16 inch. 


The feed- 
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The feed rolls are made of chilled castings and they are 
water-jacketed, in order to maintain an even temperature and 
insure a minimum wear on the feeding surfaces, so that a 
positive and uniform feeding movement is obtained. A new 
type of stock gage is employed which is designed not only to 
allow rapid and minute adjustments while the machine is in 
operation, but also to eliminate “spring” and thus secure uni- 
formity in the work produced. The output of this type of 
header is said to be from 50 to 100 per cent larger than is 
obtainable on the hand-feed machine, and, owing to the ac- 
curacy and uniformity in feeding, a better quality of work is 
secured on the automatic-feed header. This machine is built 
in 1-, 1144- and 1%-inch sizes. 


CLEVELAND SAND RAMMER 


The Cleveland Pneumatic Tool Co., Cleveland, O., has brought 
out a new molders’ sand rammer. This rammer, which is il- 
lustrated herewith, is pneumatically operated and is made in 
different styles and sizes, adapted for general foundry work or 


Pneumatically operated Sand Rammer manufactured by the Cleveland Pneumatic Tool Co. 


screw is one inch in diameter and has eight threads per inch, 
Acme standard. The maximum distances between the centers 
with 5144 and 7% foot beds, when the gap is closed, are 36 and 
60 inches, respectively. When the bed is extended the maxi- 
mum distances between the centers are 54 and 96 inches, re- 
spectively. This lathe can be equipped with a motor-drive, if 
desired. 


NATIONAL RIVET-HEADER WITH 
AUTOMATIC FEED 


The National Machinery Co., Tiffin, Ohio, is manufacturing 
a wedge-grip, rivet-header equipped with a new design of auto- 
matic feed. In the operation of this machine, long rods in mill 
lengths are taken from the finishing rolls while on the initial 
heat (or they are re-heated in special long furnaces) and when 
the rod is started into the feed rolls by the workman, it ad- 
vances automatically and a blank is sheared and headed, and 


National Wedge-grip Rivet-header with Automatic Feed 


a finished bolt or rivet is ejected for each revolution of the 


machine. Single-blow bolts, track bolts or any kind of “single- 
blow” work can be made in this machine, and the wedge-grip- 
ping mechanism insures a product free from swollen shanks 
or objectionable fins along the body, as the dies cannot spring 
or give during the upsetting operation. 


for bench or core ramming. All sizes are equipped with either 
a round or grooved rod, as preferred, and with a butt and pein. 
The use of the groove is to prevent the rod from turning 
when the rammer is in operation, except at the will of the 
operator. . 

These rammers are light in weight, operate at high speed 
and with practically no vibration. The piston-rods are packed 
with a special design of packing which prevents dirt from 
getting into the piston chamber and cutting the working parts. 
The floor rammer, which is the type shown in the illustration, 
has an exhaust deflector which prevents the exhaust air from 
blowing onto the operator, as well as on others who might be 
working with him. 


THE BADGER TOOL RACK 


The tool rack illustrated herewith is designed for machine 
shops and manufacturing plants. The trays are made of cast 


Tool Rack for Machine Shops and Manufacturing Plants. 


iron, and the legs, which are of i1-inch round steel, are 
threaded into the top tray and pass through the lower trays. 
Swiveling casters with 4-inch wheels are fastened to the legs 
in such a way that they will not become detached. The lower 
tray acts as a stiffener for the legs and, when the rack is 
assembled, it is strong and serviceable. Any number of trays 
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can be furnished, and drawers can be supplied if desired. The 
standard racks are made with 20- by 25-inch trays and have 
a total height of 36 inches. If a stationary rack is wanted, 
34-inch pipe legs with floor flanges are furnished. 

These racks are especially adapted for use in connection 
with machine tools, as they can readily be moved about. They 
can also be used in place of “tote” trucks for conveying prod- 
ucts from one tool to another and from one department to an- 
other. The weight of a crated rack is approximately two hun- 
dred pounds. These racks are manufactured by the Wisconsin 
Foundry & Machine Co., 623 E. Main St., Madison, Wis. 


BEAMAN & SMITH MILLING MACHINE 


The vertical-spindle milling machine shown in the accom- 
panying engraving is a recent design built by the Beaman & 
Smith Co., Providence, R. I. This machine is of the open- 
side construction, and is capable of handling a large variety of 
work. The horizontal bed of the machine has attached to it 
an upright that carries an overhanging arm or cross-rail. The 
spindle is carried by a saddle which, in turn, is mounted on 
the overhanging arm and has a horizontal feeding movement. 
The work table is provided with a rapid power movement, 
available in either direction and varying from 9 to 261% feet 
per minute. The table is operated by a screw which engages 
a revolving bronze nut, and the thrust is taken by ball 
bearings. 

The feed for the table is positive and operates in either direc- 
tion. The required changes are obtained by a geared feed-box 
which is conveniently located at the left end of the bed, as the 
illustration shows. There are nine changes of feed, ranging 
from 1 inch to 8% inches per minute, and the arrangement is 
such that the feed can be varied independently of the spindle 
speed. The table is equipped with an automatic stop for disen- 
gaging the feed at any predetermined point. 

This machine is driven by a 4-inch belt which operates on a 
four-step cone pulley. Hight spindle speeds are available, vary- 
ing from 14% to 140 revolutions per minute. The spindle is 
of crucible steel and runs in boxes of hard bronze. It has a 


Beaman & Smith Open-side Vertical-spindle Milling Machine 


tapered end 3 inches in diameter, for attaching face milling 
cutters, and also a No. 11 Brown & Sharpe taper hole for 
receiving cutter shanks and arbors. The spindle has a 6-inch 
independent vertical adjustment and a horizontal movement of 
22 inches on the overhanging arm. There is a hole through 
the center of the spindle for a retaining bolt. The respective 


MACHINERY 


807 


diameters of the two spindle bearings are 31/4 and 29/16 
inches, and the length, in each case, is 41%4 inches. 

The cross-rail or overhanging arm is very substantial and 
proportioned to best resist the strains to which it is subjected. 
It has a vertical power movement for adjustment on the up- 
right, varying from 11 to 32 inches per minute. The work 


-table is 18 inches wide, 6 feet long, and has a feed and rapid 


power movement of 6 feet 9 inches. The distance from the 
end of the spindle to the top of the table can be varied from 0 
to 36 inches. The weight of the machine is approximately 
13,000 pounds. 


LANGELIER MOTOR-DRIVEN SENSITIVE 
DRILLS 
The Langelier Mfg. Co. of Providence, R. I., has recently de- 


signed a new line of motor-driven drilling machines of the 
sensitive type. These are made in two sizes and for either 


bench or floor use, as shown by the accompanying illustration. 


Langelier Sensitive Drilling Machines of Bench and Floor Types 


The smaller size has a capacity for drills up to 7/32 inch, and 
the capacity of the larger size is for drills up to 3g inch in 
diameter. The machine shown to the left in the illustration 
is the No. 1 bench type, and the machine to the right is the 
No. 1 stand or floor drill. These machines are driven by 1% 
horsepower motors, and they can be obtained either with or 
without the motor. 

The motor drives the drill spindle by an endless belt at a 
speed of about 2000 revolutions per minute. The spindle 
“floats” inside of a sleeve which is continuous through the two 
spindle bearings, and the driving pulley is keyed to this sleeve 
and not to the spindle. This feature gives great sensitiveness 
and adapts the machine for precision work. This form of drive 
also obviates any jerking of the spindle, no matter how tight 
the driving belt may be, and spindle wear is practically elim- 
inated. A belt guard is placed over the spindle pulley to pre- 
vent the belt from hitting the operator in case of breakage. 

The feeding of the spindle of either a bench or stand drill 
can be effected by a hand-lever at the side of the column or by 
a foot-treadle connecting with a rod passing inside of the 
column. The drill table has a vertical adjustment of 4% 
inches and it can be swung to one Side, if desired. Hach of 
these machines is equipped with a depth gage, which is a valu- 
able feature when drilling duplicate parts, especially if the 
holes must be drilled accurately to a given depth. This gage 
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consists of a vertical rod which passes through the spindle 
frame and can be locked in any position by a. winged nut. 
The lower end of the rod strikes a hardened, fine-pitch knurled 
screw, by means of which very minute adjustments can be 
made. A binding screw at the side locks the. vertical screw 
after it is set to the required height. 

All of the running parts of these machines are designed for 
taking up wear and for replacement, if necessary. The weight 
of the No. 1 bench drill with a motor attached is 50 pounds, 
and the bench space is 20 by 12 inches. The weight of the No. 
1 stand drill with a motor is 100 pounds, and the floor space 
20 by 16 inches. 


OSGOOD FILE AND TOOL HANDLES 


The J. L. Osgood Tool Co., 121 Erie County Bank Bldg., 
Buffalo, N..Y., has added to its line of indestructible file and 
tool handles, the type shown herewith. This handle has a 
steel-bound inner core to prevent splitting, and it is made in 
six different sizes, having lengths varying from 4 to 5% 


Osgood File Handle with Steel-bound Center Core 


inches. _The smallest size is intended for files from 2 to 4 
inches in length, and the largest size, for files from 14 to 20 
inches in length. This company has also brought out a line 
of screw-driver and toolmakers’ handles. The latter have a 
a tough wood core reinforced by a steel tube, and the grip is 
made of soft, flexible cork. 


ROBERTSON POWER HACK SAW 


The power hack-saw machine shown herewith, is a recent 
design being manufactured by the W. Robertson Machine & 
Foundry Co., 32: Greenwood Pl., Buffalo, N. Y. The general 
construction of this saw is clearly shown by the illustration. 


we 


Power Hack-saw made by W. Robertson Machine & Foundry Co. 


The surfaces of the bed are milled true, and the base of the 
head is machined to fit into housings formed on the bed, which 
gives a solid construction. The frame is supported on a fin- 
ished steel arm and has a long bearing provided with ample 
lubrication. 


The frame is mounted and driven so as to insure a true cut 
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and it takes either 10-, 12- or 14-inch blades. The saw cuts 
on the draw stroke, and there is a mechanical release on the 
return stroke. The machine is equipped with an automatic 
stop. The vise is strongly constructed and all surfaces are 
milled true. It is secured to the bed by two. bolts and can be 
swiveled to 45 degrees. The position of the vise is indicated 
by degree graduations. This machine has a capacity of 6 by 6 
inches, and the net weight is 250 pounds. 


WINTER BROS. INSERTED-CHASER TAPS 


Winter Bros. Co., of Wrentham, Mass., in developing a line 
of high-speed taps, found, that for sizes above 2 inches di- 
ameter, the cost of the steel increased to such a point that it 
more than offset the increased production obtained as the re- 
sult of the superior qualities of high-speed steel. The in- 
serted-chaser style of tap was developed to solve the cost prob- 
lem. After numerous trials in different shops, the simple style 
of inserted-chaser tap which was first designed proved both 
economical and satisfactory. 

This tap, one size of which is shown herewith, has a body 
made of machinery steel, or, in the case of very large sizes, of 
cast iron, and the chasers are held in slots, the sides of which 
are parallel. Before these slots are milled in the body, holes 
(which ordinarily have a diameter of 3/16 inch) are drilled 
in such a location that the inner sides are flush with the bot- 
tom of the slots, and the centers are 1/32 inch ahead of the 


Tap having Inserted Chasers ‘or Blades 


sides of the slots. When the latter are milled, two-thirds of 
each hole is left, and into these holes the chaser binding pins 
are inserted. : 

The chasers are made of flat stock with tae sides, and 
the bottom is milled off, thus leaving” a shoulder about % 
inch high near the front end, as shown in the illustration. In 
assembling the tap, this shoulder is set against the end, thus 
locating each chaser accurately. Near the bottom of the front 
or cutting side of each chaser, a surface is milled, having an 
angle of 16 degrees to the rest of the face. The binding pins 
have one side flattened, and when they are driven in place, this 
flat side bears against the angular surface, which holds the 
chasers firmly against the ends and’ bottoms of the slots. The 
pins are made of straight pieces of drill.rod or screw stock 
and they are an easy fit in the round hole, but a driving fit . 
when the chasers are in place. It is not necessary to drive the 
pins very hard or insert them for any great distance. The 
chasers are ce by driving them out endwise, which also 
removes the pins... 

The cost of a. new 7 set of high-speed steel chasers is less than 
that of a carbon steel tap for sizes above 2 inches diameter. 
For sizes as large as 4 inches diameter the cost of a complete 
inserted-chaser tap with high-speed steel blades is less than 
that of a carbon steel tap, and a new set of chasers costs only 
about one-third as much as a solid tap of carbon steel. When 
the same number of threads per inch is used for different 
diameters, the chasers are said to be interchangeable for di- 
ameters varying as much as 6 inches. Special pipe taps have 
also been made which work satisfactorily with duplicate 
chasers, for all sizes from 2% inches up to 12 inches. 
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VERTICAL GRINDING PLANER WITH 
MOVABLE HEAD 


The vertical planer-type grinder illustrated herewith is de- 
signed for grinding a large variety of work. The wheel-head 
on this machine is mounted on a heavy and substantial cross- 
rail, and has a cross movement of 36 inches. It is traversed 


back and forth by a screw and the crank handle seen at the 
The wheel spindle has a 


right-hand end of the cross-rail. 


Vertical Grinder of the Planer Type 


quick hand motion, vertically by means of the large hand- 
wheel shown, and a slow or feeding motion is effected by the 
smaller handwheel at the front of the cross-rail, which operates 
through a worm and worm-gear that can easily be disengaged. 

The wheel-head travels on the modern narrow guides, and 
has bearings of generous proportions. The wheel-head proper is 
of the same general design and size as that used on the Spring- 
field-Brandes vertical grinding planer, which was illustrated 
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nut 15 inches long. The machine is equipped with a pump and 
all necessary attachments, and lubricant can be applied either 
through the spindle or from the outside of the wheel. It is 
also equipped with a large water guard which surrounds the 
table to confine the spray. This guard is made in two sec- 
tions. The front section is shown removed, and it can readily 
be taken out and put back, by sliding it in from the top and 
clamping with thumb-nuts. 

This machine has a capacity for grinding widths up to 30 
inches and lengths up to 7 feet. The weight 
is 13,450 pounds. It is built by the Springfield 
Mfg. Co., Bridgeport, Conn. 


SPRINGFIELD SPECIAL ROLL 
GRINDER 


The Springfield Mfg. Co., Bridgeport, Conn., 
has designed a special grinder for grinding 
concave rolls by means of a former. This 
former is located directly under the hand- 
wheels at the front of the machine, as will be 
seen by referring to the accompanying illus- 
tration. It is somewhat similar in construc- 
tion to a lathe taper attachment and is pro- 
vided with an adjustment. 

In operation, the intermediate slide on 
which the wheel-head is mounted is forced 
against the former by a heavy spring. The 
operation of grinding is practically automatice,. 
although the grinding wheel is fed by means: 
of a small handwheel. The wheel face is 
curved slightly, as this is necessary in order 
to reproduce the curve of the former. The 
two rests seen on each side of the wheel-head 
are to permit revolving the rolls on their own 
journals. These rests are adjustable. 

The machine is also designed to do internal 
grinding. The internal attachment is shown in place, directly 
beyond the wheel. It is driven by a belt which runs over a 
pulley that forms part of the main driving pulley for the grind- 
ing wheel. This internal attachment is removed when the ma- 
chine is to be used for either straight or curved grinding. 

The wheel carriage is reversed automatically by ordinary 
trip-dogs, which are mounted on a rod at the front, as shown. 
This rod connects with the reversing lever seen attached to 


Special Machine designed for Grinding Concave Rolls 


in the department of New Machinery and Tools for December, 
1910. The wheel is 16 inches in diameter and is driven by an 
accurately planed pair of bevel gears, one being of cast iron 
and the other of rawhide. AIll the high-speed bearings are 
either of the self-oiling or sight-feed type. The end thrust 
bearings are all provided with ball bearings. 

The drive for traversing the table is something like a planer 
drive, except that the motion is transmitted through a worm 
and worm-gear and a large coarse-pitch screw operating in a 


. 


the speed-box at the left. When this lever is in a neutral po- 
sition and the smaller lever seen to the right is set against 
the retaining drum, the mechanism remains idle and the wheel- 
head can be traversed by hand, the movement being trans- 
mitted by a revolving nut operating on a stationary screw. 
This machine has a capacity for grinding rolls 12 inches in 
diameter and 41%4 feet long. It is equipped with a pump and 
water attachment for wet grinding, and the matter of lubrica- 
tion and protection of exposed parts has received careful at- 
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tention. The wheel-head ways, as will be seen, have covers 
which are attached to automatic rollers that wind and unwind 
as the wheel-head traverses back and forth. The weight of 
this machine is 7250 pounds. 


SPRINGFIELD MOTOR-DRIVEN GRINDER 


The direct-connected motor-driven dry grinder shown in the 
illustration has been designed by the Springfield Mfg. Co., 
Bridgeport, Conn., as a standard for direct-current motors. 
The aim has been to adapt it, as far as possible, to standard 
motors, and the only thing that is special, as far as the motor 
is concerned, is the shaft. The motor is mounted on a rigid 
base and it is enclosed with a dust-tight case. The upper half 
of this case is hinged so that it can easily be thrown back to 
the position shown, either for inspection, adjustment or clean- 
ing, and it is held in the closed position by a bolt. The case 


is bored out to fit finished projections on each of the boxes, and, 
as the joint is ground, the case is practically dust-proof. 

The grinder is designed to take two hoods, as shown. 
These are made so as to enclose practically the entire wheel, 
with the exception of the portion which must be left exposed 


Direct-connected Motor-driven Dry Grinder 


at the front. The hoods have an outer plate which can readily 
be removed when it is desired to change the wheels. These 
hoods can also be connected with an exhaust system, which is 
desirable where such a system is installed. The starting con- 
troller is mounted on a slab inside of the base and is as close 
to the front as possible, for Convenience in operating. The 
spindle bearings are of generous proportions and are of the 
self-oiling type. At present, these machines are made in 
three sizes suitable for wheels having diameters and widths of 
12 by 2 inches; 18 by 2 or 3 inches and 24 by 3 or 4 inches. 


GARDNER POLISHING STAND 


A ball-bearing polishing stand has been put on the market 
by the Gardner Machine Co., Beloit, Wis. This machine, which 
is shown herewith, is fitted throughout with ball bearings. 
The diameter of the spindle at the bearings is 2 inches and 
it tapers down to a diameter of 1% inch. The arbor is 14% 
inch in diameter and forms a shoulder for the 414-inch wheel 
collars. The spindle extends 15 inches on each side of the 
base and is 39 inches from the floor. The spindle pulley is 
5 inches in diameter and has a 414-inch face. The two radial 
ball bearings are encased so as to be completely protected from 
dust or grit, and they are lubricated by a light grease con- 
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Spacing collars are fur- 
nished when wheels of various widths are required. The 
countershaft hangers have ball bearings. The tight-and-loose 
pulleys are 8 inches in diameter and have 5%-inch faces. 
The loose pulley is fitted with two radial ball bearings. The 
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Gardner Ball-bearing Polishing Stand 


driving pulley is 18 inches in diameter, and when it runs 


at 750 revolutions per minute, the machine is driven at a 
speed of 2700 revolutions per minute. This polishing stand 
is known as the No. 8 size. Its weight, complete with the 
countershaft, is 600 pounds. 


KEYSEATER ATTACHMENT FOR CUTTING 
OIL GROOVES 


Mitts & Merrill, 843 Water St., Saginaw, Mich., have brought 
out an attachment for cutting oil grooves, which can be ap- 
plied to the keyseaters built by this company. The accom- 
panying sectional views show the working parts of this device 
and how it is operated. Referring to the left-hand view, part 
A is the feed wedge, B is the cutter, and C is the pattern of 
the oil groove to be cut. This pattern is fastened to the back 
of the groove in the post which forms a support for the work. 
Part D is a follower-bar having a knob or projection on the 


Sectional Views of Mitts & Merrill Keyseater Attachment for 
Cutting Oil Grooves 


rear side, which follows the pattern and guides the cutter, thus 
forming an oil groove corresponding in shape and length to 
the pattern. The bushing # represents the work, and the 
form of the completed oil groove, as well as the way it is re- 
produced from the pattern, is clearly shown. 

When the attachment is in operation, the cutter B and the 
follower-bar D travel together in a line parallel to the pattern, 
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The feed wedge A is operated in the usual manner for feeding 
the cutter into the work. The cutter has an automatic relief 
on the return stroke. The work is chucked by means of bush- 
ings similar to those used for keyseating. The view to the 
right shows the attachment equipped with expansion bushings 
for chucking work that varies in diameter. 

With this device, as regularly furnished, oil grooves up to 
3/16 inch deep can be cut. A groove 4 inches long and % inch 
deep can be cut in one minute, which includes the time required 
for chucking and removing the work. The No. 1 size will cut 
grooves \ inch deep in holes 1 inch in diameter and larger. 
The No. 2 size is adapted for grooves 3/16 inch and holes 1 1/2 
inch in diameter and larger. 


—— 


BRYANT HOLE- AND FACE-GRINDERS 


The Bryant Chucking Grinder Co., of Springfield, Vt., has 
designed two new chucking grinders, one of which has a single 
spindle and the other two spindles. These machines are being 


built in addition to the three-wheeled chucking grinder which 
was illustrated in the November, 1909, number of Macutnrery, 
and they are intended for chuck work which requires only one 


Fig. 1. Two-spindle Face- and Hole-grinder built by Bryant 


Chucking Grinder Co. 


or two grinding operations at a single setting. A front view 
of the two-spindle type is shown in Fig. 1, and Fig. 2 is a rear 
view of the single-spindle machine. The former is especially 
adapted to that class of work which has to be ground internally 
and faced, as both operations can be performed successively 
and rapidly. 

The design of these machines has been simplified as far as 
possible, in order to give a maximum output for the grinding 
of duplicate parts within a limited range. Provision is made 
only for those adjustments which are actually needed in gen- 
eral practice. The average machine tool is ordinarily pro- 
vided with an assortment of speeds, feeds, and adjustments 
which are necessary to meet the conditions for work within 
its range, but when such machines are used on duplicate work 
in manufacturing, usually only one or two of the many feeds, 
speeds, and adjustments are needed. 

These new hole- and face-grinders, as the illustrations show, 
are a decided departure from conventional designs, particu- 
larly in regard to the method of mounting the wheel-slide. 
Instead of the usual flat or V-shaped ways, the wheel-slide is 
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held in position and traversed in hardened and ground cylin- 
drical bearings which are located above the grinding wheels, 
and are further protected by brass telescoping sleeves which 
make them grit- and dust-proof. These bearings, the general 
arrangement of which is clearly shown by the longitudinal 
section Fig. 4, give a smooth even traverse to the wheel-slide 
and insure its permanent control and alignment. 


These bear- 


Fig. 2. Rear View of Single-spindle Internal Grinder 


ings are not only used for the longitudinal traverse, but they 
enable the wheel-slide to be given a radial swinging motion, 
which furnishes the cross-feed for diameter control. This 
radial motion, when a grinder is equipped with two wheels 
(one for hole and the other for face grinding), is used for 
locating either spindle in the operating position; whereas, 
with the single-spindle grinder, this motion is employed to 
swing the wheel out of the working position when necessary. 


Fig. 3. Two-spindle Machine with Wheel-slide set for Face-grinding 


The wheel-slide, in either case, can be moved easily and 
quickly. 

The hand lever seen attached to the wheel-slide, is used for 
moving the facing wheel into position. Fig. 1 shows the 
wheel-slide set for hole grinding, and Fig. 3 shows the cup- 
wheel set for end facing. The work-holding chuck is operated 
by handwheel A (Fig. 3) at the left end of the spindle, which 
is connected with the chuck as shown in the sectional view 
Fig. 4. The handwheel B (Fig. 3) seen at the front of the 
machine, is for the diameter control, and the way this wheel 
imparts a radial swinging movement to the grinding wheel 
slide, is shown by the cross-section, Fig. 5. A circular arm E# 
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is bolted to wheel-slide S and projects into a pocket under the 
water pan. The lower or inner end of this arm rests against 
feed-screw F and is held in this position simply by the arm’s 
weight and the pull of the driving belts. There is no vibra- 
tion of this arm, as it simply pushes against the feed-screw. 

The wheel-slide is traversed longitudinally by a belt which 
passes over the three grooved pulleys seen at the right-hand 
end of the machine. The two smaller pulleys rotate in reverse 
directions and are alternately connected through a clutch 
mechanism with a worm engaging with worm-wheel ©. This 
worm-wheel, in turn, rotates a pinion shaft and pinion mesh- 
ing with a circular rack on the wheel-slide, as shown to the 
right in Fig. 4. On the side or front face of worm-wheel C, 
are mounted the reversing stops D for controlling the wheel 
travel. The reversal of the wheel-slide can also be effected by 
the hand lever #. Lever F is used for disengaging the power 
traverse, and the long lever G@ is for moving the slide back 
and forth by hand. 

The cross-feed is equipped with an automatic trip mecha- 
nism having suitable adjustment. A diamond holder is located 
at H for truing the grinding wheels. The cooling water is 
supplied by a pump driven by pulley J, and the piping is so 
arranged that the water can be conveyed to the work either 
through the spindle or by a flexible pipe attached to the wheel 
carriage. The flow of water is controlled by lever K, which is 
within convenient reach. The work-head of this machine has 
an angular adjustment for grinding tapers up to 30 degrees in- 
cluded angle. The position of the head is shown by graduations 
on the segment-shaped base L, and the method of clamping the 
head is clearly shown by the illustration. 

This machine has a capacity for grinding holes up to 10 
inches in diameter and 6 inches in length, and the chuck will 
hold parts having a maximum diameter of 12 inches. There 
are three work speeds of 150, 225 and 300 revolutions per 
minute, and variations of wheel traverse of 20, 30, and 40 
inches per minute. The wheel-spindle driving shafts are 
mounted in ball bearings of the enclosed type and require 
only occasional oiling. Hither the single- or double-spindle 
machines are furnished for power or hand operation. 

The equipment of the two-spindle grinder consists of a 
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tion of any vibration or error such as might result from faulty 
fitting and adjustment of the cross-slide; a housing that partly 
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Fig. 5. Cross-section showing Cross-feed Control for Wheel-slide 


confines the water and spray; and uniform lubrication due 
to the cylindrical wheel-slide bearings. 


FRICTION THIMBLE FOR SLOCOMB 
MICROMETER 


Most mechanics are familiar with the friction or ratchet 
stop which is applied to some micrometers for the purpose 
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Fig. 4, Longitudinal Section of Bryant Chucking Grinder 


12-inch chuck; a facing spindle with a 6-inch cupwheel; an 
assortment of grinding wheels to cover internal and face 
grinding on both hard and soft metals; a diamond holder and 
diamond; water pump and connections; a countershaft and 
suitable wrenches. The floor space occupied by the machine 
is 3 by 6 feet, and its approximate weight, 2000 pounds. 

The principal features claimed for a grinder of this type 
are as follows: Better control and greater rigidity for the 
wheel-slide; hardened and ground wheel-slide bearings, which 
are grit- and dust-proof; quick and accurate operation; elimina- 


of securing the same degree of pressure when measuring. 
Some machinists have what is called a ‘heavy feel’ and others 
a “light feel,” and when a micrometer without a ratchet or 
friction stop is used, variations in diameter are sometimes the 
result, when duplicate parts are measured by different men. 
This is overcome by the ratchet or friction, which slips when 
more than a certain amount of pressure is applied, thus pre- 
venting the measuring screw from turning farther. 

The J. T. Slocomb Co., Providence, R. I., is applying a fric- 
tion thimble or stop to the Slocomb micrometers (when so 
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ordered) which is so arranged that it can be operated by the 
same hand which holds the micrometer. By referring to the 
accompanying illustration, it will be seen that this friction 
thimble is the same size as the regular knurled thimble, and 
it extends forward to about the center of the micrometer 
handle. This device consists chiefly of a coiled, flat, German 
silver spring the inner end of which is attached to a washer 
clamped to the end of the thimble by a shoulder on the 


Hi ere 
— 


Slocomb Micrometer equipped with Friction Thimble ; 


central screw. The outer end of the spring slides around 
inside of a large bore in the outer revolving part, the arrange- 
ment being such that when the thimble is turned to the right, 
the device slides over the spring, but when turned to the left, 
the friction uncoils the spring, thus causing it to drive posi- 
tively in this direction. 

There are no parts liable to get out of order, and the spring 
will not wear and thus lose its tension. This stop gives a 
smooth forward action and a movement that is fully as posi- 
tive in a reverse direction. The friction thimble can be used 
when the micrometer is opened to its full’ capacity, and the 
screw can, of course, be operated without using the stop, when 
desired. 


NEW MACHINERY AND TOOLS NOTES | 


Knurling Tool: Edgar T. Ward & Sons Co., Boston, Mass. 
Knurling tool with capacity for diameters up to 34 inch. Three 
knurls are applied to the work, thus giving a good support, 
and the holder has a hollow handle which contains an extra 
set of knurls. 


Drilling and Tapping Machine: Taylor & Fenn Co., Hart- 
ford, Conn. Radial drilling machine having two heads. One 
head is for drilling and the other, which is equipped with a 
reversing mechanism, can be used for tapping. The speeds 
of each head can be varied independently, if necessary. 


Metal Saw: Peter Bros. Mfg. Co., Algonquin, Ill. Abrasive 
metal-saw designed primarily for the tool-room, for cutting off 
high-speed or other tool steels. The cutting wheel is 8 inches 
in diameter and 1/16 inch thick. It has a capacity for square 
bars up to % inch, and angles, channels, tees, etc., up to 14 
inch. 


Electric Hammer: Hlectro-Magnetic Tool Co., Chicago, Il. 
Electric hammer having a motor of the series type and brush- 
holders attached to the tool casing so that the motor-head ‘can 
readily be removed. Ball bearings are used throughout, and 
the hammer is equipped with a magnet which acts as a flexible 
clutch to prevent transmitting the strain and jar to the gears 
and motor. 


Knurling Tool: Alert Tool Co., 221 N. Broad St., Philadel- 
phia, Pa. Knurling tool having three knurls, tous giving a 
three-point contact which prevents bending or straining the 
work. By means of a winged nut, the knurl-holder is adjust- 
able for pieces varying from 0 to 1%4 inch in diameter. This 
holder is applicable to all types of machines, such as engine 
lathes, bench lathes, etc. 


Lathe: Whitcomb-Blaisdell Machine Tool Co., Worcester, 
Mass. New line of motor-driven lathes with from 13- to 
30-inch swing. The headstock is designed to permit placing 
all the gearing at the forward end or close to the spindle nose, 
and the rear end is arranged for the motor, which is placed 
low to avoid top-heaviness. The headstock covering encloses 
all gears. The lathe has double back-gears which are shifted 
by a lever at the front. 


Pipe Bender: Wallace Supply Co., 108 N. Jefferson St., 
Chicago, Ill. Pipe bender so designed that the wall of the 
pipe is supported where the bend is made, thus eliminating 
any distortion or flattening. A radius of 14 inches or more 
is recommended for pipe as large as 2 inches, but the machine 
has been successfully used for a radius as small as 9 inches 
on 2-inch pipe; 8 inches on 114-inch pipe; 6 inches on 14-inch 
pipe, and 4 inches on 1-inch pipe. 
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Milling Machine: Kearney & Trecker Co., Milwaukee, Wis. 
Vertical milling machine known as No. 2144-B. This: machine 
‘is similar in construction to the No. 1% size illustrated and 
described in the February, 1912, number, but has a greater 
capacity. The table has a feed of 30 inches and a cross-feed 
of 15 inches. The vertical feed and the greatest distance from 
the end of the spindle to the top of the table is 20% inches. 
The working surface of the table is 14 by 47 inches, and the 
diameter of the rotary table, 17% inches. There are eighteen 
speed changes ranging from 15 to 360 revolutions per minute, 
and twelve feed changes which vary from 1% to 16 inches per 
minute. The net weight of the machine is 5200 pounds. 

Portable Drill: Cincinnati Electrical Tool Co., 652 Evans St., 
Cincinnati, Ohio. Two sizes of portable, universal drills for 
operating on either direct or alternating current. One size 
will drill holes up to 3/16 inch in steel or hard wood, or 3/8 
inch in soft wood, and the other size has a maximum capacity 
for 1/4 inch holes in steel or hard wood, and 1/2 inch in soft 
wood. The motor armature is equipped with ball bearings. 
The gears are enclosed and run in grease, thus protecting the 
electrical parts from dust and grease. The body of these drills 
is made of aluminum, and the outside diameter is about 4 
inches. The weights of the two sizes are 714 and 8% pounds, 
respectively. A spade handle and a straight handle are fur- 
nished. 

Milling Machine: Gooley & Edlund, Syracuse, N. Y. Singie- 
purpose milling machine designed for form and gang milling 
in connection with the manufacture of guns, automobiles, type- 
writers, sewing machines, and similar parts. The frame of 
the machine is a single casting having two uprights joined 
by an arch at the top and cast integral with the base. The 
inner faces of these uprights have dovetailed, ways, to each 
of which the heavy bed is fitted. The bed can: be rigidly 
clamped to the uprights. by four %-inch bolts. -The front 
upright contains an adjustable sleeve bearing which acts as 
an outboard support for the cutter arbor. The table has a 
screw feed and a quick-return handwheel operating through a 
rack and pinion. Hight changes of feed are provided. The 
maximum distance from the center of the arbor to the surface 
of the table is 12 inches. The table is furnished in lengths 
of 32, 38 and 44 inches, as may be required, and it has a width 


of 10% inches. 
* * * 


JOINT MACHINERY DEALERS’ CONVENTION 


The joint triple convention of the National Supply and Ma- 
chinery Dealers’ Association, the Southern Supply. and: Ma- 
chinery Dealers’ Association, and the American Supply: and 
Machinery Manufacturers’ Association was held in Norfolk, 
Va., at the Monticello Hotel, May 13-15. The National Supply 
and Machinery Dealers’ Association was called to order by 
President W. L. Rodgers of the Pittsburg Gage & Supply Co., 
Pittsburg, Pa.; the Southern Supply and Machinery Dealers’ 
Association by S. M. Price of the S. M. Price Machinery Co., 
Norfolk, Va.; and the American Supply and Machinery Manu- 
facturers’ Association by Willard Parker, president. The pro- 
gram included an address on ““Workmen’s Compensation,” by 
F. C. Schwedtman; ‘Motion: Study,” by Charles S. Miller; 
“Accident Prevention and Relief,’ by F. C. Schwedtman and 
James A. Hmery; “The Modern Machinery Supply Jobber a 
Necessary Adjunct to the Manufacturers,’ by W. T. Dodd; 
“Cost of Handling Small Orders in Broken Package Lots and 
Remedies Proposed” and ‘Resale Prices in Their Present 


Status,” ete. 
* * * 


NEWARK INDUSTRIAL EXPOSITION 


Newark Industrial Exposition, Newark, N. J., was held under 
the auspices of the Board of Trade of the city of Newark, May 
13 to 25 in the First Regiment Armory, its object being to 
advertise the industries and advantages of the city. Newark 
has a population of 365,000 and with the immediate surround- 
ing towns 565,000. It has a wharf frontage on the Passaic 
River of 1014 miles, and is served by the Pennsylvania, Lacka- 
wanna, Lehigh Valley and New Jersey Central Railroads. The 
exposition comprised 196 concerns who showed a great variety 
of machinery and products valued at over $1,000,000, produced 
in Newark. It was attended by thousands of interested vis- 
itors. Among the exhibitors were Gould & Eberhardt, makers 
of shapers and gear cutting machines; Newark Gear Cutting 
Machine Co., maker of gear cutting machines and cut gears; 
Zeh & Hahnemann, makers of serew, crank and hydraulic 
presses; Crocker-Wheeler Co., maker of electric generators and 
motors; A. & F. Brown, makers of transmission machinery; 
Garvin Machine Co., maker of milling machines and other 
machine tools. 
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GRINDING THIN ALUMINUM CASTINGS 


The Gardner Machine Co., Beloit, Wis., recently completed 


a grinding test on some peculiarly shaped aluminum castings 
which, owing to the thinness of the sides that required grind- 
ing, presented some rather interesting difficulties owing to the 
distortion caused by the heat generated. These aluminum 
castings are used for making automobile horns, ANG wi oak 
of the accompanying illustrations, shows how the flat sides 
were ground between two disk wheels on a No. 14 Gardner 
grinder. 

As the sides of the casting were only about 1/16 inch thick, 
they could not be ground in the usual way because the thin 
sides were heated so quickly and bulged out to such an extent 
that the metal, in some cases, was ground entirely through 
near the center, before the other parts of the surface were 
finished true. In all cases, the sides were decidedly convex 


Fig. 1. Grinding Thin Aluminum Castings on a Gardner Two-wheel 


Disk Grinder 
after the metal had become cool, showing that they had ex- 
panded or bulged because of the heat, which caused an exces- 
sive amount of stock to be ground away from the center; con- 
sequently, when a casting cooled and resumed its natural 
shape, the sides were convex. 

The idea was conceived of filling the hollow castings with 
cold water, and this was carried out as shown in Fig. 2. The 
open end or pipe was plugged with a cork of suitable size. 
The casting was then filled with water and placed in the 
hinged wooden holder shown in Fig. 2. The upper half of 


Fig. 2. Holder for Aluminum Castings 


this holder was provided with a felt pad which pressed down, 
thus covering the rectangular opening in the casting and pre- 
venting the water from jarring out during the grinding opera- 
tion. It was found that the water absorbed the heat and 
equalized its distribution so thoroughly that no further trouble 
was encountered from warping. The samples were ground to 
accurate dimensions, and finely finished flat surfaces were 
formed at the rate of 60 to 75 castings per hour. 
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BROACHING A CONNECTING-ROD END 


The method of finishing the end of an engine connecting- 
rod by broaching is illustrated in Fig. 1. The hole is 2%4 
inches wide by 414 inches long, and the end of the rod is 1% 
inch thick. This rectangular opening is finished by broaching 
in from four to five minutes, the time depending somewhat 
upon the facilities for handling the work. The end of the 
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Fig. 1. Broaching Connecting-rod End in Lapointe Machine 


rod prior to the broaching operation, is either blocked out by 
jig drilling as indicated at A, Fig. 2, or a rough hole is 
formed by forging. The full lines in these sketches show the 
rough surfaces in each case, and the dotted lines, the finished 
hole. ; 
For broaching an opening of this size, two operations are ° 
required; one for roughing and one for finishing. The 
roughing broach removes the greater part of the metal and 


FINISH SIZE _ FINISH SIZE 


/ 
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Fig. 2. (A) Rod End Blocked Out by Drilling. (B) Rod with Forged Hole 


enlarges the hole to within 1/16 inch of the required size, 
there being 1/32 inch left on each of the four faces for finish- 
ing. The starting end of the finishing broach fits into the 
hole made by the roughing broach. These broaches are made 
of a solid piece of steel and are approximately 48 inches long. 

As each of these rods weighs from three hundred to four 
hundred pounds, they are usually handled by means of a hoist. 
The end of the rod to be broached is supported by the broach 
itself, and the opposite end rests on a suitable stand. In this 
way, the work is held parallél or in position to bring the fin- 
ished hole in alignment with the rod. The broach operates 
in a fixed position and finishes the hole according to the way 
the rod is set. After the support is properly located, any 
number of pieces can be broached without further adjustment, 
the holes produced being uniform in size and in alignment 
with the rod. The broaching machine used for this work is 
built by the J. N. Lapointe Co., Marlboro, Mass. 
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SEMI-ANNUAL CONVENTION N. M. T. B. A. 


The tenth semi-annual convention of the National Machine 
Tool Builders’ Association was held at the Hotel Chalfonte, 
Atlantic City, N. J., May 16-17. While the representation of 
the concerns having membership was only about sixty, their 
seeming indifference was not justified by the work the asso- 
ciation has done this year, as was apparent from the report 
of the committee that worked in Washington to modify the 
drastic provisions of the Underwood tariff bill which, if 
passed, will place machine tools on the free list. 

Mr. E. P. Bullard, Jr., of the Bullard Machine Tool Co., in 
welcoming the members as president of the association, re- 
ferred to the great value of the body when an emergency, like 
the proposed bill, arose. The industry, through its appointed 
representatives, could act practically as a unit before the con- 
gressional committees and win recognition that probably 
would be denied to individual manufacturers seeking to pro- 
tect their interests. 

Mr. James H. Herron was introduced as the general manager 
of the association instead of permanent secretary, the name 
of the position originally proposed. The fact that the consti- 
tution of the association requires the secretary to be a mem- 
ber made the change necessary. Mr. Herron, who will.devote 
his entire time to the work of the association, outlined his 
views in the paper “What can the Association do for its Mem- 
bers?” in which he spoke of working for the common good, 
revising nomenclature, the importance of standardization, the 
protection of gears and other dangerous parts of machine tools, 
the collection of statistics, keeping technical indexes for the 
benefit of members, and cost keeping. Reference was made 
to the indefiniteness of the present system of designating the 
nominal capacity of engine lathes and it was suggested that 
something be done that would show in the nominal rating 
what the lathe will swing over the carriage and between the 
centers. Other excellent suggestions were made that merit 


_ the serious attention of the members. 


Mr. W. A. Viall of the Brown & Sharpe Mfg. Co., read the 
report of the membership committee in the absence of Mr. C. 
A. Hoefer, chairman. Eleven concerns were proposed for 
membership as follows: 

A. D. Quint, Hartford, Conn. 

Landis Machine Co., Waynesboro, Pa. 

Hisey-Wolf Machine Co., Cincinnati, Ohio. 

Grant Mfg. & Machine Co., Bridgeport, Conn. 

Geometric Tool Co., New Haven, Conn. 

Gooley & Edlund, Syracuse, N. Y. 

Joseph T. Ryerson & Son, Chicago, IIl. 

Langelier Mfg. Co., Providence, R. I. 

Baird Machine Co., Bridgeport, Conn. 

Armstrong-Blum Mfg. Co., Chicago, III. 

Acme Machinery Co., Cleveland, Ohio. 

The following consolidations and changes of membership 
names were reported: 

Stoever Foundry & Mfg. Co., Myerstown, Pa., to Treadwell 
Engineering Co., Easton, Pa. 

Grant & Wood Mfg. Co., Chelsea, Mich., to Flanders Mfg. Co., 
Pontiac, Mich. 

Miami Valley Machine Tool Co., Dayton, Ohio, to Conover- 
Overkamp Machine & Tool Co., Dayton, Ohio. 

Fay Machine Tool Co., Philadelphia, Pa., to Jones & Lamson 
Machine Co., Springfield, Vt. 

F. HE. Reed Co., and Prentice Bros. Co., of Worcester, to 
Reed-Prentice Co., Worcester, Mass. 

The membership has been increased by seven, making the 
total 173. 

Mr. D. M. Wright of the Henry & Wright Mfg. Co., reported 
on standardization of machine tools, and counseled that no 
radical moves be made without giving them very careful con- 
sideration and obtaining the opinions of every member of the 
association .affected by the proposed changes. The matter of 
revising the nomenclature of the trade was discussed, particu- 
larly the term “machine tool” which the courts have decided 
has a much broader significance than the machine tool build- 
ers generally believe. In view of the ambiguity, Mr. Wright 
offered a resolution to the effect that the name of the associa- 
tion be changed to “American Metal Working Machinery Con- 
structors’ Association.” The resolution was referred to the 
executive committee. 

Mr. ©. Wood Walter of the Cincinnati Milling Machine Co., 
chairman of the committee on prices charged to educational 
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institutions, made no definite recommendations but pointed 
out the inconsistency of the common practice of machine tool 
dealers in dealing with educational institutions as compared 
with the practice of all other concerns, such as builders, plumb- 
ers, publishers, etc. The latter, of course, obtain full prices, 
and it seemed that all interests would be best served by 
making the rule universal and letting the individual mem- 
bers make their contributions to the cause of education direct 
instead of in the form of rebates on the prices of equipment. 

Mr. Walter also reported on the fight against placing ma- 

chine tools on the free list before the Senate committee, in 
the absence of Mr. F. A. Geier, the president of the Cincinnati 
Milling Machine Co. It was pointed out that although the 
subject is by no means settled and adverse legislation may be 
passed, either in the form of the Underwood bill or the Cum- 
mins bill, the machine tool builders, through their representa- 
tives, have placed on record their arguments against unjust 
discriminations and the prospects are reasonably bright for a 
tariff of twenty-five per cent as against no protection at all. 
as originally proposed in the Underwood bill. 
_ The paper “How can the Mechanical Journals be made of 
the Most Value to their Patrons?” by Mr. Fred E. Rogers, 
editor of MACHINERY, Was read in the second session (see 
engineering section of this number), following which Mr. 
Charles E. Hildreth of the Whitcomb-Blaisdell Machine Tool 
Co., presented ‘“‘What has the Future in Store for Us?” ac- 
companied by a large chart on which the fluctuations of pig 
iron prices for the past eighty-five years had been plotted. 
From this chart the prospects for the next six years can be 
predicted if the observed cycles in the past are reproduced. 
The signs of the times and known conditions existing with 
the railroads seem to confirm the indication of the chart that 
an era of heavy pig iron consumption and general prosperity 
is close at hand, if it has not already begun. 

The third session was given up entirely to meetings of the 
lathe, sensitive drilling machine, boring machine, gear cutting 
machine, grinding machine, hand screw machine, radial drill- 
ing machine, planing machine, milling machine, shaping ma- 
chine, vertical drilling machine and turret lathe committees. 

In the last session Mr. Charles E. Carpenter of EH. F. Hough- 
ton Co., spoke on “The Value of the House Organ as an Ad- 
vertising Medium.” He outlined the history of the Houghton 
Line and the principles observed in its conduct, without giving 
conclusive statements as to the value of house organs to manu- 
facturing concerns generally. The fact was made plain that, 
to be successful, a house organ must have a good organization, 
including editorial writers of exceptional ability and that the 
circulation list must be carefully selected. 

The question of admitting the makers of woodworking ma- 
chinery had been submitted to letter ballot, and the vote was 
against their admission, the opinion being that the woodwork- 
ing machinery makers have to meet so many conditions out of 
common with those of the machine tool industry that there 
would be confusion and lack of harmonious action. 

The committee on standardization was made permanent. 
Mr..L. P. Alford, editor of the American Machinist, reported 
on the progress of the investigation being made by the Bureau 
of Standards at Washington into the laws governing the be- 
havior of metals beyond the limit of proportionality up to and 
including rupture. It is within this zone that all metal work- 
ing machines act in changing the shape of metals, but com- 
paratively little has been done scientifically to deduce the 


laws of action. 
* * * 


HYDRAULIC PRESS—PULLEY REAMING 
MACHINE 


The illustrations show two homemade tools in the plant of 
the Cleveland Planer Works, Cleveland, Ohio, the first being 
a portable hydraulic press and the second a pulley reaming 
machine, The hydraulic press consists of a wheeled base con- 
taining the ram and carrying the hand pump and two up- 
rights with a cross-rail at the top. The ram will safely exert a 
pressure of 100 tons, and, of course, has sufficient capacity 
for assembling all ordinary press fits met with in machine tool 
building. It is used also for straightening shafts. Being 
portable, the press is taken to the work when it is more con- 
venient than to transport the work to the press. 
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The pulley reaming machine consists of a low cast-iron base 
supporting the table and enclosing the reaming spindle which 
runs in an oil bath. The bevel gears and pulley shaft also 
are immersed in the oil bath, thus providing lubrication for 
all running parts from one reservoir, by a simple construction 


Fig. 1. Portable Hydraulic Press made and used by Cleveland 
Planer Works 


that is practically proof against leakage and drip. The table 
carries the pulley dogs, these being two stationary uprights on 
opposite sides of the spindle. 

The reamers have square shanks fitting the square socket 


Cutting Keyway in Hub of 101/2-ton Rope Pulley 


in the vertical spindle and enter the pulley bore from the 
‘under side. The pulley is restrained from turning by the two 
uprights or dogs and “feeds” down by its own weight only, 


the pressure of the spokes against the uprights tending to keep 
the feed from being too rapid. 
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KEYSEATING LARGE PULLEY IN AN 
INDIAN SHOP 


The keyseating job illustrated herewith is of considerable in- 
terest because of the great difference between the size of the 


Fig. 2. Pulley Reaming Machine made and used by Cleveland 
Planer Works 
pulley and the machine. The casting is a large rope pulley 
which weighs ten and one-half tons, whereas the keyseating 
machine weighs only about one ton. The keyway cut is 2% 
inches wide, and the machine used for cutting it was built by 
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Mitts & Merrill, 843, Water St., Saginaw, Mich. The cutting of 
such a large keyseat on a machine of this size, to the required 
degree of accuracy, is made possible by the method of support- 
ing the work and guiding the tool. The bored hub fits over 


a vertical post which forms a part of the machine, and this . 
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post is provided with a groove in which the cutter operates. 
The advantage of this construction is that the keyway is cut 
with reference to the bore, and the cutter has a positive and 
rigid support. Locating the pulley by the bore also makes it 
unnecessary to have the hub faced true, as far as cutting the 
keyway is concerned. This machine has a maximum stroke 
of nineteen inches and the stroke can be decreased to suit 
the length of the work. The cutter has a quick-return move- 
ment which is twice as fast as the cutting speed. It also has 
an automatic relief on the return stroke. 

The photograph of this keyseating operation was received 
from Messrs.- Burn & Co., Ltd., Bengal, India. This firm is 
said to be the largest engineering and shipbuilding concern in 


the Far East. 
* * * 


MACHINING CLUTCH HUBS IN A 
CLEVELAND AUTOMATIC 
The different machining operations for producing motor car 
clutch hubs on a 6-inch standard model Cleveland automatic, 


are shown by the accompanying diagrams. These hubs are 
made of 14 point carbon, open-hearth steel and from rough bar 
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ROUGH TURN & DRILL 
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Successive Operations for Producing Motor Car Clutch Hub in 
Cleveland Automatic 


stock. The first operation is feeding out the stock and gaging 
it to length by means of a stop-gage A, which is mounted in 
the No. 1 hole of the turret. 

During the second operation, the entire length of the clutch 
hub is rough-turned by an overhanging turning attachment B. 
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A central hole is also drilled with a 1 15/32-inch high-speed 
oil-feed drill D, which is carried in the No. 2 turret hole. The 
turning tool C is made from square stock, and the cutting edge 
is formed by simply grinding the end. The holder that car- 
ries this tool is fastened against the face of the turret and 
is clamped around the stems of all the other tools, which gives 
a very rigid support. 

The third operation consists of rough-counterboring, cham- 
fering, forming the outside, and finishing the periphery of the 
large flange at the outer end of the hub. The rough-counter- 
boring is done by two tools mounted in boring-bar F, which 
is provided with an oil feed. The forward tool G bores a 
1 27/32-inch hole and tool H, a 2 23/82-inch hole. The rear tool 
I chamfers the outer edge of the larger hole, as shown. The 
finishing tool H, mounted in the overhanging turning attach- 
ment B, takes a finishing cut over the large flange. The flat 
forming tool J, which is mounted on an adjustable toolpost on 
the front of the cross-slide, forms the outside of the clutch 
hub at the same time that the tools previously referred to, are 
in operation. 

The fourth operation is that of finish-counterboring. The 
tool for this work is of a three-step form, provided with an 
oil feed. This counterbore is not made of one piece, but is 
composed of three separate tools. The advantage of this con- 
struction is that if one tool wears out before the rest, it can 
be replaced, whereas, if the entire tool were solid, it would be 
difficult to grind and expensive to reproduce. The smallest 
part K has a taper shank with a tang similar to an end-mill. 
The part L is locked by a square key and is backed up by a 
nut M; it has longitudinal adjustment to compensate for grind- 
ing the front faces. 

The cutting-off operation, which comes next in order, starts 
before the work of the finishing counterbore is completed, and 
the cutting off is half finished at the time this counterbore is 
withdrawn; then the cutting-off tool severs the piece from the 
bar. 

The time for each of these operations is as follows: 1. Gag- 
ing to length (takes place during the idle movement of the 
machine). 2. Drilling and rough-turning, 9 minutes. 3. 
Rough-counterboring, forming and finishing large flange, 12 
minutes. 4. Finish-counterboring, 4 minutes. 5. Cutting off, 
4 minutes 26 seconds. Idle movement of machine, 50 seconds. 


‘Total time for each hub, 30 minutes 16 seconds. 


These, clutch hubs are machined accurately to size and 
require very little extra work after being severed from the 
bar. The actual labor cost is about five dollars per hundred. 
The simple design of tools used for these operations is an 
important feature, especially in the production of pieces of 
this kind in large quantities. Forming tool J is a high-speed 
steel tool and both ends are the same, although the engraving 
only shows one end. With this arrangement, if one end is 
worn to such an extent that it needs replacement, after a 
large number of parts have been made, it is simply necessary 
to turn the tool around and use the opposite end. The cutting- 
off tool is a strong, straight blade, which can be adjusted in 
a few minutes after grinding, and all of the tools are rigidly 


mounted, 
* * * 


The American Society of Engineer Draftsmen held its regu- 
lar monthly meeting in the Engineering Societies Bldg., May 
16. A paper was read by Mr. R. H. Boehck of Evansville, Ind., 
on “The Development of Logging Machinery,” and Vineet: 
Nickel of the Worthington Pump Co. delivered a lecture on 
“Practical Applications of the Slide Rule.” The meeting was 
especially interesting on account of the fact that Miss Marie 
Oberlander, student of architectural drawing at Teachers 
College, Columbia University, was admitted to junior member- 
ship. Miss Oberlander is the first woman to be elected as a 
member of the society. 

aR % * 


Within the past decade concrete has become one of the most 
important of building materials, but unless properly mixed 
with standard materials it is hardly ever satisfactory. Mr. 
Leonard C. Wason, president of the Aberthaw Construction Co., 
states that in his opinion five per cent taken out of the proper 
cost of a concrete building decreases its value one-half. 
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SEVENTEENTH ANNUAL MEETING 
OF THE N. A. M. 


The National Association of Manufacturers held its seven- 
teenth annual meeting at the Waldorf-Astoria, New York City, 
May 20-22. At the first session the reports of the various com- 
mittees, including those on consular reform, bankruptcy, mer- 
chant marine, and union labor were presented. One of the 
most valuable features of the convention was the exhibition of 
safety appliances and the special motion picture exhibit which 
illustrated in a clear and interesting manner the methods of 
accident prevention. The exhibition of safety appliances con- 
sisted of a large number of working models, and two thousand 
photographs lent to the society for the occasion by the Wis- 
consin State Industrial Commission and the U. S. Steel Cor- 
poration. A model ten feet long of an ocean liner with full life- 
boat equipment was exhibited by the Hamburg-American line, 
and a full-sized installation of a submarine bell signaling sys- 
tem, with both sending and receiving apparatus, was shown. 

Four films of moving pictures relating to accident preven- 
tion were shown, the first being of the general dramatic moving 
picture type, illustrating the disregard of safety appliances 
which is frequently met with among experienced workmen, and 
showing the fatal results. Another film showed the practical 
application and use of safety appliances on many machines in 
the plant of the Brown & Sharpe Mfg. Co., Providence, R. I. 
These pictures illustrated probably better than could have been 
done by any other means the need for, and the application of, 
effective guards on machine tools. Incidentally, one was im- 
pressed with the great field for moving pictures for educational 
purposes, not only as regards accident prevention, but as re- 
gards machine operation in general. : 

Another film showed methods adopted in large factories for 
safeguarding the employes in case of fire. Typical fire driils 
were exhibited showing hundreds of employes forming in line 
in perfect order and descending the fire-escapes from the third 
and fourth stories of a factory building. Since the deplorable 
Triangle Waist Factory fire, in New York City, fire drills have 
been made compulsory by law in the state of New Jersey, and 
these moving pictures were taken under actual working con- 
ditions at the regular fire drills. An interesting feature men- 
tioned in connection with this exhibition of pictures was that 


in the case where fire drills are inaugurated, it is highly im- 


portant to have an organized system for keeping the employes 
together and in order after they have left the building until 
they are ready to enter the building again, so that there may 
be no unnecessary loss of time. This applies to the fire drill 
as well as to an actual fire, which might be put out in a few 
minutes. In one case, it was stated that, ina factory employing 
eight hundred girls, the fire drill proved a success, as far as 
leaving the building in order was concerned, but no provision 
had been made for the method of re-entering the building, and 
it took several hours to again collect the working force! An 
interesting film submitted by the North German-Lloyd Steam- 
ship Co. showed a life-boat drill on board one of their liners. 

There is a good reason for dwelling so long upon this exhibi- 
tion of moving pictures, as it seems beyond question that acci- 
dent prevention and the safeguarding of life and limb of in- 
dustrial workers has become a matter to which all association . 
of manufacturers and engineers must give due attention. At 
the same time, there is probably no more effective means to 
illustrate to both the employers and employes the causes of 
accidents and the means for their prevention, than is offered 
by the moving picture machine. To the National Association 
of Manufacturers is due considerable credit for having given 
so much attention to this subject, and for having cooperated 
with the moving picture film makers in producing films of this 
character. 

During the second day of the convention, one of the main 
addresses was that by Mr. John Kirby, Jr., president of the asso- 
ciation. His address was largely devoted to a bitter and uncom- 
promising attack directed partly against the initiative, refer- 
endum and recall, and partly against the National Civic Fed- 
eration and the labor unions. Mr. Edward S. Beach read a 
paper on the “Influence of Patent Laws on the Development of 


Industries,” in which he defended the present patent laws and - 
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voiced his objections to the provisions for compulsory working 
contained in two bills now before congress. One manufacturer, 
commenting upon the paper, stated that he believed that the 
bills containing clauses for compulsory working secured to the 
inventor all that was intended to be secured by the patent law, 
and that such provisions did not involve additional hardship 
to inventors. Addresses were also made by Mr. James A. 
Emery, on “Legislation and Business,” and by Mr. Franklin H. 
Wentworth on “Fire Prevention.” 

During the afternoon session, May 21, papers were read by 
Mr. Frank E. Law, on “Workmen’s Compensation for Acci- 
dents,” and by Mr. Walter E. Edge, on ‘“‘Workmen’s Compensa- — 
tion.” Mr. Henry Weismann read a paper on “Immigration, 
Its Value to the Country, Past, Present and Future.” 

During the last day of the convention, addresses were made 
by Mr. Irving T. Bush, on “Currency Reform”; by Mr. M. L. 
Stewart, on “Trade Possibilities of the Philippine Islands and 
the Far East”; by Mr. W. M. Benney, on “The National Associa- 
tion of Manufacturers and its Work for Export Trade,” and 
by Mr. C. A. Conant, on “The Panama Canal in Relation to 
Commerce and Transportation.” Moving pictures showing the 
progress on the Panama Canal were shown. A banquet was 
held on the evening of May 22, which marked the conclusion 
of the convention. 

The following officers were elected for the year: President, 
John Kirby, Jr., Dayton, Ohio; secretary, George S. Boudinot, 
New York; treasurer, A. B. See, New York; assistant treas- 
urer, J. P. Bird, New York. 

* * * 


CONSOLIDATION OF THE HORTON CHUCK 
COMPANIES 


S. E.. Horton Machine Co., Windsor Locks, Conn., and E. 
Horton & Son Co., of the same place, manufacturers of lathe 
chucks, have been consolidated through the sale of stock owned 
by Ezra B. Bailey to interests affiliated with Stoddard Ells- 
worth Horton, the president and treasurer of the S. E. Horton 
Machine Co. Mr. Horton will be president, treasurer and gen- 
eral manager of the combined companies. 

The E. Horton & Son Co. was started sixty-two years ago by 
Eli Horton, the inventor and patentee of the first geared uni- 
versal chucks. Mr. Horton developed original methods of manu- 
facture and made his product known for excellence throughout 
the manufacturing world. His grandson, S. E. Horton, was 
identified with the E. Horton & Son Co. beginning 1891 and 
was superintendent of the plant from 1896 to 1905. He left 
the company a few years ago and organized an independent 
company of which he was president and treasurer. The con- 
solidation of the Horton chuck companies will make condi- 
tions favorable for a much stronger and more effective business 


organization. 
* * * 


REORGANIZATION OF THE WALTHAM 
- WATCH TOOL CO. 


The Van Norman Machine Tool Co., Springfield, Mass., is a 
new corporation organized to take over the business and prop- 
erty of the Waltham Watch Tool Co., of that city. The author- 
ized capital stock is $400,000, and the incorporators are: Frank 
H. Page, Clarence J. Wetsel, Charles HE. Van Norman and Fred 
D. Van Norman, all of Springfield. Mr. Page, who is president 
of the National Equipment Co., will be president of the reor- 
ganized company; Mr. Wetsel, formerly manager of the Baush 
Machine Tool Co., of Springfield, will be treasurer; Charles E. 
Van Norman, vice-president; and Fred D. Van Norman, secre- 
tary. The Van Normans founded the Waltham Watch Tool Co. 
about eleven years ago, in Waltham, Mass. 

The company will continue to manufacture the Van Norman 
milling machines, universal bench lathes, bench milling ma- 
chines, internal grinding machines and other tools and acces- 
sories that have become well known during the past few years. 

* * * 


When springs are used for producing certain movements in 
quick succession, the strength of the springs should be from 
two to three times what would be required to produce the 
same movements at a slow speed. 


June, 1912 MACHINERY 83 


AAA 


LULUVUUOUUSLUVUURAUUUIAUUUUTUUTUA ETT UU 


A new adaptation of an old tool for deter- 
mining accurately the depth of gear teeth 


VERNIER CALIPER NO. 687 


Measuring the bottom diameter of gears provides an accurate. 
check on the cutting operation and insures the duplication of any 
desired standard. 


This tool, therefore, is found especially valuable in the Automo- 
bile Shop for measuring automobile transmission gears, and in fact 
for measuring the bottom diameter of any gear where it 1s im- 
possible to use our regular vernier calipers on account of the 
thickness of the jaws. 


Outside of the measuring jaws this tool is exactly like our | 2" 
vernier caliper, and can be used as such. 


Write for further information. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. L, U. S. A. 


HMMM ANA 
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PERSONALS 


George B. Pickop, formerly master mechanic of the Ameri- 
can Hardware Co., has entered the employ of the Universal 
Screw Machine Co., Hartford, Conn., as general superintendent. 


Henry G. Dreses, president of the Dreses Machine Tool Co., 
Cincinnati, Ohio, sailed for Europe May 25. Mr. Dreses will 
make a tour of European manufacturing countries in the in- 
terests of his concern. 


CG. A. Nourse has resigned as general superintendent of the 
American-LaFrance Fire Engine Co., Elmira, N. Y., to be- 
come superintendent of the Reed-Prentice Co., of Worcester, 
Mass. He assumed his new duties June 1. 


George Bradshaw has been appointed general safety agent 
of the New York Central & Hudson River Railroad Co. He 
will have his headquarters at New York, reporting to the 
general claims attorney and to the general manager. 


Douglas T. Hamilton, associate editor of MACHINERY, has 
been made Western editor with headquarters in the Monad- 
nock Block, Chicago, Ill. Mr. Hamilton will travel in the 
machine tool building territory west of Pittsburg and Hrie. 


H. W. Kreuzburg, president of the Champion Tool Works Co., 
Cincinnati, Ohio, sailed May 25 on the Cincinnati for a four 
months’ trip in Europe in the interests of his company, taking 
in Great Britain and the Continental manufacturing countries. 


J. C. Dufresne, formerly in charge of the speed and rate 
setting departments of the Providence Engineering Works, 
Providence, R. I., has resigned to become factory engineer 
and mediator for the Aurora Automatic Machinery Co., Aurora, 
Til. 

J. E. Fries, engineer with the Cutler-Hammer Mfg. Co., Am- 
pere, N. J., has been transferred to the San Francisco office as 
Pacific Coast engineer, where he will be able to render 
prompter service to the rapidly growing business of the com- 
pany on the Pacific Coast. 


Duncan H. Macdonald has resigned as general manager and 
superintendent of the Southern Engine & Boiler Works, Jack- 
son, Tenn. Frank W. Milbourn has been elected to succeed 
Mr. Macdonald as general manager, and H. M. Harris has been 
appointed superintendent. 


Emile A. Tordet, manager of the Italian branch of Fenwick 
Freres & Co., of Paris, Turin, Liege, etc., is on a two-months’ 
business trip in the United States to visit the firms repre- 
sented by his concern in Italy. His address while in the 
United States is care of Brown & Sharpe Mfg. Co., Providence, 
Ra 


W. S. Quigley has withdrawn from the Rockwell Furnace 
Co., New York City, of which he was vice-president and gen- 
eral manager since the formation of the company. Mr. Quigley 
has formed the Quigley Furnace & Foundry Co., 50 Church St., 
New York, to carry out some advanced ideas in furnace con- 
struction. 


Ezra B. Bailey of Windsor Locks, Conn., who recently sold 
out his entire interest in E. Horton & Son Co., of Windsor 
Locks, had been connected with the company for thirty-two 
years. He became treasurer and general manager of the com- 
pany in 1880 and has been in the chuck business longer, with 
one exception, than any other man now engaged in it. 


George I. Keyes (W. P. I. 797) has retired from the manage- 
ment of the Reed Foundry Co., Worcester, Mass., with which 
he was connected since it was first established in 1901. For 
the present Mr. Keyes will take a much needed rest and vaca- 
tion. He was formerly a member of the firm of Keyes & Wood- 
bury, Worcester, Mass. 


John Harland Nelson has been elected professor of applied 
mechanics by the trustees of the Worcester Polytechnic Insti- 
tute, Worcester, Mass., to succeed the late Prof. Edward L. 
Hancock. Prof. Nelson has been at the head of the department 
of applied mechanics, Case School of Applied Science, Cleve- 
land, Ohio, for the past three years, and is a graduate of the 
South Dakota State College. 


A. Bradley Burgess (W. P. I. ’01) has been appointed gen- 
eral manager of the Standard Plunger Elevator Co., Worcester, 
Mass. Mr. Burgess, upon graduation from the Worcester Poly- 
technic Institute, became an estimating engineer, following 
which he filled the positions as sales manager, local manager 
and now that of general manager. Since he assumed control, 
the main offices have been removed from 115 Broadway, New 
York, to Worcester. The treasurer’s office of the company will 
remain in New York. 


W. H. Sherwin, for the past ten years Northwestern repre- 
sentative of Joseph T. Ryerson & Son, Chicago, located at 
Minneapolis, has resigned his position, and will become gen- 
eral manager and vice-president of the Alberta-American Or- 
namental Iron Co., of Redcliffe, Alberta. - This concern is suc- 
eessor to the American Ornamental Iron & Steel Co., of Minne- 
apolis, Minn., a well-known concern that is moving its entire 
plant to Redcliffe where it expects to add to its already large 
equipment and thus put the concern in a position to handle 
the business of that rapidly developing country. 

John W. Hill, mechanical engineer, has resigned from the 
Brown & Sharpe Mfg. Co., Providence, R. I., to become sales 
engineer with the Bantam Anti-Friction Co., Bantam, Conn. 
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Mr. Hill has a wide experience as mechanical engineer, having 
been connected with the General Hlectric Co., Westinghouse 
Electric & Mfg. Co., and the American Locomotive Co., at 
Providence. He was also associated several years ago with 
Mr. W. S. Rogers, president of the Bantam Anti-Friction Co., 
at the Watervliet Arsenal, in the design of heavy machinery 
for building the big guns for coast defense purposes, and is, 
therefore, well equipped for the position he now holds. 
* * * 


OBITUARY 


Hugh Addison Reed, president of the Baird Machinery Co., 
Pittsburg, Pa., and one of the most prominent machine tool 
men in the Pittsburg district, died at his home 1232 Sheffield - 
St., N. S., April 25, aged fifty-eight years. Mr. Reed was a 
native of Pittsburg, having been born in the old city of Alle- 
gheny, and spent his entire life in that vicinity. Although 
he had not been in good health for the past year, his death 
came as a shock to his many friends. He was one of the 
first to represent the machine tool business in Pittsburg, be- 
coming interested in it at an early age. Mr. Reed was a 
member of the Engineers’ Society of Western Pennsylvania, 
and Technischer Verein, and was well known by the machine 
tool builders throughout the country. 


*  * * 


COMING EVENTS 


June 12-14.—Annual convention of the American Railway Master 
Mechanics’ Association at Atlantic City, N. J. 

June 17-19.—Annual: convention of the Master Car Builders’ Asso- 
ciation at Atlantic City, N. J. 

June 17-22.—Virst annual gas engine show under the auspices of 
the National Gas Engine Association in the Auditorium, Milwaukee, 
Wis. Albert Stritmatter, secretary, Cincinnati, Ohio. 

June 27-29.—Summer meeting of the Society of Automobile Engi- 
neers, Detroit, Mich., Hotel Pontchartrain, headquarters. Coker a 
Clarkson, secretary, 1786 Broadway, New York. 

July 9.—Annual convention of the American Railway Tool Fore- 
men’s Association in Chicago. H. L. Miller, secretary of the supply 
association, 835 Monadnock Bldg., Chicago, III]. 

August 20.—Annual convention of the International Railroad Mas- 
ter Blacksmith’s Association at Hotel Sherman, Chicago, Ill. J. E. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. 

September 2-7.—Sixth congress of the International Association for 
Testing Materials at the Engineering Societies Building, 29 W. 39th 
St., New York. H. F. J. Porter, secretary, 1 Madison Avye., New York. 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; Hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. 

October 7-11.—Annual convention of the American Hlectric Railway 
Association and allied associations in Chicago, Ill. The exhibit will 
be at Dexter Pavilion, 483d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 389th St., New York. 


NEW CATALOGUES AND CIRCULARS 


RicHarD DupGron, Broome and Columbia Sts., New York, manufac- 
turer of hydraulic jacks, hydraulic punches, and roller tube expanders. 
Booklet entitled, ‘‘Some Mathematical Recreations.” 


Gem Mra. Co., Pittsburg, Pa. Catalogue No. 6 of steel and brass 
oilers, torches, oil carriers, tallow pots, flue scrapers, foundry chaplets, 
loose pulley lubricators, flexible shafts, portable drills, center grinders, 
clamp spindles, universal joints, electric polishing machines, stop 
clutches, ete. 

“CONOVER-OVERKAMP MACHINE & Toon Co., Dayton, Ohio (successors 
to Miami Valley Machine Tool Co.). Catalogue of lathes and No. 1 
grinder comprising 14-inch standard lathe; 16-inch standard lathe; 
16-inch lathe, double back geared; plain turning lathe; and universal 
ores and tool grinder, illustrating applications to various forms of 
cutters, 

Hepert R. Morrison, Sharon, Pa. Circular of the “Morrison” 
water-tube boiler of the type consisting of cylindrical shells connected 
by water-tubes, there being two shells above and two below connected 
by tubes and surrounded by brick work which is provided with baffle- 
Lave insuring thorough circulation of the hot gases over the heating 
surface. 


RocHESTHR BorinG MACHINE Co., Rochester, N. Y. Sixteen-page 
catalogue, 8 by 10 inches, on floor type and table type boring machines. 
The machines are illustrated and details of construction are shown 
a ee tempt ee and halftones. Special tables and attachments are 
also shown. 


ROCKFORD DRILLING MACHINE Co., Rockford, Ill. Booklet entitled 
“Jigging and Tooling.” This booklet illustrates and describes how the* 
Rockford gang drills built by this company may be used to best ad- 
vantage in manufacturing work. A number of examples from prac- 
tice giving detailed data of possibilities in production form the basis 
of the contents. 


QW. T. Coppnranpd Co., 100 William St., New York. Booklet entitled 
“Circulation of Water in Steam Boilers,” containing a general treatise 
on circulating devices and especially on the Copeland patent automatic 
circulating system, describing its general construction, how it works, 
what it accomplishes, etc. The text matter of the booklet is clearly 
illustrated by engravings. 


Huss-BricHt Mre. Co., 2111 Fairmount Ave., Philadelphia, Pa. 
Pamphlet entitled “Ball Bearings in Woodworking Machinery,” illus- 
trating a large variety of woodworking machinery to which ball bear- 
ings have been successfully applied; also showing the approved con- 
struction of ball bearing mountings adapted to the peculiar conditions 
in woodworking machinery. 

Hyatt ROLLER BEARING Co., Newark, N. J. Miniature bulletin 
400 C of twenty pages on roller bearing line shafting boxes. Data of 
tests made by the United Shoe Machinery Co., showing a large saving 
in power, are included; also data on a test made by the American Can 
Co. A price-list is given of Hyatt standard line-shaft bearings and 
alee Sieuld main shaft bearings, and dimensions of Hyatt standard 

oxes, ete. 


MakutcHan Roiier BeartnG Co., 1541-42 McCormick Bldg., Chi- 
cago, Ill. Catalogue of roller bearings and roller bearing hangers. 
The principle of the Makutchan roller bearing is illustrated and de- 
scribed and tables of sizes and price lists of roller bearings, roller 
bearing hangers of various types, and thrust ball bearings are given. 
A number of halftone illustrations are included, showing views of 
installations where the Makutchan bearings are used. ; 
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Time Per Piece—7 Minutes 


Weare now cutting our universal shaft 
forks from solid steel bars. The draw- 
ing shows them ready for milling. 


A No. 3 Vertical with a 20" Circular 
Attachment forms up the 
outside at one setting and 
at one cut. 


This is possible because all 
feeds are set and controlled 
from the front of the knee 
without stopping. A com- 
bination of table, cross and 
circular feeds is used. 


Speed, 94 Revolutions. 


Feed, 2 1=4" per minute. 
Time per piece, 7 minutes. 


The next operation consists of milling out the fork for the ball seat. 
There are two fixtures. While the operator is filling one, the other 
piece is being milled. Time for this cut, one minute. 


You will notice that the cutter is different from the usual end 
mill—suggests some of our advanced ideas in cutter design. 


We are pretty far ahead in everything that relates to milling. 


Ask for our New Examples of Modern Milling Practice. 


The Cincinnati Milling Machine Co. 


Cincinnati, Ohio, U. S. A. 


EUROPEAN AGENTS—Alfred H. Schutte, Cologne, Berlin, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna, Budapest 
and Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
on-Tyne and Glasgow. CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. AUSTRALIAN AGENTS—Thos. McPherson & Son, 
Melbourne. JAPAN AGENTS—Andrews & George, Yokohama. CUBA AGENT—Erajewski- Pesant Co., Havana. ARGENTINE AGENTS—Robert Pusterla & 
Co., Buenos Ayres. 
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SkinNeR CHUCK Co., New Britain, Conn. 1912 catalogue and price 
list covering independent, universal and combination lathe chucks; 
drill chucks; planer chucks; faceplate jaws; drill press vises and 
reamer stands. A new line has been added to the products of this 
company, consisting of all-steel independent lathe chucks and all-steel 
faceplate jaws. The catalogue gives complete tabulated dimensions 
and price lists of all the tools illustrated and described. 


LINCOLN-WILLIAMS Twist Dritut Co., Taunton, Mass. Catalogue 
of carbon and high-speed steel twist drills, reamers and milling cut- 
ters; also arbors, disks, countersinks, mandrels, saws, sockets and 
sleeves, taps and dies. ‘The catalogue includes a number of tables of 
general value on cutting speeds, decimal equivalents of listed sizes, 
dimensions of Morse taper shanks, dimensions of Brown & Sharpe 
taper shanks, drill feeds and speeds, melting points of the elements, 
and tap drill sizes. 


WATSON-STILLMAN Co., 192 Fulton St., New York. Catalogue No. 83, 
entitled “Hydraulic Benders,’ covering 64, 6- by 9-inch pages, and 
illustrating and describing hydraulic and motor-driven rail benders; 
shaft straighteners for lathes; portable shaft straighteners; straighten- 
ing presses; pipe benders; axle straightening presses; bar straight- 
eners; hydraulic shaft straightening presses; plate straightening and 
forming presses; beam bending presses; strake benders; crank pin 
presses ; bending jacks, etc. 

EueGgenn Dintzenn Co., 214-220 EB. 238d St., New York. Circular 
illustrating the ‘‘Dietzgen’’ economy box for storing blueprints, draw- 
ings, tracing paper, etc. The box is especially adapted for the storing 
and preservation of blueprint paper, the construction being such that 
light is excluded. Provision is made for measuring and cutting off 
the paper to the exact required length. This feature of economy 
means a substantial saving in almost any drafting-room using blue- 
print paper, tracing paper and other paper in rolls. 


Yate & Townn Mrc. Co., 9 Murray St., New York. Catalogue No. 
12-D, 1912, of chain blocks, electric hoists, trolleys and cranes. This 
catalogue, containing 96, 6 by 9-inch pages, illustrates and describes 
in detail the various types of hoisting devices built by the company. 
Constructional features are plainly illustrated and carefully described 
and parts and details are numbered and named so as to make it easy 
to order duplicate parts. All dimensions necessary for preliminary 
layouts are included, making the book, in general, valuable for the 
designing engineering and manufacturer. 


NATIONAL-ACMB Mre. Co., Cleveland, Ohio. Booklet entitled “Parts 
for the Trade,” illustrating a large number of specialties made on 
National-Acme automatic screw machines to customers’ specifications 
and to order only. The parts shown comprise spark plugs, automobile 
engine parts, special screws and nuts, carbureter and magneto parts, 
sundry accessories, lubrication parts, motorcycle parts, heavy ma- 
chinery parts, screws, bushings, nuts, etc., for speedometers, cyclometers, 
indicators, typewriters, phonographs, sewing machines, washing ma- 
cpepee. Hardy ake tools, plumbing supplies, gas appliances, locomotives, 
cars, ete. 


WESTINGHOUSE ExLucrric & MANUFACTURING Co., East Pittsburg, Pa. 
Descriptive leaflets No. 2303, Direct-current Crane Motors; Nos. 2313, 
2314, and 2315, Commiutating Pole Mine Motors; No. 2368, Strap 
Wound Armature Coils of Westinghouse Railway Motors; No. 2370, 
Details of Railway Motors; No. 2376, Box Frame Interpole Railway 
Motor for use on_600- to 1200-volt service; No. 2377, Box Frame In- 
terpole Railway Motor for Locomotive Work; No. 2393, Dynamotor- 
Compressor for 1200- to 1500-volt Direct-current Service; No. 2444, 
Equalizer Flywheel Hoisting Sets; No. 2464, Rheostats for Direct-cur- 
rent Motors. 3 
_ STANDARD MACHINERY Co., Providence, R. I. Catalogue, eighth edi- 
tion, on drop presses, comprising plain drop presses in eight sizes with 
hammers weighing from 60 to 800 pounds; power lifters for plain 
drop. presses for 40- to 1000-pound hammers; automatic drop presses 
in eight sizes with hammers weighing from 50 to 1200 pounds. A 
valuable chapter on foundations is included illustrating the construc- 
tion of approved forms. The company also builds trimming presses, 
roller bearing and plain bearing rolling mills, rotary swaging ma- 
chines, wire-drawing machinery, roller bearings, ball bearings and spe- 
cial machinery. 

J. H. WinuiamMs & Co., 61 Richards St., Brooklyn, N. Y. Catalogue 
of drop-forged wrenches for all uses, spanners, wrench sets for auto- 
mobilists, ‘‘Ratcho” wrenches, lathe dogs of the safety and ordinary 
forms, C-clamps, machinists’ clamps, strap clamps, external caliper 
gages (unfinished), machine balanced handles, toolpost fittings, thumb 
nuts, eye-bolts, swivels, hoist hooks, rope sockets, rod ends, yoke ends, 
shafting collars or bushings, key forgings, weldless pipe ferrules and 
flanges, chain pipe vises, chain pipe wrenches, crankshafts, connecting 
rods, valve stem forgings, levers, etc. The company makes drop forg- 
ings of iron, steel, copper, bronze and aluminum. ‘The front cover of 
the catalogue is double, bearing on the front face a drop-forged engi- 
neer'S wrench with the “flash.” The second cover shows the trimmed 
wrench, the opening in the front cover having the effect of a trimming 
die used for removing the flash of drop-forgings. The design is unique 
and peculiarly appropriate. 
J Winner MAcHINnry Co., 50 Church St., New York. Catalogue of 
Wrnst Schiess, Ltd., Dusseldorf, Germany, builder of heavy machine 
tools. This well-known German concern has built some of the largest 
machine tools in the world as, for example, a turning and boring mill 
with table 86 feet 1 inch diameter, weighing approximately 660,000 
pounds. The catalogue illustrates the works’ interior, erecting shop, 
heavy type roughing lathes, “sliding and surfacing lathe’ for turbine 
Shafts, turning lathe for turbine shafts, turning lathe for large turbine 
shafts and drums, weighing 732,600 pounds, heavy roll roughing lathe, 
hollow boring lathe, turning and boring lathe, turning and boring mill, 
portable boring mill, planing and milling machine, standard type 
planing machine, pit planing machine, transverse laning machine, 
shaping machine, triple slotting machine, combined s otting and drill- 
ing machine, universal radial drilling machine, horizontal boring and 


milling machine, cylinder boring machine, double punch press, bending 
machine, horizontal cold saw, ete. 


CINCINNATI-BICKFoRD Toou Co., Oakley, Cincinnati, Ohio. Catalogue 
of Cincinnati’ heavy pattern upright drilling and tapping machines, 
comprising 20-inch high-speed sliding head drill, square or round table 
and hand or power feed, with or without tapping attachment, belt or 
motor drive; 21-inch stationary head, heavy pattern drill, with and 
without back gears, belt or motor drive; 21-inch sliding head, heavy 
pattern drill with and without tapping attachment; 24- to 42-inch 
regular heavy pattern drill, with and without tapping attachment, belt 
or motor drive ; 24- to 36-inch, special pattern drill with geared tapping 
attachment ; 20-inch high-speed sliding head gang drill, furnished with 
two to six spindles, each with or without tapping attachments and 
with or without power feed; and 21- to 42-inch heavy pattern gang 
drill with four spindles. The details of table equipment are illus- 
trated; also right angle drive, belted motor drive, geareq motor drive, 
motor and speed-box drive, friction back gear and tapping attachment, 
feed box, depth gage, automatic trip, ete. 


TRADE NOTES 
HILL, Cuarkn & Co., INc., has d its Phil i 
512 Arch St., to 1011 Chestnut Sti wea i ster eta 


CUTLER-HAMMER MFG, Co. Ampere, N. J., opened an office in the 
Title Insurance Bldg., in Los Angeles, Cal., Keele : 
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NILES-BEMENT-POND Co., removed its Chicago offices from the Com- 
pein BIER Bank Bldg. to the McCormick Bldg., 332 S. Michigan 
ve., May 1. 


Brown & SHARPE MFc. Co.’s drafting-room gave a minstrel show 
and entertainment for the benefit of the ‘‘League for the Suppression of 
Tuberculosis,’ May 3. 


TOLEDO MacHINE & Toot Co., Toledo, Ohio, has contracted for a 
three-story iron and brick building 90 by 115 feet which will be used 
in connection with the present business. 


WILLIAM GANSCHOwW Co., Chicago, Ill.. gear cutter, has taken another 
floor in the building now occupied, adding new machinery and increas- 
ing the capacity one-third. The company hag also fitted up a finely 
equipped office. 


STANDARD ROLLDR BHARING Co., 50th St. and Lancaster Ave., Phila- 
delphia, Pa., recently purchased and installed over $100,000 worth of 
additional machinery equipment to increase its facilities for the manu- 
facture of ball and roller bearings. 


PHILADELPHIA GHAR WoRKS, 1120-1122 Vine St., Philadelphia, Pa., 
has established a special automobile service for local customers, thereby 
shortening local delivery time considerably, and also enabling the com- 
pany to quickly place cut gears in the express companies’ care when 
ordered from out of town. 


Norton Co., Worcester, Mass., broke ground April 5 for a $100,000 
administration and research laboratory building which will be situated 
between the present buildings and those of the Norton Grinding Co. 
facing on New Bond St. ‘The new building is to be of brick, and will 
be three stories high, with a basement 98 by 157 feet. 


BIGNALL & KeELyR MrFc. Co., Edwardsville, Ill., manufacturer of 
Peerless, Duplex and P. D. Q. C. pipe threading and cutting machines, 
emery surfacers, die grinders and rolling cutters, has made an ex- 
clusive sales agency arrangement with Manning, Maxwell & Moore, 
Inc., for the sale of its machines throughout all the Eastern states. 


QuicLEY Furnace & Founpry Co., 50 Church St., New York, has 
been formed by Mr. W. S. Quigley, formerly vice-president and gen- 
eral manager of the Rockwell Furnace Co., New York. ‘The new com- 
pany will carry out some advanced ideas in furnace construction and 
has secured the services of able furnace engineers who have been 
associated with Mr. Quigley for a number of years. 


BILLINGS & SPENCER Co., Hartford, Conn., and Claire L. Barnes Co., 
Chicago, Ill., have discontinued the selling arrangements existing be- 
tween them by mutual consent. In future the Billings & Spencer Co. 
will market its products of drop forgings and tools direct. During the 
past two years the company has more than doubled its manufacturing 
capacity, and its new plant at Dividend, Conn., devoted exclusively to 
the making of drop forgings, is now in full operation. 

CINCINNATI ELECTRICAL TooL Co., 652 Evans St., Cincinnati, Ohio, 
announces that it has just completed two sizes of universal drills 
which will operate on direct current as well as alternating current. 
Type OX2 will drill up to 3/16 inch in steel and hard wood and up 
to %& inch in soft wood. Type OX83 will drill %4 inch in steel and 
hard wood and ¥% inch in soft wood. The armature runs in ball 
bearings, and the gears are enclosed and -run in grease. 


KELLY REAMER Co.’s stockholders held their annual meeting at the 
company’s office in Cleveland, Ohio, April 20 and elected Wm. E. Kelly, 
W. A. Calhoon, H. J. Maxwell, O. H. P. Davis, BE. B. Jessup, George 
Bauer and Thomas A. Torrance, directors, who elected the following 
officers for the year; president and general manager, Wm. HE. Kelly; 
vice-president, W. A. Calhoon; secretary, H. J. Maxwell; and treas- 
urer, O. H. P. Davis. The company reports a large increase in busi- 
ness during the past year. 


JOSEPH TRACY and Henry F. DONALDSON have associated themselves 
as automobile engineers to undertake consultation, research and devel- 
opment work, design and construction, laboratory and road tests, and 
have removed the office which Mr. Tracy has maintained for several 
years at 116 West 39th St., to 1786 Broadway (cor. 58th St.), New 
York. The testing laboratory in New Jersey, near New York City 
will be maintained as heretofore, and its facilities will be increased 
by additional equipment. 


Stark Toot Co., Waltham, Mass., manufacturer of precision bench 
lathes and attachments, bench milling machines, watchmakers’ lathes 
and fine tools completed its fiftieth year in business May 1. Since 
the business started it has not had a shutdown. lock-out or cessation 
of the regular work, beyond the regular yearly vacation of a week. 
The business was founded by John Stark who was succeeded by the 
present John Stark at his death. The company is the,.fourth oldest 
industry in Waltham, being antedated only by the Boston Mfg. Co., 
Davis & Farnum Co., and the Waltham Watch Co. ; 


J. L. Oscoop Toou Co., 121 Erie Co. Bank Bldg.. Buffalo, N. Y., re- 
cently took over the business of J. L. Osgood, manufacturer of Osgood’s 
indestructible tool handles. Several new types of indestructible handles 
have been added; also a line of black diamond hand tools, and the 
‘junior class” indestructible file and tool handles. These handles will 
not split, having a steel-bound inner core which resists the splitting 
action of the file tang. A line of screwdriver handles made on the 
same principle has also been added, having hard wood handles with 
steel reinforced core and transverse scores on the grip, making a 
strong and powerful handle. 


W. ROBERTSON MACHINE & FouNnpRY Co., 32 Greenwood Pl., Buf- 


falo, N. Y., is a new concern recently organized under the laws of the 
state of New York with $15,000 capitalization, $12,000 of which is 


paid in. The officers are: W. Robertson, president and manager; T. J. 
Reed, vice-president; F. H. Keil, secretary; and F. M. Robertson, 
treasurer. The company will manufacture machine tool specialties, 


including a complete line of power hacksaws for all kinds of metal 
cutting, and special—drilling machines. It will also manufacture, to 
order, gray iron pistons, cast within 0.005 inch of finished size by a 
new process which insures the wrist-pin holes being absolutely round 
and to the dimensions specified in the drawings, and produces a bal- 
anced piston which is very essential for quiet and serviceable motors. 
Mr. W. Robertson, the president of the company, has been a successful 
designer of tools and appliances, having placed over 1600 of his power 
hacksaws on the market. He was formerly connected with the Fron- 
tier Iron Works of Buffalo, N. Y. 


EARLE GEAR & MACHINE Co., Stenton and Wyoming Aves., Philadel- 
phia, Pa., was recently awarded a contract for one of the most inter- 
esting features in connection with the operation. df the locks of the 
Panama Canal, that is, the mechanism which controls the collapsible 
hand-rails on the top of the various gates, forty in number, When 
these gates are closed a standing rail on each side serves to prevent 
persons from falling into the water. As the gates are opened to per- 
mit the passage of vessels, these rails are automatically collapsed or 
folded by means of a unique driving mechanism, motor operated. The 
worms, gears and screws for this device incorporate some very interest- 
ing engineering features. All parts are exceptionally heavy and the 
design of the entire outfit has been made with a view to quick operation 
and accessibility. There are eighty sets—forty right-hand and forty left- 
hand. Each gate is approximately seventy feet long, and some idea 
of*the rugged construction necessary can be gained from consideration 
of this dimension. The company, to which the contract was awarded, 
is a specialist in the manufacture of work of this character; it re- 
cently produced a large number of lock-working mechanisms for the 
New York state barge canal. 
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KIGHT-MOTOR ARTICULATED-TRUCK LOCOMOTIVES FOR THE 
NEW YORK, NEW HAVEN & HARTFORD RAILROAD 


HIRTY-NINE heavy-service, electric locomotives are 
now being built by the Baldwin-Westinghouse com- 
bination for use on the New York, New Haven & Hart- 

ford R. R. between New York and New Haven. This is one of 
locomotives ever con- 


the largest consignments of> electric 


with one large motor. Hach motor has, therefore, one-half the 
number of poles of practically the same size as would be re- 
quired by one large motor of equivalent capacity. Hence, two 
of the small motors have practically the same number of 
parts, such as field coils, armature coils, and brush holders, as 


Fig. 1. Side View of Hight-motor, Articulated Truck, Electric Locomotive 


structed. The design adopted differs from any heretofore used 
for electric engines, in that thirty-six of the engines are 
arranged for single-phase service only. 

_ A side view of one of these locomotives is shown in Fig. 1. 
Each locomotive has four twin motor driving units similar 
to the one shown in Fig. 3, there being eight motors in all. 


- 
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would be required by one large motor. 2, Each of the small 
motors has a diameter practically half of that of one equiva- 
lent large motor; hence a saving in weight and space results. 
3. There is a further saving in weight because each small 
motor exerts but one-half the torque that must be exerted by 
one equivalent large motor; therefore a single gear meshing 


Fig. 2. The Articulated Truck 


One of these motor units is mounted over each driving axle. 
This arrangement has proved very desirable for the following 
reasons: 1. The peripheral speed is a limiting feature in rail- 
way motor design. With two small motors it is possible to 
use a rotative speed of approximately twice that obtainable 


with the pinion of each motor can be used in place of the 
two gears necessary with a large motor of the same total ca- 
pacity. 4. By the use of a single gear, the motor can be longer 
which permits of a more economical design. 5. The motor 
armatures are interchangeable with those used on the New 
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York, New Haven & Hartford and the New York, Westchester 

and Boston motor cars. 6. Finally, eight motors actually cost 

less than four having the same aggregate output. 
These engines have an articulated running gear 


(Fig. 2) 


Fig. 3. One of the Twin Motor Units 


a 


which is very similar to that used for the 072 type New Haven 
(The 072 engines were driven by four motors.) 
This running gear has proved very ‘easy running” as far as 
shock to the equipment in the locomotive cab is concerned, 


locomotives. 


Fig. 4. Spring Buffers and Bumper Girders 


which is one of the reasons why it has been used. The cab 
is carried by semi-elliptic and helical springs in series. This 
spring arrangement resembles, in general principle, at least, 
that which is employed for passenger cars. 


Fig. 5. The Rushton Truck 


In general design and arrangement, all of the locomotives 
are the same, but the three bearing the road numbers 073 to 
075, are for both alternating- and direct-current operation. They 
are intended for fast freight and heavy passenger service and 


MACHINERY 


July, 1912 


are designed to handle a trailing load of 800 tons at a maxi- 
mum speed of 45 miles per hour. When operating on single- 
phase alternating current, they take energy at 11,000 volts and 
25 cycles, and on direct current at 650 volts. 

Thirty-six of the locomotives are equipped for 11,000 volt, 
25-cycle, alternating-current operation only. These are pri- 
marily for fast freight service, but will sometimes haul pass- 
enger trains. They are designed to handle a trailing load of 


1500 tons at a maximum speed of 35 miles per hour, and to 
exert a maximum tractive force of 40,000 pounds. 

The four pairs of driving wheels and two pairs of small 
are in two 


leading wheels, groups having outside frames. 


; 4 eae ie someon 


Fig. 6. View of Locomotive Interior showing Reverser, Air-duct to 
Main Motors, Motor-generator Set for Charging Storage Batteries and 
Operating Unit Switch Control, Air Compressor, Blower Motor, and Trans- 
former in the Background 


These cast-steel frames are four inches wide and are similar 
to those used in steam locomotive practice. The pulling and 
buffing strains are transmitted entirely through the truck 
frames which are braced transversely at the end of the trucks 
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Fig. 7. View of Cab Interior showing Engineer’s Operating Equipment 


and between the driving axles. The inside faces of the driv- 
ing pedestals are tapering and are fitted with adjustable 
wedges. The pedestal binders are of cast steel. 

The drawbar pull is transmitted from truck to truck by 
means of a drawbar adjusted to leave a % inch maximum 
clearance between the end ties or bumper-guides of the trucks 
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when all the slack is taken up. The truck cross-ties, which 
are attached to the inner ends of the trucks, are equipped with 
spring buffers (see Fig. 4) which assist in transmitting the 
buffing shocks from truck to truck. Midway between the 
driving wheels, the bar frame of each truck is braced trans- 
versely by a built-up structure on which the truck center-pin 
is mounted. The center-pin of one truck is allowed a limited 
longitudinal movement with reference to the cab under frame, 
to relieve the frame from pulling and buffing strains. 

A two-wheeled truck of the Rushton type (Fig. 5) with out- 
side journals, is arranged under each end of the locomotives 
and carries the small truck wheels. This truck is of the 
radial type, its frame being connected to the main truck cross- 
tie by two links which are so arranged in relation to each 
other that the intersection of their center-lines, if they were 
extended, would be on the center-line of the locomotive at the 
correct point for the truck radius-bar pin. This construction 
was adopted because the motors are so located that it is im- 
possible to place the radius pin at its normal position on the 
center-line. A radial type drawbar, arranged to receive a 
housing for a Westinghouse friction draft gear, is mounted on 
each end of the engine. Thrust springs are provided to limit 
the lateral movement of the drawbar. The coupler shank is 
supported by a carrier iron which is bolted to the end bumper 
casting. 

Each group of two pairs of driving wheels and a pair of 
truck wheels, is equalized on each side of the locomotive. 
The springs (see Fig. 2) are of the usual elliptic form and 
are mounted directly over their respective boxes. Helical 
springs support the truck frames at their outer ends. The 
equalizing beams are of cast steel. The weight of the cab is 
transferred to the truck frames through coiled springs, and 
the spring pocket plungers slide on the frame cross-ties when 
the engine is traversing curves. The thirty-six locomotives 
have a length between coupler faces, of 50 feet, and the driv- 
ing wheels are 63 inches in diameter. 

The eight single-phase, commutator type, series motors 
which drive each locomotive, have a capacity of 170 horse- 
power on a one-hour rating. The motors are grouped together 
in pairs, as shown in Fig. 3. The two motors of each pair 
(a right-hand and a left-hand motor) are bolted together so as 
to form a unit. Each pair of motors is provided with two axle 
bearings which carry a quill that is concentric with and sur- 
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commutators and armature bearings is afforded. Flexible 
leads of ample length to accommodate all movement of the 
motors relative to the cab, extend through insulating bushings 
in the floor and electrically connect the motors with the con- 
trolling apparatus. 

The three locomotives arranged for operation on either al- 
ternating or direct current are provided with control equip- 
ment that can be used in either service. The pneumatically- 
operated control switches work in combination with a trans- 
former and preventive coils when the locomotive is receiving 
alternating current, and in combination with grid resistors, 
when it is receiving direct current. 

Hach pair of motors is connected permanently in series. In 
alternating -current opera- 
tion, the four pairs are con- 
nected in multiple and on 
direct current they may be 
connected two pairs in 
series or all four pairs in 
parallel. When operating on 
alternating current from the 
line at 11,000 volts, the en- 
ergy passes through an oil 
circuit breaker to the pri- 
mary of the main trans- 
former and thence to the 
ground. A number of taps 
are provided on the sec- 
ondary winding of this main 
transformer and are connect- 
ed to the motor circuits 
through preventive coils, by means of the pneumatically-operat- 
ed switches. There are twelve voltage steps on the transformer 
winding, nine of which are for running points. 

The pneumatic switches, used for operation on alternating 
current, are assembled in one group. This group is located 
close to the transformer. Reversal of the direction of rotation 
of the motors is effected by two pneumatically-operated drum- 
type reversers. Each reverser is so connected as to handle 
two pairs of motors. When the locomotives are on 
direct current, the control of the motors is accomplished by 
two other groups of pneumatically-operated switches . which 
connect the pairs in series and in parallel, in combination with 
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Fig. 9. Transverse Section 


. Temperature 


4 Poiniah 
' fndicator 


_ Trotley Bases 


Resistor Case 
ee ache 


Main 


M | Transto rer © 


Siorage 


Satlery 


80 
Lhd. Ral Shoe 


Fig. 8. Side Elevation of the Electric Locomotive 


rounds the axle. A single gear is secured on one end of the 
quill and into this gear mesh the pinions keyed on the motor 
armature shafts. Mechanical connection between the quills 
and the driving wheels is effected through helical springs 
which are mounted between the driver spokes and the pro- 
jecting arms provided on each end of the quill. <A _ radial 
clearance of 11% inch is provided between the inside of the 
quill and the driving-wheel axle, so that the drivers are free 
to follow irregularities in the tracks. This method of mount- 
ing relieves the axles of the dead weight of the motors and 
insures that the operation of the locomotive will be easier on 
the tracks. 

A low deck is built over each pair of motors and doors are 
provided in the decks in such positions that free access to the 


the resistors. The afches! are arranged in a straight line 
with the resistors directly above them, so that the connecting 
leads between switches and resistors are of minimum length. 
Fig. 6 shows the interior of a locomotive for single-phase 
operation. A master controller is located at each end of the 
cab as shown in Fig. 7. Two Sirocco-type blowers, for handling 
cooling air, are located in the center of the cab directly under 
the main transformer. These blowers draw air from the out- 
side of the locomotive and discharge it through the main 
transformer, motors and resistors. This keeps the equipment 
at a moderate temperature even when operating under severe 
overloads. A double air-brake apparatus is provided on each 
locomotive. Two compressors cach having a capacity of 50 
cubic feet of free air per minute, are mounted within the cab 
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to supply air for the brakes and controlling apparatus. 
An oil burning steam-heater plant capable of supply- 
ing 800 pounds of steam per hour, is installed in the three 
alternating and direct current locomotives for the heating of 
passenger trains. 


* * * 


PIERCING AND EMBOSSING DIE 


By ARON LAWRENCE* 


The piercing and embossing die shown in Fig. 2 was de- 
signed to pierce eight holes in the periphery of the automobile 
head lamp front shown in Fig. 1, and at the same time to 
emboss an arch-shaped rib around the sloping neck portion. 
This rib or ledge is used to support the head of the lamp 
when assembled to prevent it from being buckled out of shape 
when polishing. The pierced holes are for attaching the 
front to the lamp body, and also for fastening the door hinge 
and catch. 

Referring to Fig. 1, it will be seen that the punches for 
the body rivet holes in the small diameter or top portion of 
the front must have a considerably longer stroke than the 
punches for the hinge and catch holes. The base A of the 
die shown in Fig. 2, is a gray iron casting bored out in its 
upper central portion to fit the locating ring B, also made 
of cast iron. The ring B is fastened to base A with large 
screws and dowels. The piercing die bushings C and D are 
pressed into the locating ring B, and are made from hardened 
tool steel. The scrap from the punches passes in toward 
the center of the die and falls down through the opening to 
the bolster plate. The hardened tool-steel embossing punch 
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punches are operated by the angular-faced lugs J, cast integral 
with the upper portion 7 of the die. The punch holders G 
are slotted out to receive a cross-pin J, which limits the 
length of the return stroke. ; 

The lower punches K are similar in construction to those 
just described except that the punch carriers LZ are shouldered 
and are returned by means of helical springs M, held in 
counterbored holes in projecting bosses on the base A. The 
punches are limited in their outward travel by a pin N which 
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Fig. 1. Automobile Head Lamp Front 


works in an elongated slot in the base. This pin also serves 
to preserve the proper alignment of the angular end of the 
earrier ZL under the angular projections 7. Oil holes are 
provided for the proper lubrication of the various plungers. 
The embossing die O is of hardened tool steel, set into a 
cast-iron ring P, which slides vertically below the upper die 
member 7', being guided by four steel pins Q, and limited in 
its travel by the shoulder screws R. A heavy rubber ring S, 
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Fig. 2, Piercing and Embossing Die for Automobile Head Lamp Front 


E is let into the ring B, as shown in the section at x—X, and 
is fastened to it by suitable screws. 

Cast integral with the base A are two blocks projecting 
upward for the reception of the hinge and catch punches, and 
four blocks for the punches used in piercing the holes in the 
body. The shape of these blocks is clearly shown in the sec- 
tional views at Y—yY and Z—Z, respectively. The punches 
F are of hardened tool steel, set into the heavy punch carriers 
G, which are provided with a tool block H against which a 
helical compression spring acts to withdraw the punches. The 

* Address: Detroit, Mich. 


of sufficient resiliency to accomplish the embossing before 
further compressing, is introduced between the ring P and 
the casting 7. Of course this rubber ring must be under initial 
tension or it will not operate properly. 

In operation, the die is used in a heavy arch press with a 
stroke of about 8 inches; the piece, Fig. 1, is located over the 
ring B, and the press is tripped. The arch-shaped rib is first 
embossed, after which the rubber ring compresses, allowing 
the piercing punches to be operated. This method of holding 
the work while forming and piercing insures the correct re- 
lation between the various holes, 
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GRINDING AND CORRUGATING FLOUR 
MILL ROLLS* 


By F. B. JACOBS} 


In the process of flour milling, the grain is first fed between 
spirally corrugated rolls, generally called breaking-down rolls. 
The rolls in common use are from six to twelve inches in 
diameter, and from one to three feet in length, and are made 
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Fig. 1. The Grinding of Corrugated Flour Mill Rolls 


of cast iron, the surface of which is chilled to a depth of from 
one-half to two inches. The crushing of the grain which 
often contains foreign substances, nails, pebbles, etc., soon 
wears away the corrugations. In this case the rolls are re- 
paired by grinding away the worn corrugations in a regular 
roll-grinding machine, and cutting new corrugations in a ma- 
chine built especially for the purpose. The machine shops of 


Fig. 2. Machine for Corrugating the Rolls 


the larger milling concerns are equipped for this purpose; the 
smaller milling concerns, however, depend on contract shops 
which make a specialty of this class of work. 

The grinding operation is shown in Fig. 1, the roll being 
located by its journals or necks and driven by a shaft having 
two toggle-joints. The object of the toggle-joints is to over- 
‘come the tendency of cramping. The grinding wheels used 
on this machine are earborundum, 10% inches in diameter, 
1¥%-inch face, 80 grit, K grade, G-4 bond, and are run at a 
surface speed of approximately 5000 feet per minute. The roll 
shown is 6 inches in diameter and 12 inches long, and is 
revolved at a speed of 40 revolutions per minute. The traverse 
speed is % inch advance for each revolution of the work. 
When removing 1/32 inch, the grinding time on this roll was 
12 minutes and the finish left was excellent. In grinding rolls 
of this kind, but little attention is paid to size, the object of 


* See MACHINERY, May, 1909, “Grooving Chilled Flour Mill Rolls,” 
and June, 1906, ‘Roll Corrugating Device.” ¢ 
+ Address: Care of Carborundum Co., 826 Arch St., Philadelphia, Pa. 
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the grinding being to remove the worn corrugations only. It 
may be added, however, that it is absolutely necessary that 
the rolls be parallel. This is accomplished by adjusting the 
rests that carry the shoes in which the journals run, until 
the roll is in line with the travel of the wheel carriage. In 
the roughing operation the depth of cut should be as great as 
the wheels will stand, which in some cases equals 1/64 inch. 
The final finish is produced by allowing the wheels to pass 
the work several times until they cease to spark heavily. With 
free-cutting wheels, this will be accomplished in a very few 
passes. 

In Fig. 2 is shown the type of machine generally used for 
the corrugating operation; this, at first glance, looks like an 
ordinary iron planer equipped with a taper attachment. In 
Fig. 3 it is seen that the roll is located from its centers and 
also supported by its journals on V-blocks. In setting up 
the machine for the corrugating operation, the operator deter- 
mines the amount of spiral by practically the same method 
as is used by a toolmaker in setting up a universal milling 
machine for cutting a spiral cutter. By referring to Fig. 2, it 
will be seen that the bar A is moved by the block B which 


Fig. 3. Indexing Arrangement of Corrugating Machine 


travels over the taper slide C. The rack D meshes with the 
gear H which imparts the spiral motion to the roll. By setting 
the taper slide at a greater or less angle, different spirals are 
obtained. This adjustment is of great importance as usually 
no two rolls, if they come from different milling concerns, have 
the same spiral, owing to the fact that the various milling 
concerns hold widely different views regarding the correct 
spiral for rolls of this kind. 

At A in Fig. 4 are shown several corrugating tools. These 
are made of a high grade of tool steel, hardened and drawn 
to a straw color. As they have several teeth, they work on 
the principle of a gang tool, thus making it possible to corru- 
gate a roll to the required depth by going around it once. The 
tool, which is securely clamped in a tool-holder as shown at F 
in Fig. 2, is set at an angle with the roll; thus the first tooth 
barely scratches the roll, the next going a little deeper and so 


Fig. 4. Tools and Ratchets used in the Corrugating Machine 


on until the correct depth is reached by the last tooth. As the 
material cut is hard chilled iron, the speed for this operation 
is necessarily slow—one foot in twenty-five seconds. For every 
stroke of the platen the roll is turned three teeth, this being 
accomplished by the ingenious arrangement shown in Fig. 3. 
When the platen is nearing its forward position, the roll A, 
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running over the guide B, drops upon reaching ©. By means 
of the clutch D, the lever E actuates the rack F which turns 
the sector G, thus causing the paw! H to slide over the teeth 
of the ratchet 7. At the return stroke of the platen, pawl H 
engages the ratchet teeth, thus turning the worm, worm-wheel 
and roll. By adjusting the slide B and substituting different 
ratchets, a few of which are shown at B, Fig. 4, the roll-can 
be turned from one to as many teeth as the operator desires. 
Where very deep teeth are to be cut, the roll is generally 
turned one or two teeth for each stroke of the platen. In cut- 
ting fine teeth, however, it is often turned several teeth for 
each stroke. 


Figs. 1 and 2. Safety Device applied to a Drop Hammer 


As there are many different sizes and shapes of corrugations 
it is necessary that the machine be provided with adjustments 
to cover a wide field. The time for corrugating a roll of the 
same size as shown in the grinding operation, was one hour 
and fifteen minutes. The corrugations were 0.010 inch deep 


and spaced twenty to the inch. As roll grinding and corrugat-- 


ing is a special branch of the machinist’s trade that calls for 
skill and judgment along special lines, an expert who is experi- 
enced on this particular line of work generally receives the 
highest wages paid to. machinists in the locality in which he 
is employed. 

* * * 

In an article in Industritidningen Norden, issue of April 12, 
attention is called to the fact that the Tesla steam turbine 
described in the November, 1911, number of MAcHINERY makes 
use of a principle which is by no means new, as in 1894, 
Messrs. P. Nordenfelt and A. Christophe, the former a Swede, 
the latter a Frenchman, applied for a Swedish patent on the 
same type of steam turbine, which was granted. This turbine, 
however, was never developed beyond the experimental stage. 
Whether or not the Tesla turbine, employing the same prin- 
ciple, will meet with a better fate remains to be seen. 
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A MECHANICALLY AND ELECTRICALLY 
OPERATED SAFETY DEVICE 


By BENJAMIN C. WAITE, JR.* 


The problem of properly equipping machine tools with 
safety devices is a difficult one and, as a rule, the older the 
machine, the more difficult it is to guard. A great many firms 
of late have been forced to properly safeguard their machine 
tools on account of the stringent laws recently passed for the 
safeguarding of workers. There is one machine especially 
which is very difficult to guard, and that is the drop hammer. 

In the accompanying illustration an efficient guard for a 
machine of this type is shown. This guard is oper- 
ated by moving the foot from the trip lever shown at 
the lower right-hand side at A to the treadle B in 
front of the machine and the operator. The tripping 
of this extra treadle does nct require any more ac- 
tion or effort on the part of the operator than was 
required before the guard was put on, for previously 
the foot was in continuous motion from the floor to 
the trip lever, while now the foot movement is from 
the trip lever to the treadle, which is held down 
while the work is removed and replaced. While the 
foot is in this position, the swinging guard @ is lo- 
cated as shown in Fig. 1, and is held practically in 
a horizontal position, being operated by the shait, 
crank, and straight rod and spring shown to the left 
of the hammer. These parts constitute the mechan- 
ical connections of the swinging guard. 

The electrically controlled parts of the safety de- 
vice are also shown to the left of the frame immedi- 
ately above shaft HE. The box cover H protects a 
small carbon contact switch which opens the circuit 
when the swinging guard is in the horizontal posi- 
tion, thus causing the dog LZ which is controlled by 
the magnet J and connected to it by the link K, to 
fall into the path of the hammer head, thereby pre- 
venting the hammer from falling. Hence the ham- 
mer cannot “repeat” or be accidentally tripped, these 
being the usual causes of most accidents in hammers 
of this type. When the foot releases the safety 
treadle B, the guard swings down to a vertical posi- 
tion, the circuit is closed, and the magnet, pulling 
downward, draws dog LZ within the housing of the 
hammer, providing a clear path for the falling ham- 
mer, as soon as it is tripped. While the swinging 
guard is in the vertical position, as shown in Fig. 2, 
it is so located that the operator cannot conveniently 
reach underneath or around it. 

This combination of a mechanically and an elec- 
trically operated safeguard has been in successful 
|} operation for nearly two years, and although there 
ye | may not be many hammers in use of the exact type 

shown in the illustration, the principles can be ap- 
plied to many other tools. An important and unique 
feature of the device is that should the electrical current fail, 
the hammer is instantly placed in the safety position, because 
dog L will then immediately fall into the path of the hammer. 
This condition is shown in Fig. 2. 
* * * 


TREATING TUNGSTEN FOR WIRE MAKING 


A process for increasing the ductility of tungsten so that it 
can be made into wire for lamp filaments with less difficulty 
than formerly has recently been patented by Werner von Bolton 
of Charlottenburg, Germany. . The tungsten is treated at a 
red heat with a mixture of hydrogen and chloride of sulphur. 
This serves to remove any oxide of tungsten in the metal 
which is a cause of brittleness. The oxide is converted into 
sulphide which is, in turn, decomposed by the hydrogen. The 
metal thus purified contains some sulphur. It is heated to a 
white heat in a vacuum furnace to expel it, when pure, metal- 
lic tungsten of great ductility is obtained which can be 
easily drawn into wire. When the oxide is reduced by hydro- 
gen in the usual manner, some hydrogen is left which causes 
brittleness; by the sulphur method, this is avoided. 


* Address: Box 24, R. F. D. No. 6, Schenectady, N. Y. 
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WATCH CASE MANUFACTURE*—1 


COMPOSITION PLATE—-TYPES OF CASES—FORMING CEN- 
TER, CAP, BACK AND BEZEL—THREADING 

A watch case is simply a metal box which acts as a 
container for the movement and protects it from injury and 
dust. Watch cases are made from alloyed gold (pure gold— 
24 carat—is too soft), silver, gunmetal and other composi- 
tion metals. A material which is used extensively is what 
is known as “gold filled’; this consists of a bar of com- 
position metal to which a thin strip of gold is soldered. 
These built-up bars, shown at A and B in Fig. 2, are rolled 
out to the desired thickness, and worked up in punch presses 
to form the various members of the case. A gold filled watch 
case wears as well if not better than a solid gold case, does 
not tarnish, and is a stronger protector for the movement. 

Preparing the Gold-plated Bars 

Considerable’ experience is necessary, in preparing gold- 
plated bars, to produce a uniform thickness of gold on the 
surface of the bar. The gold plate, of course, is much softer 
than the composition metal to which it is soldered, and does 
not harden as quickly or as much during the rolling opera- 
tion as does the composition metal. Hence, it is absolutely 
necessary to have a perfect union between the two metals. 

Before uniting the gold strip and composition bar, it is 


necessary that the surfaces which come in contact should 


be made as nearly true planes as possible. The solder for 
uniting the composition bar and gold strip is made from 
alloyed silver, which is rolled out to the proper thickness. 
The composition bar, solder and gold strips are first coated 
with soldering acid on those faces which come in contact. 
If the plated bar is to be used for a bezel, center or cap, 
it is furnished with a gold plate on one side only, but 
if the bar is to be used for the back of either a screw or 
hinged case, a strip of gold is soldered to both faces, as 
shown at B in Fig. 2. 

After the bar has been prepared in this manner it is 
wired so that the various strips will be held in close con- 
tact with each other. Then it is placed in a furnace where 
it is heated to about 1000 degrees F., which is sufficient to 
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cases made. The first and the most common is the open 
face case, shown at A in Fig. 1. This consists of a center 
a, cap b, back c, and bezel d. The stem e, pendant f, crown 
g, and bow h, of course, are common to all ordinary watch | 
cases. Another type of case which has come into prominence 
of late is the screw case shown dismantled at B, C and D. 
This consists of a‘center, back and bezel, the center B, back 
C, and bezel D being threaded so that the various parts of 
the case can be screwed together. There are other cases which 
are made to suit individual requirements and consequently 
are of a special nature. There are four cases, however, which 
are made regularly: the hunting case, consisting of a center, 
cap, two backs and a bezel; the cup case, consisting of a 
screw-cup, bezel and a ring to hold the watch movement; 
and 


the swing-ring case, consisting of a center, cap, bezel, 
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Fig. 2. How the Stock used in making ‘Gold Filled’? Watch 
Cases is prepared 


swing ring; and the bracelet case consisting of a back, center 
and bezel. The latter case is made in an open face. 

In this article is given a description of the methods em- 
ployed in manufacturing an open face case of the type shown 
Occasional references are also made to the 
screw, case, parts of which are shown at B, C, and D. 


Making the Watch Case Center 


After the bars previously referred to have been rolled out 
into strips of the desired thickness, they are cut up in a 
small power shear into squares, as shown at A, Fig. 3. These 


Fig. 1. 


melt the solder and join the various strips. When the bar 
has remained in the furnace long enough for the solder to 
melt, it is taken out and allowed to cool off gradually. The 
wires used in binding are then removed, leaving the bar in 
a condition to be rolled out into a sheet of the desired thick- 
ness. The bar is first passed through “breaking-down”’ rolls, 
and after about ten passes through the rolls, it is annealed 
and pickled. This procedure is continued until the bar is 
rolled out into a strip of approximately the desired thick- 
ness. To bring the strip to the exact thickness, it is passed 
through finishing rolls which give it a better surface. 
Types of Watch Cases Manufactured 
At the present time there are six distinct types of watch 


* For articles on watch making previously published in MACHINERY, 
see “Watch Movement Manufacture,” in the May and June, 1912, 
numbers, and articles there referred to. 


Hinged and Screw Types of Open-face Watch Cases 


squares are then taken to the punch press department where 
they are worked up to form the various members of the 
case. The case centers are blanked out and cupped up in 
one operation in a double-action punch press, their condition 
after the operation being shown at B, Fig. 3. 

From the punch press the cups are taken to the annealing 
furnace where they are annealed, and then pickled to remove 
the scale. They are then again taken to a punch press, the 
next operation consisting in “‘coaxing over’”’ the top edge of 
the cup so that it assumes the shape shown at C. It is next 
taken to a spinning machine in which it is given the shape 
indicated at D. The next operation is what is known as the 
inletting operation for the movement; this consists in turn- 
ing away the material on the inside edge of the case center, 
so that it will fit the movement, and is accomplished in the 
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inletting machine shown in Fig. 4. The center, which, by 
the way, has been fitted up with a pendant, is placed in the 
spring chuck A, the latter being tightened by the knurled 
nut B with a spanner wrench. Tool arbor C is now placed in 
the U-rests D and £, located at right angles to the axis of 
the spindle. This tool arbor C carries cutters Ff, which are 
used for making the various cuts, and are held by set-screws 
in the tool arbor. 

In action, the operator grips the tool arbor C in both 
hands, holding it rigidly in the U-rests. He then brings 
the cutting tools F, one at a time, into contact with the work, 
allowing them to bear or rest on the strip G, which is placed 
across the face of the chuck. The tool arbor is located so 
that the cutting tools will cut to the correct diameter for 
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center for the hinged type of case is not threaded, but is 
jointed. This operation consists in cutting two grooves in the 
side of the case in which two short pieces of gold-plated hol- 
low wire* are soldered. The grooves are cut with two slitting 
saws, thus enabling the grooves in both sides of the case 
center to be cut at the same time. 
Making the Cap and Back 

The cap and back b and ec, Fig. 1, used in the hinged case 
for protecting the movement are also made from squares of 
gold-plated stock which are blanked and drawn up in a double- 
action punch press. The condition of the cap after this 
operation is shown at F in Fig. 3. The only difference be- 
tween the back and cap is that the latter is slightly smaller 
in diameter than the former. After the back and cap are 
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Fig. 3. Evolution and Development of a ‘‘Gold Filled”’ Open-face Jointed Watch Case—Punch Press and Spinning Operations 


the various steps on the case center by means of the stop- 
screw H, held in collar J, which comes against the rear face 
of the U-rest #. 
Threading the Case Center 

The case center for the screw back and front type of case 
shown at B, Fig. 1, is threaded in the machine shown in 
Fig. 5. A case center of the type shown at A is placed in 
the spring chuck B and the nut C is tightened. The belt D 


Fig. 4. 


Inletting the Watch Case Center for the Movement 


is then shifted to run the spindle forward, and the work is 
prepared for threading by means of the tools held in the 
turret ZH, which latter is operated by handles F and G. When 
the turning is completed, the spindle is reversed to run 
backward, and the clutch which drives the rear driving shaft 
through change gears is thrown in by operating the handle 
H. The rear driving shaft carries cams J and J for operat- 
ing the tool carriage which holds the circular threading tool 
kK. Face cam J in conjunction with the change gears traverses 
the tool-slide longitudinally at the proper speed in relation 
to the rotation of the spindle, to cut a thread of the desired 
pitch—40 threads per inch. 

The threading tool K is brought in to and out of action 
by means of the cam J which is timed with cam I to bring 
the tool in to action while the slide is being traversed toward 
the head of the machine. When the roll attached to the 
slide drops into a cut-away portion in both cams JI and J, 
the tool K is withdrawn from the work and returned to the 
starting point by springs. The threading tool is fed in to the 
correct depth by means of handwheel L, operating the top 
slide M, which is provided with an adjustable stop. The case 


drawn up into the condition shown at F they are annealed 
and pickled after which they are ‘‘coaxed” over. The ‘“coax- 
ing’ die and punch bend the top edge of the cap over slightly, 
as at G, Fig. 3. After the “coaxing over” operation, the cap 
is “snapped” by a punch and die, which operation consists 
in flattening out the edges and forming it so that it fits 
the center of the case, as indicated at H. The die used for 
the snapping operation also produces the little thumb catch 
on the edge, which is used for opening the cap. This finishes 
the cap with the exception of jointing and polishing. The 
same operations are performed on the back. The jointing 
consists in soldering a short piece of gold-plated hollow wire 
on the edge of the cap and back, which, in conjunction with 
the hollow wire soldered onto the case center, forms the 
hinges, a piece of gold wire being used as a pin. A seat 
for the hollow wire is milled in a small milling machine 
which is provided with a cutter for this purpose, and a 
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Fig. 5. Cutting the Thread on a Screw Watch Case Center 


chuck for holding the work. The polishing of the cap and 
back will be taken up in another installment of this article, 


Threading the Back 


The back shown at c in Fig. 1, which is used on the screw 
case is threaded in the machine shown in Fig. 6. The work 
is held in a draw-in chuck A, which is operated by handle B. 
The work spindle is provided with a master thread C of the 
same pitch as that which is to be reproduced on the back— 
40 threads per inch—and a leader held in the forward end of 
handle D is brought into contact with this master thread 


* For information regarding the manufacture of gold-plated hollow 
wire, see the article entitled “The Making of Seamless Gold Wire.” 
March, 1911, engineering edition. ‘ 
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by the operator. Shaft # is connected to the carriage which 
holds tool-slide F, and as this shaft is traversed by the master 
thread, it evidently carries the tool-slide with it. 

Before cutting the thread, the back is prepared for it by a 
tool H which is held on slide J and is operated by a foot 
treadle. When ready for threading, the operator grasps 
handle D with one hand, and operates handle J with the other. 
The leader is brought into contact with the master thread, 
and at the same instant the circular tool G@ is fed into the 
_work. The handle D is then dropped, and the carriage is 
returned by a spring. The handle J feeds the slide in to an 


Fig. 6. Cutting the Thread in a Screw Back for a Watch Case 
of the Type shown at B, Fig. 1 


adjustable stop. The screw back is practically completed 
after the threading operation with the exception of polishing 
and engine turning. 


Making the Bezel 


The bezel for the hinged case is shown at d in Fig. 1, and 
also at H and J in Fig. 3; it is used to retain the glass and 
is made from a square of gold-plated stock in a similar 
manner to the other parts of the case. The first operation 
consists in forming it into a cup, similar to that shown at 
F in Fig. 3. This is accomplished by a combination blanking 
and cupping die A, punch B, and plunger C, shown in Fig. 7. 

After blanking and cupping, the bezel is annealed and 
pickled; then it is coaxed over in the die D by punch Z£. 
This leaves it in the condition shown at # in Fig. 3. After 
this operation, the bezel is taken to the punch press and 
the center blanked out with the die F and punch G, shown 
in Fig. 7. This leaves the bezel in the condition shown at 
I in Fig. 3, when it is ready for inletting for the glass. This 


Fig. 7. Punch Press Tools used in Producing the Bezel for a Jointed 
Open Face Watch Case 


operation is accomplished in a machine of the type shown in 
Fig. 4. The bezel is then jointed and pinned to the center. 
The bezel D, shown in Fig. 1, which is used on the screw 
case is threaded in the machine shown in Fig. 6. 
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PATENT LAW INVESTIGATING COMMISSION 


A special message sent by the president to Congress, relating 
to the appointment of a commission to investigate the patent 
laws and report on necessary changes, is one which will be 
endorsed by all persons who have a wish for the sound develop- 
ment of the country’s industries at heart. One of the main rea- 
sons given by the president for this message is that the present 
patent laws make it possible for large corporations to buy up 
patents and suppress their manufacture, so that the public 
never receives the benefit of many inventions during the life 
of the patent. Meanwhile any other inventor is prevented from 
developing ideas of his own, if they should have enough simi- 
larity to the already patented but unused devices to constitute 
an infringement. 
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COMBINATION FORMING AND TESTING 
MACHINE 


By F. B. HAYS* 


Recently the writer had occasion to make a series of experi- 
ments with plastic masses pressed into hard substances of vari- 
ous shapes. As the experiments covered an entirely new field of 
development, special machines were required for treating the 
raw materials used in producing the plastic masses, for press- 
ing the latter into the required shape, for accurately determin- 
ing the pressure used in the compression, and for testing the 
compressive strength of the shapes after forming. After con- 
siderable study and a few preliminary tests the machine shown 
in Fig. 1 was designed and built for performing the last three 
operations. 

The machine consisted of a heavy cast-iron frame A, and a 
screw B operated by a steel gear C. This was ‘driven by the 
pinion D which was keyed and pinned to the shaft HZ. The 
screw was kept from turning by a key. The lower half of the 
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Fig. 1. Combination Forming and Testing Machine 


casting was bored and reamed vertically and horizontally as 
shown, and then bushed by steel tubing R, ground externally 
and internally. The ends of these holes were closed by abso- 
lutely tight plugs and gaskets after the pistons F and H had 
been inserted into the bushed holes, and the space back of 
them filled with a very heavy oil. 


DAO wy" 


A, COLD-ROLLED STEEL: B, HYDRAULIC PACKING; C, LEATHER; 


D, BRONZE; E, YELLOW BRASS; F, RUBBER; G, STEEL WIRE, 
Machinery 


Figs. 2 to 4. Various Forms of Pistons for Hydraulic Testing Machine 


The operation of the machine is as follows: A split die is 
inserted at K, so that it rests on the piston H. The die is 
partly filled with the plastic composition, and a steel plunger is 
inserted into it at the top. The screw B is then run down by 
means of the crank ZL until it presses on the top of the plunger. 
A round steel lever is then inserted into the hole N, and the 
screw B run down until the pressure desired is registered by 
the gage M. The screw is then run up, and the valve W per- 


* Address: 107 W. Walnut St., Indianapolis, Ind. 
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mits water to enter from a city water main, which causes the 
piston H to rise to the top of hole R, thus pushing the die and 
plunger out of the machine. 

When testing, the formed composition (after being treated) 
is placed on the piston H and the screw run down upon it until 
it cracks. The piston compresses the oil and water so that 
the pressure at which the test piece cracks is registered by the 
gage M, the valve W being closed. The cock Y is then opened 
and the water drains from the machine so that the piston may 
be pushed back into place. The heavy oil will not pass 
through the cock. The hand screw O and the piston F are 
used when the city water pressure is not sufficient to raise 
the piston H. In this manner the machine both made and 
tested the formed pieces. 

In making experiments with this machine a number of inter- 
esting facts were noted which may be useful to persons com- 
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CONTENTS OF HORIZONTAL CYLIN- 
DRICAL TANKS 


By FRANCIS J. FRENCH* 


When a cylindrical tank placed in a horizontal position is 
partly filled with a liquid, the cross-sectional area of the fluid 
in the tank is, of course, a circular segment. The usual way 
of calculating the volume of the fluid in the tank would be to 
find the area of this segment and multiply this area by the 
length of the tank. In this way, the volume of the fluid would 
be found in cubic feet or cubic inches, according to the unit of 
measurement used. This expression, then, would usually have 
to be converted into gallons. 

A rapid approximate method is provided by the accompany- 
ing diagram, the use of which is illustrated by an example in 
dotted lines. The scale on the left-hand side of the diagram 


ing in contaet with high-pressure hydraulic work. The pres-gives the ratio of the depth of the fluid in the tank to-the total 
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Diagram for Finding the Contents of partly filled Horizontal Cylindrical Tanks 


sure used in the experiments varied from 40 to 20,000 pounds 
per square inch. 

The first interesting fact noted was that water worked 
through the heavy cast-iron walls at about 1800 pounds pres- 
sure per square inch, and that it ran through so rapidly at 
6000 pounds pressure that it was impossible to increase the 
gage pressure. Upon the substitution of heavy black oil this 
leakage was eliminated below 5000 pounds. Upon coating the 
internal walls with water glass and pressing in the steel bush- 
ings, practically all leakage was prevented up to 20,000 pounds 
per square inch, so long as oil was used. Originally the 
greatest source of leakage was around the pistons, which were 
first made as shown in Figs. 2 and 3. These pistons leaked 
a great deal at 1400 pounds when water was used, and at 2500 
pounds when oil was used. Pistons of the type shown in Fig. 4 
were then substituted with very satisfactory results up to 16,000 
pounds pressure per square inch. This type of piston leaks 
less after being used for a short time than when first inserted. 


* * 


An alloy of iron and cobalt in the proportions of iron from 
65 to 70 per cent and cobalt from 30 to 35 per cent is 
highly magnetic; the magnetism of this alloy at saturation 
is stated to be 10 per cent greater than that of the pure iron. 


diameter. The diagonal lines on the diagram give, respectively, 

the diameter of the tank and the total length. The scale on 

the right-hand side of the diagram gives the volume of the_ 
contents in U. S. gallons per foot of length, while the scale at 

the bottom of the diagram gives the total contents of fluid in 

the tank. 

As an example, let us assume that the liquid fills the tank 
to a depth of 30 inches, that the total diameter of the tank is 
90 inches, and that it is 28 feet long. The ratio of depth to 
diameter is then one-third, and, beginning at this point on the 
scale to the left, we follow a horizontal line until it intersects 
the line marked “functions of segmental areas.” From this 
line we follow a vertical line until it intersects the line denot- 
ing the diameter of the tank, and then again a horizontal line 
until it intersects the line for the total length of the tank; 
from this point we follow a vertical line to the bottom scale 
which gives the volume of the liquid in U. S. gallons. If from 
the last point of intersection we had continued following a 
horizontal line, instead of a vertical line to the bottom scale, 
we would have located a point on the scale to the right which 
would have given the volume of liquid per foot of length of 
tank in U. S. gallons. 


* Address: U. S. Engineer Office, Custom House, New Orleans, La. 
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PROCESSES IN PRODUCTION OF AUTO- 
MOBILE TRANSMISSION GEARS*t 


One of the most important problems in modern automobile 
construction, and one which has received a great deal of at- 
tention from mechanical engineers during the past few years, 
is that of the quiet working of the running parts. Next to 
the engine itself, the gears have proved the greatest offenders 
in making noise. Therefore, the demand for gears which are 
accurate, interchangeable and silent, together with the neces- 
sity for producing them both rapidly and at a low cost, has 
caused a great deal of attention to be devoted to the various 
processes, tools and appliances whereby that demand may be 
satisfied. We thus find that there are being placed on the 
market an increasing number of machine tools, steels and car- 
bonizing materials, each of which claims some advantage over 
its predecessors, such as increased output, greater simplicity, 
superior generating features, and better hardening results. It 
is the intention, however, to deal here chiefly with the pro- 
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Figs. 1 to 7. Automobile Transmission Gears at Various Stages 
of Completion 


cesses of manufacturing gear-box gears by means of a complete 
equipment of gages, tools, jigs, etc., with the object of insur- 
ing interchangeability. To a very large extent fitting is thus 
dispensed with. After the final machining operation has been 
performed, the parts should be ready to be assembled. When 
a duplicate part is wanted it can be supplied from stock, as 
the methods here to be described insure that it will fit into 
its correct position without trouble. 

There is probably no part of an automobile that is subjected 
to greater use—and abuse—than the gears, especially the 
gear-box gears. Carrying, as they do, practically all the power 
developed by the engine, and receiving at the hands of a care- 
less driver the strains imparted by suddenly applied load or 
by rapid changes, it is absolutely necessary that the gears be 
made of the highest grade materials, and that the very great- 
est care and the best workmanship should be bestowed upon 
them. As the saving in weight is an important factor in the 
design of the transmission, the gears must be made as small 
and as light as possible, and yet be sufficiently strong to carry 


* Paper read by Mr. Walter Betterton before the Graduates’ Sec- 
tion of the Birmingham (England) Branch of the Institute of Auto- 
mobile Engineers, April 25, 1912. 

+ See the following articles previously published in MACHINERY: 
“Alloy Steels for Motor Car Construction,’ August, 1909, engineering 
edition; ‘“Casehardening,’’ August, 1905, engineering edition. See 
also MACHINERY’S Reference Book No. 63, ‘Heat Treatment of Steel.’ 
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suddenly applied loads with no danger of breaking. Owlag to 
the methods by which the speeds are changed, and the clash- 
ing and bruising to which the gears are thus subjected, the 
transmission mechanism must be made of material which is 
both hard and tough. Different kinds of steel have been used, 
and each has been treated by various methods in the attempt 
to discover the perfect gear material. Although this has not 
yet been found, so much progress has already been made that 
the transmission gear of a modern well made automobile, when 
carefully handled, will last nearly as long as the car itself. 
Steels used for Automobile Gears 

Of the various kinds of steel which have hitherto been em- 
ployed, nickel, nickel-chrome and chrome-vanadium steels seem 
to have more advocates than any others. In most factories 
the gears are casehardened, and it is this class of gear which 
will be dealt with in. the following. Gears treated in this way 
have been taken out of cars which have been run many thou- 
sands of miles, and in some instances the original tool-marks 
on the face of the teeth were still visible. 

The processes in the manufacture of low carbon nickel-steel 
easehardened gears, such as the finished gears shown by Figs. 
1, 2 and 8, will be described in the following. The various 
processes will be explained in the order in which they are 
performed. The composition of nickel steel, suitable for high- 
speed gears, is as follows: Carbon, 0.20 per cent; manganese, 
0.65 per cent; silicon, not exceeding 0.20 per cent; phos- 
phorus, not exceeding 0.04 per cent; sulphur, not exceeding 
0.04 per cent; and nickel, 3.50 per cent. Steel with 3.50 per 
cent nickel rolls and forges well, and when hardened, the 
ratio of the elastic limit to the ultimate strength is very great. 
The influence of nickel on steel is that it increases the ten- 
sile strength and the elastic limit. 

Nickel steel of the composition just mentioned should have 
an elastic limit, after treatment, of about 30 tons per square 
inch. The influence of silicon on the results of quenching is 
similar in many ways to that of carbon. It is dependent on 
the co-existing amount of carbon and manganese, and it is 
difficult to obtain silicon in steel without the presence of man- 
ganese. Silicon appears to increase the tensile strength and 
diminish the ductility; but for various reasons it is generally 
considered objectionable. 

Phosphorus is the least desirable element in steel, but up to 
one per cent it appears to increase the tensile strength. Sul- 
phur tends to produce hot-shortness and difficulty in working, 
but in the presence of manganese the effect is diminished. 


The Gear Blanks 

Blanks for gears of the type shown in Fig. 1 should be cut 
from the bar, since it has been proved that steel is not im- 
proved by drop forging, although some steels are less sensi- 
tive to injury than others. An investigation of drop forged 
and bar-cut nickel steel gears, details of which were given in 
a paper read by Mr. John A. Mathews before the Franklin In- 
stitute (see MaAcnuInery, August, 1909, engineering edition, 
“Alloy Steels for Mctor Car Construction’), showed that 
under static tests the bar-cut gears were fully 25 per cent 
stronger, and also that the resistance to shock was greater. 
The gears shown in Fig. 8 should be made from a drop forg- 
ing, as shown by Fig. 3, although when only small quantities 
are required, it would not pay to make dies. In this case or- 
dinary forgings should be considered. Gear blanks should be 
annealed previous to machining. 

The reasons for leaving so much extra metal will be ex- 
plained in the order in which they concern the various opera- 
tions necessary in the attempt to get a perfect gear—an end 
which, it is needless to say, is seldom, if ever, attained. In 
the case of a gear as shown in Fig. 2, made from a bar, it is 
not necessary, for reasons which will be seen later, to leave 
any extra metal. Much of the trouble due to distortion in 
the heat-treatment is caused by the forging operations being 
done at too low a temperature, in which case the metal does 
not have a chance to flow properly, but is merely forced into 
shape by the die. This sets up internal strains that will be 
released when the part is annealed. 


Rough-turning and Annealing 
The first operation is to rough-turn the part all over for the 
purpose of removing the outer skin, previous to the second 


834 


annealing, leaving a one-sixteenth inch case on the parts re- 
quired to be hardened, such as the top diameter of the gear, 
and the sides of the teeth. For the bore a one-eighth inch 
allowance is required, in gears where the hole is to be a run- 
ning fit, or castellated, and has to be hard. A one-quarter-inch 
allowance, however, is necessary when the gear has to be 
bolted to a center, or to another gear, in which case the bore 
need not be hard, as it is only used for locating the gear cen- 
trally. In rough-turning, allowance must be made for the 
extra metal, the gears, after machining, appearing as shown 
in Figs. 4 and 5. 

When making gears it is, of course, necessary to have the 
steel carefully and uniformly annealed. The process of anneal- 
ing is one of great importance, and is better performed in a 
specially designed sealed furnace, constructed as a muffle, so 
that the required heat is obtained uniformly by radiation, 
without any flame to impinge on the steel. In addition to 
softening the steel, and making it easy to machine, annealing 
has the effect of bringing it to a more homogeneous condition 
by eliminating the molecular strains which are set up by roll- 
ing, hammering and stamping. Hence, when the steel is 
heated preparatory to hardening, equal expansion should fol- 
low, and also equal contraction when cooled. 

It will thus be seen that should the steel not be annealed 
uniformly throughout, the risks of warping when hardening 
are considerably increased. The object of rough-machining is 
to break down the scale preparatory to the second annealing, 
and as the strains set up by rough-machining are released by 
the second annealing, the metal is then in as normal a con- 
dition as possible. At the present time there are many com- 
pounds used for annealing. A few years ago, the ashes from 
the forge were considered sufficient for properly annealing 
steel, but today many special preparations are manufactured 
and sold for the purpose. 

The more common materials used are powdered charcoal, 
charred.leather and hydro-carbonated bone-black. These same 
materials are used for carbonizing, but after having been used 
once they are of very little use for that purpose. However, 
their use for annealing has the additional merit of economy, 
because they can be used repeatedly, adding each time a little 
that has only been used for the carbonizing process. Air- 
slacked lime may also be used for this process. The piece to 
be annealed is usually packed in a wrought-iron box, using one 
of the previously mentioned materials, or combinations of 
them, for the packing. The whole is then heated to the proper 
temperature,which is about 1760 degrees F. In the case of the 
gears in question, this temperature should be maintained for 
one hour. The box may then be set aside with the cover on 
in order to cool down to atmospheric temperature, or it may 
cool off with the furnace. It should be noted that the annealing 
temperature ought always to be higher than that for carbon- 
izing. For all kinds of steel and for all grades of annealing, 
the slow-cooling furnace gives the best results, because the tem- 
perature can easily be raised to the right point, kept there as 
long as necessary, and then regulated to cool down as slowly 
as desired. Gas, oil, or electric furnaces are, of course, the 
easiest to regulate. 


Finish-boring and Broaching 


Gears to be broached as shown in Fig. 8, should be finish- 
bored with an allowance of 0.015 inch for grinding after hard- 
ening, and faced on one end true with the bore to take the 
thrust of the broaching on a La Pointe or similar broaching 


machine. The broaches should be made of carbon steel, oil 
hardened, tempered and ground, and should be specially 
treated. It is necessary to treat the steel with some carbon- 


aceous material until it will harden in oil, as it is well 
known that steel hardened in oil is less likely to spring than 
if hardened in water. The tendency for steel to crack is al- 
most eliminated and it has a maximum of toughness, unless, 
of course, the steel has been improperly treated in the fire. 
The special treatment consists essentially in supplying the 
surface of the steel with an additional amount of carbon by 
some material that will not injure the steel. No form of bone 
should be used on tool steel for this process, as bone contains 
a high percentage of phosphorus, and the effect of this is to 
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make the steel weak and brittle. Charred leather gives the 
best results. 

The over-all length of the broach suitable for the gears 
shown in Fig. 8 is about 26 inches, the cutting portion being 
about 17 inches, and the teeth of %-inch pitch, cut straight 
and backed off. The pilot should be about 3 inches long. The 
teeth should never on any account be cut spiral, as this tends 
to twist the broach while in operation, and consequently the 
castellation would not be true. To produce an accurate castel- 
lated hole, as shown by Fig. 8, in nickel steel, it is necessary 
to use about ten roughing broaches and one finishing broach, 
especially when this operation is to be performed to very fine 
limits, as in the case of the gears in question. The last four 
teeth in each broach should be parallel, and the rest tapered 
in equal progression. On the first broach the pilot should be 
round and of the same diameter as the hole in the gear to be 
broached. On the following ones the pilot should be a sliding 
fit in the hole produced by the previous broach, and should at 
the same time be located from the castellations. 

The finishing broach should have a piece at the rear end, 
about 3 inches long, of the exact size of the castellated shaft 
on which the gear is to be fitted when finished. This will act 
as a burnisher. The broaches are pulled through the work, 
which is quite a good feature, as it tends to keep them 
straight while in operation. The cutting portion being so long 
enables the operation to be performed without previous rough- 
slotting, which is required when the gears are drifted on the 
power press. After broaching, the gears should be turned. 

Finish-turning 

Castellated gears should be turned on a mandrel, locating 
from the castellations. The parts required to be hard, such 
as the top diameter of the gears, which should have an allow- 
ance of 0.005 inch for gear-cutting purposes, and the sides of 
the teeth and fork groove are then finished, leaving the gear 
as shown in Fig. 5. In the case of the gear in Fig. 1, the top 
diameter should be finish-turned with an allowance of 0.005 
inch, and the sides of the teeth and the bore with an allow- 
ance of 0.125 inch, so that the latter can be bored out again 
after carbonizing, which would leave the hole soft, as it is not 
required to be hard. The finish-turning leaves the gear as 
shown in Fig. 4. Gears such as shown in Fig. 2 can be finish- 
turned and bored complete at this operation. 


Cutting the Teeth 

One of the most important operations is the cutting of the 
teeth after annealing. The method to be described is at pres- 
ent in practice and gives very successful results. The teeth 
should be roughed out on the hobbing machine and, where 
possible, several gears should be placed on the work-arbor at 
one setting. A great deal of time is saved by placing several 
gears on the work-arbor, which should always be steadied at 
the top. Suppose six are to be cut at one setting; this would 
mean that the hob would only have to travel into and clear 
the work once instead of six times, which would be necessary 
if they were cut singly. When putting several gears on the 
arbor, they must be faced exceedingly true, or the arbor will 
be bent. This is especially true when the hole is small and 
the gears large in diameter. Plenty of lubricant should be ap- 
plied in this operation, oil being most commonly used. The 
hob should be made of high-speed steel, a six-pitch hob being 
3 inches in diameter, and a five-pitch hob, 314 inches in diam- 
eter. On account of the accuracy required, single-threaded 
hobs are preferable. For the roughing operation a cutting 
speed of sixty feet per minute of the hob, and 0.020 inch feed 
per revolution, are considered good practice for a nickel steel 
six-pitch gear. 

For the finishing operation at least 0.010 inch should be al- 
lowed for a six-pitch gear and other pitches in proportion. If 
the finishing cut is merely a scraping cut and not enough 
stock is removed to let the cutter get a real chip, the cutter 
may glaze over the work, especially if the cutter and the 
work-arbor are not held rigidly. The gears should be finished 
one at a time, excepting plate gears, in which case several can 
be placed on the arbor at one setting. For this purpose a 
Fellows gear shaper should be used, because the cutter can be 
made far more accurate than a hob or a rotary cutter. The 
teeth of this cutter can be ground after hardening, and this 
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corrects any inaccuracies that may have crept in. On the 
cutter-arbor, at the back of the gear-cutter, should be placed 
a round disk made of high-speed steel, hardened, ground and 
backed off, which will act as a shaving tool and will take off 
the 0.005 inch left on the top diameter, as previously stated. 
This will make the outside diameter true with the pitch line. 
The teeth should be cut about 0.001 inch thin at the pitch line 
to produce a running fit. The gears should now be tested for 
center distance, for which purpose a plate with two pins for 
the bores, set at the correct center distance, should be used. 
Owing to the courtesy of Mr. Ward, of the Universal Gear 
Grinding Co., the author has had the opportunity of seeing in 
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Fig. 8. Completed Gear, shown in Progress of Evolution 
in Figs. 3, 5 and 7 


operation a machine for grinding gear teeth, which has the 
appearance of filling a long-felt want in the automobile indus- 
try. If it is—and the author believes it is—what the makers 
claim for it, it would not be necessary to finish-cut the teeth, 
as, with the exception of those of the gear shown in Fig. 8, 
they could be ground after hardening. This would obviate the 
final process of “grinding-in’” with emery and oil, a process 
which at present is so unsatisfactory. In the case of the gear 
teeth shown in Fig. 8, the grinding wheel would foul the large 
gear when grinding the small one, to overcome which it would 
be necessary to re-design the gear and make it in two parts. 
The machine has many good features, the main one being that 
the shape of the wheel is maintained by three diamonds which 
dress the wheel, and which are controlled by one former. One 
is used for truing up the top diameter of the wheel, and one 
is placed on each side for truing the curvature. 

The tooth-rounding should be performed on an automatic 
tooth-rounding machine. Several gears should be mounted on 
_ the same arbor, and the teeth of the wheels may be rounded 
in succession at one setting. No doubt most readers are quite 
familiar with the reason for this operation, which, therefore, 
requires little explanation, unless it be to say that it is done 
to facilitate the changing of the gears, and also to prevent the 
teeth from being chipped when engaging, which would occur 
if the corners were left square. The sides of the teeth which 
are not rounded should be fraised before carbonizing, which 
is the next operation. 


The Carbonizing Process 

In carbonizing, great care should be taken, as, to a very 
great extent, the life of the gear depends on this process. The 
result of the process is determined by four factors, namely: 
the nature of the steel; the nature of the carbonizing ma- 
terials; the temperature of the carbonizing furnace; and 
the time taken by the process. The carbonizers in gen- 
eral use at the present time are animal charcoal, hydro-carbon- 
ated bone-black, charred leather, and a few other compositions 
sold under various names. Owing to the various conditions 
under which the operation is carried out, experience must 
largely guide the operator. Theoretically, the perfect carbon- 
izer should be a simple form of carbon, and charred leather 
gives very satisfactory results. Care should be taken to avoid 
poorly charred leather, or that made from old boots, belting, 
ete. Good charred leather should contain about 88 per cent of 
carbonizing matter. 

As it is essential that the core of the gears should be left 
soft in order to withstand the high speed and sudden shocks 
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to which they are subjected, the carbon content in the core 
should be low. For this reason preference is given to 0.20 per 
cent carbon steel. The carbonizing pots are made from both 
cast and wrought iron; the former are cheaper in first cost, but 
the latter bear reheating so many times that they are really 
cheaper in the end. The carbonizer having been thoroughly 
dried and reduced to a fine powder, a layer of not less than 
1% inch in depth is placed in the carbonizing pot and well 
pressed down. Upon this, are placed the articles to be treated. 
Care must be taken to have sufficient space all around each 
piece so as to prevent them from touching each other or the 
walls of the pot. About 1% inch is sufficient. Another layer 
of carbonizing material is then put in and well pressed down, 
care*being taken not to displace any of the gears. The process 
is then continued until the pot is full, finishing with a layer 
of about 114 inch at the top. 

The object in view is to make the contents of the pot as 
compact as possible, consistent with a sufficiency of carbonizer 
in contact with the gears. The more solidly the pot is packed, 
the more complete the exclusion of air. The lid is then put 
on, and the joint all round luted with clay. The pot should 
be placed in a furnace similar to that used for annealing, and 
heated to about 1700 degrees F., which heat should be main- 
tained constant for from six to ten hours. The length of time 
occupied is regulated by the depth of casing required, which 
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, Fig. 9. Curve showing the Decalescent and Recalescent Points 
for Low Carbon Nickel Steel 


should be about three-sixty-fourths inch, and also by the di- 
mensions of the gears. At the close of the carbonizing period, 
the pot is withdrawn and put in a dry place where it is al- 
lowed to cool to atmospheric temperature. It is then opened, 
the articles are taken out, and the process is completed by 
brushing to remove all adhering matter. 

It may be noted here that the case should only be deep 
enough to resist wear and battering. If the case is so deep as 
to form a considerable part of the cross-section of the teeth, 
the teeth may break unless the case is considerably tempered. 


Turning Operations Preceding Hardening 


The next operation is to turn out the carbon from the parts 
required to be soft. In the case of the plate gear shown in 
Fig. 1, which is to be bolted to another gear or center, as 
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previously stated, the hole need not be hard. For this reason, 
it was left with an allowance of 14 inch at the previous turn- 
ing operation. It should now be bored with an allowance of 
0.015 inch for grinding after hardening, and faced down on 
both sides. This refers to both plate and castellated gears as 
shown in Figs. 6 and 7. The boring operations should be per- 
formed while the gear is held in a collet-chuck, locating from 
the top of the teeth, which were trued up with the pitch line 
by the shaving tool used when cutting the teeth, as previously 
explained. This method has been found to be more efficient 
than locating with balls or rollers on the pitch line. The 
penetration of carbon being only about three-sixty-fourths 
inch it is now removed from the parts which have just been 
turned. Consequently these parts will not be hardened. The 
excess metal is left as shown in Figs. 6 and 7 until after har- 
dening, in order to prevent warping, which would undoubtedly 
happen if the gears were finished as shown by Figs. 1 and 8. 


The Casehardening and Oil Tempering 


Steel of the composition mentioned can be hardened as fol- 
lows: Heat from 1450 to 1525 degrees F. and quench in water; 
re-heat to about 1400 to 1450 degrees F., and quench in water. 
The re-heating must be conducted at the lowest possible tem- 
perature at which the steel will harden. It will be found that 
this is sometimes as low as 1300 degrees F. Then, as a safe- 
guard, re-heat to a temperature of between 250 and 500 de- 
grees F., in accordance with the requirements of the case, and 
cool slowly in oil. Parts of intricate shape, such as the gears 
dealt with, having sudden changes of thickness, sharp corners 
and the like, should always be tempered or drawn in order to 
relieve internal strains. 

Another method of procedure is as follows: Heat from 1450 
to 1525 degrees F., and quench in hot brine. MRe-heat from 
1450 to 1525 degrees F., and quench in oil. The temperature 
need not be drawn when the gears are quenched in oil. The 
final quenching should be done at the lowest temperature at 
which the piece will harden, as stated in the first method. 

A small gas muffle should be used for hardening. A prop- 
erly constructed gas muffle can be regulated with the greatest 
nicety, and in hardening this is most important. When steel 
is gradually heated, there is a certain point at which a great 
molecular change takes place, and perfect hardness can only 
be obtained by quenching at this critical point. This would 
lie between 1300 and 1450 degrees F. When steel is cooled, 
whether slowly or not, it bears in its structure a condition 
representative of the highest temperature to which it was last 
subjected. From this it will be quite clear that in casehard- 
ening, as in all methods of hardening, the steel must be 
quenched on a rising heat. Steel which is overheated previous 
to the final quenching, is very brittle and liable to fracture 
easily, and although quenched and subsequently hardened, the 
metal has little or no cohesion, and rapidly wears away. Steel 
so hardened breaks with a very coarse crystalline fracture, in 
which the limits of the case are badly defined. If quenching 
takes place below the critical point previously mentioned, the 
steel is not sufficiently hard. If above, though full hardness 
may be obtained, strength and tenacity are lost, in part or 
completely, according to the degree of heat by which the 
critical temperature is exceeded. 

It may be asked why it is not sufficient, when the pieces are 
heated at the first re-heating to about 1500 degrees F., to place 
them in another furnace and reduce to the critical tempera- 
ture and quench, instead of quenching twice. The answer is 
that the high temperature has already created a coarse crys- 
talline condition in the steel, and that, until it has been cooled 
down below the critical point, and re-heated to the critical 
temperature, a suitable molecular condition cannot be obtained. 

As a further means of illustrating what is meant by the 
critical point, Fig. 9 shows a curve plotted from results ob- 
tained by a recording pyrometer, in which the decalescent and 
recalescent, or critical points are shown. From this it will be 
seen that the absorption of heat occurred at about 1375 de- 
grees F. on the rising temperature; and the evolution of heat 
at 1250 degrees F. on the falling temperature which was al- 
lowed to fall slowly. The relation of these critical points to 
hardening is that it cannot take place unless a temperature 
sufficient to produce the first action is reached in order to 
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change the pearlite carbon to hardening carbon; and also un- 
less it is cooled with sufficient rapidity to eliminate the sec- 
ond action. The temperature would, of course, be gaged with 
a pyrometer. 
Sandblasting 

The sandblasting, which serves to scour off any roughness 
or stains which have been left on the surface during the heat- 
treatment, etc., is best conducted in a building separated from 
the remainder of the shop. The sand should be kept in a bin 
in one corner, and sucked up by a centrifugal blower and 
forced by air pressure through a blow pipe which terminates. 
in a nozzle. The sand being forced by the air at a high veloc- 
ity, may be directed at all parts of the piece to be cleaned. 
This is one of the most efficient methods of polishing and 
cleaning the gears, and does not injure the hard surface in 
any way. . 

Hardness Testing 

The gears should now be tested for hardness. The sclero- 
scope appears to be the best instrument for doing this. If a 
gear shows a considerable drop in hardness, a file should be 
used to determine whether the cause is due to the piece not 
being hard, or to crystallization. If the parts can be scratched 
with a file, it shows that it is not hard enough. If, however, 
the file will not bite on the spot where the scleroscope reads 
low, then it is positively known that it has been overheated 
and is crystalized. A good method of testing the teeth is the 
drop test. By this method a ten-pound weight with a 56-inch 
drop is directed at one tooth. The number of blows necessary 
to break the tooth should be noted. This test would only be 
applied occasionally, say, on one out of each batch of gears. A 
gear which has given satisfaction should be tested, and the 
result used as a standard for future comparison. 

Final Turning Operations- Grinding 

The metal left for supporting the gears while undergoing 
heat-treatment is now removed. This operation should be 
carried out with the gear held in a collet-chuck, and care 
should be taken that the outside diameter runs true before 
starting. The hole having been bored after carbonizing, is 
now soft. The metal can be turned out on both sides, or on 
one side, as the case may be, leaving 0.005 inch on the 
face of the web for grinding. This operation should come 
next, and is most essential in order to get a true running gear 
when in position. The castellated gears which were finish- 
bored with an allowance of 0.015 inch before carbonizing are 
now hard, this being necessary as they have to be a sliding 
fit on the shaft. The part of the bore which bears against the 
lands of the castellated shaft is all that can be ground. Un- 
fortunately no method has yet been devised for grinding the 
castellations themselves, and these, therefore, have to be 
lapped separately by hand—which is most unsatisfactory. 
While grinding the bore, the gear should be held in a collet- 
chuck from the top diameter—hence the truing of the top 
diameter with the pitch line in the gear-cutting process. Gears 
ground in this way should be perfectly true, and are now 
ready to be tested for center distance and true running. 


The Drilling 


It should be clearly understood that the web of the gear 
shown in Fig. 1 is now soft. This brings us to the final ma- 
chining operation, that is, the drilling. There are many ad- 
vantages gained in leaving this operation until the last. The 
bore is now the correct size, this being essential for locating 
the drilling jig. Furthermore, in the grinding operation, the 
bore is totally ignored, the top diameter being the most im- 
portant. The hole has been ground true with the latter, so 
that if the holes had been drilled previous to the hardening, 
they would not be concentric with the bore, and would not 
match with the gear or center to which it has to be bolted. 
Another advantage is that the holes are now soft and can be 
reamed with the piece to which the gear is to be bolted, it 
being understood that these would also be left soft in the parts 
in which the holes are required. All these are important 
points, and this is the reason for leaving the drilling until 
last. 

The “Running-in” 

The gears snould now be bolted to their respective parts and 

finally “run in” before being placed in the car. This should 
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be performed in a special case, and the ‘“running-in”’ done 
under belt power. The bearings, in these special cases, are set 
at the proper center distance, so as to accommodate the 
various gears of a train, thus wearing in the gears so that all 
those for simiJar parts are absolutely interchangeable. The 
case is made oil-tight, and a mixture of finely powdered emery 
and lubricating oil is forced through an opening in the top, 
so that this grinding material will come in contact with all 
the teeth in mesh in the train. The grinding is continued 
until each tooth has been worn perfectly smooth, and to an 
accurate fit with the teeth of the other gears with which it 
comes into mesh. As a further means of thoroughly running 
in the gears of the transmission to a perfect fit, the motor, 
transmission and driving shaft are installed in the chassis, 
and the motor is run while the various speeds of the trans- 
mission are thrown into mesh. During this run an electric 
dynamoter, by means of which a variable load may be ap- 
plied, is connected to the end of the driving shaft. 
should now be as perfect as, with the best practice yet known, 
it is possible to get them. 

It may be objected here that the leaving of extra metal for 
heat-treatment is rather costly. This is a question upon which 
there is room for a considerable difference of opinion. The 
author is of the opinion that if the method of leaving extra 
metal is used with discretion, and only in the case of very 
intricate gears, the most satisfactory results should be 
produced. 

* * * 


VANADIUM IN HIGH-SPEED STEEL 


When high-speed steel was first alloyed with vanadium the 
vanadium was used in no greater amounts than 0.2 to 0.3 
per cent, but it has been found that greater percentages pro- 
duce better results, and as much as 0.75 to 1 per cent is now 
generally used. The efficiency of a tool may be measured 
either by the cutting speed at which the tool will last for a 
specified time, or by the length of time it will last under the 
same speed and general conditions without resharpening. 
Tests have shown that a tool steel containing 0.3 per cent of 
vanadium will stand up under a ten per cent increase in speed 
as compared with the same steel containing no vanadium. If 
0.6 per cent of vanadium is added, an increase of twenty per 
cent in the speed is possible, and with 0.9 per cent of vanadium 
the speed may be increased thirty per cent. As regards the 
effect on the time between grindings, the speed and other con- 
ditions being the same, 0.3 per cent vanadium in the steel 
doubles the time between grindings, 0.6 per cent quadruples 
the time, and 0.9 per cent. octuples it, eight times as much 
metal being removed between grindings, if the same speed 
and feed are used as would be efficient with the same steel 
containing no vanadium. These figures are given in a recent 


publication issued by the American Vanadium Co., Pitts- 
burg, Pa. 
* * * 
TOO MANY SPEED CHANGES NOT AN 
ADVANTAGE 


In an article on “Rational Machine Tool Design,’ by Prof. 
J. T. Nicolson, published in the Machine Tool Engineer, a 
supplement to the Practical Engineer (London), the author 
states with great emphasis that “the modern craze for large 
numbers of spindle speeds is not warranted by considerations 
of commercial economy; and it is to be distinctly condemned 
from the point of view of technical efficiency. The fewer the 
number of speeds, the broader, stronger, and more durable can 
be the gears, the smaller will be the power wasted in friction 
and the more compact and handy may be the headstock” of 
a machine tool. He says, further, that there is no money 
for the user, in a headstock with a large number of spindle 
speeds, and, even if there were, it is very doubtful whether 
the operator would use the speed changes intelligently. The 
added complication is a source of trouble in the working of 
the machine. A simple headstock with from eight to ten 
speeds, is, according to Prof. Nicolson, the best for every 
requirement. The great secret of economical cutting is not 
a complex headstock with many spindle speeds, but a lathe 
of moderately simple design which is kept constantly at work. 
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THE VIKING ROTARY PUMP 


The accompanying illustration shows the principles of an 
interesting rotary pump, invented by Mr. Jens Nielsen of Cedar 
Falls, lowa, which has recently been tested at the Engineering 
Experiment Station of the Iowa State College, and is described 
in the April number of the Jowa Engineer. 

As will be seen in the illustration, the pump has but two 
moving parts—an outside annular gear, and an inside spur 
gear. The large gear has a shaft at the back which extends 
through the pump casing and carries the driving pulley. The 
spur gear is mounted on a stud extending from the opposite 
side of the casing, which also has a crescent shaped projection 
on one side, dividing the space between the two gears as 
shown. While, in the illustration, the lower pipe is shown as 
the intake pipe and the upper pipe as the outlet, either may 
be used for the intake, depending upon the direction of rota- 
tion. The action of the pump is evident. After the water 
enters the pump, it is carried around the pockets formed by 
the teeth in the large gear and the crescent-shaped projection. 
When the gears come into mesh on the upper side, all water 
is forced into the outlet port. 

Tests have been made with heads varying from 30 to 150 
feet of water and at speeds from 200 to 450 R. P. M. At 215 
R. P. M., the efficiency was 48.6 per cent. At 400 R. P. M., 
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the cfficiency was 76.3 per cent. The average efficiency of all 
the tests was 64.8 per cent, the average speed being 360 R. P. 
M. At high velocities, the average efficiency was practically 
70 per cent. 

The comparatively positive action of the pump is shown by 
the discharge per revolution. At the lowest efficiency this 
discharge was 0.209 gallon, and at the highest, 0.235 gallon, 
which shows that even at the lowest efficiency the leakage was 
slight. The volume of water diseharged per revolution, if there 
were no leakage, would be 0.259 gallon. 

One advantage of the pump is that only one moving part re- 
quires packing—the main shaft where it enters through the 
back casing. The inventor has used one of these pumps in a 
stone quarry since 1906 pumping water mixed with mud and 
fine gravel. This pump is still working satisfactorily. 

* * * 


An interesting departure in advertising has been made by 
the American Woodworking Machinery Co., Rochester, N. Y., 
in a recent issue of Vocational Education. This firm offers 
to give, free, with a stereopticon. a series of slides showing in 
detail the construction of its No. 77 fast feed planer and 
matcher, from the foundry to the testing floor. The details 
which accompany each slide enable a teacher to prepare a 
talk before his class in connection with the exhibition of the 
views. What better method is there to acquaint a class in 
machine shop practice, for instance, with the mechanism and 
process of construction of a machine, than by showing the 
actual work? This, of course, can best be seen in the shops 
but if that is not practicable, the next best method is to show 
pictures of the operations. These few slides will convey more 
information on woodworking machinery to a class than pages 
of written matter or hours of unillustrated oral explanation. 
The value to the advertiser who thus makes known his tools is 
obvious. 
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NOVELTY IN PATENTS 


The communication from Mr. Shaw in another part of this 
number regarding an application of ball bearings to machine 
tools, raises an interesting question as to what constitutes 
novelty in patents. The requirements of construction for a 
drilling machine spindle as regards bearings are that thrust 
in the direction of the spindle shall be supported as well as 
the lateral thrusts due to belt pull and other forces acting 
against the sides of the spindle. This means that in the sim- 
plest form of spindle bearing, as ordinarily made, there shall 
be two radial bearings and two thrust bearings. Two thrust 
bearings must be provided, oné to take the thrust of drilling, 
and the other to carry the weight of the spindle when not at 
work. 

The designer of the drilling machine referred to by Mr. 
Shaw, took up the problem from a new point of view, how- 
ever, and succeeded in providing a successful ball bearing con- 
struction consisting of two radial bearings only. The novelty 
lies in the elimination of separate thrust bearings by follow- 
ing a perfectly logical assumption. Radial bearings of the 
well-known annular types are rated as having a thrust bearing 
capacity of twenty-five per cent of the allowable radial load. 
Hence the requirements of drilling machine spindle bearings 
are perfectly satisfied by providing two radial bearings, one 
of which has a radial bearing capacity of at least four times 
the thrust bearing requirement. Suppose the maximum thrust 
to be provided for is 1000 pounds, then a bearing capable of 
carrying a radial load of 4000 pounds will safely carry the 
thrust load and, of course, be far above the lateral thrust 
requirements. 

The question is: Does this design, embodying a simple con- 
struction found in hundreds of other machines not required 
to provide for endway thrusts on shafts but which in this case 
provides for thrusts by greatly increasing the radial bearing 
factor, constitute novelty? We believe that it does, and that 
the lucky discoverer of the principle is entitled to all the pro- 
tection provided under patent laws. The best ideas are gen- 
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erally the simplest, and in this case machine construction has 
doubtless been improved and simplified at one stroke. This is 
the height of machine design accomplishment. 

* * * 


VALUE IN A GOOD NAME 


A bill has been introduced in Congress providing that all 
products intended for interstate or foreign trade shall be 
stamped with the name and address of the makers. The pen- 
alty provided for violation of the proposed statute is a fine of 
one thousand dollars or imprisonment for six months, or both. 
The same penalty is provided for erasing or changing the 
stamp. 

It is practically impossible to frame any drastic law that 
will not work hardship or injustice to a few, and probably 
this proposed legislation is no exception; but we believe that 
in the end it would confer material benefits on both manufac- 
turers and consumers. A great step forward would be made 
‘for honesty in manufacturing and selling, and dishonest com- 
petition would be hard hit. 

Every machine tool that carries the maker’s name is not 
only a permanent advertisement for him, but an incentive to 
produce his best, and security that others shall not appro- 
priate the prestige acquired through honest workmanship and 
effective design. There can be no objection to a dealer attach- 
ing his nameplates to machines sold; but we believe that the 
policy followed by some dealers of replacing the name of the 
manufacturer with their own is bad for the industry, because 
it relieves the maker of all responsibility for the character of 
his product and places a premium on poor workmanship. A 
good name and an established reputation are of the greatest 
help in selling machine tools, and the most successful dealers 
represent manufacturers who possess them. Their dealers can 
talk quality—the men who are selling tools without any 
reputation can only talk price. 

* * * 


FIXING RESALE PRICES 


Many manufacturers fix the prices at which their products 
are sold by means of agreements as to resale prices, and by 
employing the principle of constructive infringement in the 
case of patented articles. Fixing resale prices has many ad- 
vantages. The practice enables the manufacturer to advertise 
a product and the price, and to insure to the retailer a rea- 
sonable profit. It secures the retailer’s position and prevents 
unfair competition so ruinous to the trade. Probably one of 
the most wholesome developments of the past twenty years of 
American trade has been the establishment of fair resale 
prices and the elimination of destructive competition. 

But the principle of constructive patent infringement, of 
comparatively recent development, may be used for other pur- 
poses than the fixing of fair prices which insure reasonable 
profit to the retailer. Constructive patent infringement may 
be used as the means by which monopolistic control of manu- 
factured products can be secured by groups of allied manufac- 
turers. House bill 23417 has been drawn with the view of 
eliminating the danger arising from the power of the owners 
of patents to monopolize any manufacturing field, and this 
bill, it is hoped, will prevent patentees or owners of patents— 
from attaching to the sale of goods unreasonable restrictions 
as to prices or methods of sale. 

The matter of establishing resale prices presents many diffi- 
cult and conflicting propositions. No one can deny that it is 
better for the manufacturer, jobber, retailer and consumer to 
have stable prices. Fluctuating prices mean uncertainty and 
demoralization. Fixed prices may insure a fair profit to all 
concerned in the distribution of the goods. The purchaser 
buys with the feeling that he is paying the market price and 
no more, and that he must pay the fixed price wherever he 
purchases the article. On the other hand fixed retail prices 
may enable groups of manufacturers to eliminate the law of 
supply and demand and impose monopolistic conditions which 
are intolerable. 

We believe that whatever solution is found the result should 
not depend upon the provisions of the patent law, for that 
should not be used to enforce conditions of sale or use. The 
law should only secure to the inventor a reasonable reward 
for his ingenuity and labor, 
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WHAT TO STUDY 


Sometimes we receive letters from young mechanics, saying, 
in substance: “I am a young man employed at the 
Works, and I want you to recommend some books that I ought 
to study.” The editor who must answer a question of that 
kind is in a worse plight than the doctor who is required to 
prescribe for a disease that he cannot diagnose; for the doctor 
can usually prescribe something harmless and “get away with 
it,’ but the editor cannot proceed along such easy lines. He 
is expected to give good, practical advice with but an indefi- 
nite knowledge of the needs of a young man whom he has 


never seen, and with whose previous education, ambitions and © 


mental capacity, he is not familiar. 

Some men should be advised to study anything and every- 
thing that would be useful to them in an executive position; 
while to others such advice, if followed, would mean simply 
disappointment and waste of time and effort. ° Some men do 
not possess the peculiar qualities that would’enable them ever 
to rise to high executive positions; and those men should 
rather concentrate all their educational effort on practical 
study of the kind of work they are engaged on, so as to become 
' proficient in that. Others, again, of a more energetic, more 
resourceful, or a more brilliant make-up, should pursue studies 
along entirely different lines—studies which may not benefit 
them within a year or two—perhaps not within five years; but 
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THE WENTWORTH INSTITUTE* 


A TRADE SCHOOL FOR TRAINING SHOP-FOREMEN AND 
SUPERIOR WORKMEN 


By CHARLES L. HUBBARD} 


A day spent at the Wentworth Institute, Boston’s new 
school for industrial training, described in the October, 1911, 
number of MACHINERY, so impressed the writer with the 
value of the methods employed and the results obtained in 
training foremen and skilled mechanics, that he believes 


.some of the enthusiasm absorbed from this group of busy 


men and boys should be passed along so that others may 
profit by it. What is so important to the efficiency of the 
shop as a whole, and to the advancement of workmen individ- 
ually, as enthusiasm? Let the young man of average ability 
become sufficiently filled with love and respect for his chosen 
work and appreciation of the principles that underlie it, and 
the other requisites for success will follow naturally. 

The Wentworth Institute is giving its students just this 
kind of a start, not by way of advice, but in a practical 
way, which not only makes a greater immediate impression, 
but is far more lasting. The object of this article is to 
describe briefly the general scheme followed in bringing about 
this result, in the hope that it may be developed in other 
schools of similar character, and also that it may awaken 


_ Fig. 1. One of the Drafting-rooms. All Work is designed here and 
Working Drawings are made for the Pattern and Machine Shop 


which would ultimately prove useful to them when in positions 
of an entirely different character from those which they now 
occupy. 3 

What aman should study is largely a question which he 
must decide for himself. It is difficult for anybody else to 
decide it for him. A man should increase his knowledge of 
the work in which he is most interested—it will make both his 
work and study easier. For example, if he is interested in 
drawing, and has a natural ability for working out ideas or 
designs of his own, we advise him to study drafting, machine 
design, mechanics and mathematics, so as to utilize his natural 
inclinations. The young man whose sole interest is centered 
upon the practical operations in the shop, different methods of 
grinding tools to obtain the best results, short cuts for obtain- 
ing increased production, etc., we advise to pursue studies 
along shop practice lines, because for him the shop proper un- 
doubtedly offers the greatest possibilities. If he is familiar 
with shop practice and has acquired a knowledge of the use of 
the various machine tools and shop systems, and, in addition, 
has a personality which makes him capable of handling men, 
there is no reason why he should not rise to be a foreman or 
superintendent. 

In choosing a course for study, however, do not be misled 
by the idea that immediate benefit will be derived from it. 
Many a man who has risen to a prominent position in the in- 
dustrial field has spent years in studying subjects which have 
been of no immediate advantage to him. It may have been 
five or perhaps ten years, before he has found a direct applica- 
tion for his knowledge; but he would have been unable to fill 
the higher position satisfactorily had he not acquired a fund 
of knowledge during the years when he had the opportunity. 


Fig. 2. Wood-working and Pattern Shop equipped with the Latest 
Machinery and Tools for this Class of Work 


greater interest in practical industrial education, both among- 
mechanics and among manufacturers and employers of skilled 
labor. 

A casual inspection of the catalogue of this institution fails 
to show any particular difference from the methods followed 
in other trade schools, but as soon as one steps inside the 
building, he catches the air of the genuine earnestness, effi- 
ciency, and system noticeable in the business and engineer- 
ing offices of the highly organized concerns of the present 
day. Furthermore, the impression is lasting as one passes 
through the different departments and notes the interest and 
industry of the students in their work, their businesslike, 
intelligent and skillful way of attacking their tasks and over-— 
coming their difficulties, and the complete absence of any 
action which would tend to detract from the seriousness of 
the work in hand. 

The average boy leaves school at fifteen or sixteen years 
of age. He enters a shop as an apprentice under the usual 
conditions, has little to encourage him during his hours of 
work, and too often little to look forward to in the future. 
He is placed at some task where he will be of most value 
to his employer, with scant regard to his own advantage in 
the way of learning his trade. A desire on his part to find 


*The following articles on industrial schools, trade education and 
kindred subjects have previously been published in MACHINuRY: ‘“‘Fea- 
tures of Apprenticeship System at the General Electric Co.’s Lynn 
Works,” April, 1912, engineering edition; “fhe Cincinnati Method of 
Industrial Education—A Friendly Criticism,’ March, 1912, engineering 
edition; ‘The Wentworth Institute,” October, 1911; “T. R. Almond 
Mfg. Co.’s Evening School,” July, 1911; ‘Training of Machinists in the 
Trade School,” July, 1911, engineering edition. See also other informa- 
tion previously published, referred to in connection with the last-men- 
tioned articlo. 

+ Address; 283 Central St., Auburndale, Mass, 
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out the reason for doing things is not encouraged, and those 
above him have not time fcr answering questions. It is not 
the fault of the foreman; he is held responsible for turning 
out the greatest possible quantity of work with the men in 
his charge. The fault is really with the system, and to 
remedy this fault, schools like the ‘“‘Wentworth” are being 
established. Mr. Dodge, past president of the American So- 
ciety of Mechanical Engineers, in speaking upon this sub- 
ject, says: “The apprentice boy who picks up a trade, learn- 
ing it chiefly by imitation and with little or no instruction, 
enters a machine or wood-working shop at sixteen and earns 


Fig. 3. Foundry in which the Men are trained to become Skilled 
Workmen and Foremen 


an average wage of $3.00 per week. At twenty-two years he 
may be earning $13.50, but at twenty-four years he has reached 
his highest earning capacity, getting $15.80 per week.” 
What is there to give a young man enthusiasm and draw 
out the best there is in him under such conditions? There 
may be a few special cases where young men have sufficient 
ability and endurance to win out under any condition, but 
the larger part usually drift from shop to shop, gradually 
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Fig. 5. A Student engaged in Pattern Making, 
which forms a Part of the Shop Course in General 


Machine Construction General Shop Course 


losing hope of better things, and develop into “one-machine” 
men with practically no chance of further advancement. 
These statements are not intended to discourage men who 
are working under these conditions, but rather to encourage 
them by pointing out the opportunities that are open to 
them through the development of modern trade schools. Eu- 
rope has long been aware of the advantages of this method 
of instruction, while America is only waking up to its pos- 
sibilities. This is shown by an item which appeared in 
a recent number of the Outlook, and which states that in 
1908 Prussia had 400,000 pupils, or nearly 14 per cent of 
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Fig. 6. A Student at Work in the Forge Shop, 
a Course in Forging also being included in the 
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its entire population, enrolled in its industrial schools, while 
only 2 per cent of the population of the United States were 
being trained in a similar manner. In some of the best 
shops, it is true, more care is taken in training apprentices 
than in others, and in certain cases private trade schools are 
now being carried on for the purpose of supplementing the 
training of the apprentices in the shop; but admirable as 


are some of these efforts to give the apprentice boys a chance, 
their number is still so small—and is certain to remain small 
in proportion to the demand—that there is genuine need for 
the public trade school in every industrial center. é 
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Fig. 4. Light and Spacious Core Department located on the Balcony 
in the Foundry 


It has already been stated that one of the prime objects 
always kept in view in the training at the Wentworth In- 
stitute is to awaken in the student a thorough and lasting 
interest in his work. This is done, in a very simple and 
practical manner, largely by answering questions, both asked 
and uwnasked, and this really covers the whole field of teach- 
ing. Answering unasked questions gradually trains the 
student to ask them on his own account, and as his reason- 


Fig. 7. Work in the Milling Machine Depart- 
ment, illustrating the Character of the Work 
being done 


ing powers are developed, he reaches a point where he 
answers some of them himself. Now, when a man can both 
ask and answer his own questions he becomes original, and 
furthermore, an original man has ideas. Given a man with 
originality, and a training to properly discriminate between 
the practical and impractical, and he will neither lack in- 
terest in his work nor have a long wait for success. Such 
men are in demand in all the manufacturing plants of the 
country at wages that are only limited by their ability. 
One or two illustrations will serve to show the general 
methods followed in accomplishing this result. For example, 
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a student is given a piece of work to be done on a lathe. 
His instruction is not confined to this piece of work alone, 
but he also makes a study of the lathe itself. Every part 
which goes to make up this machine is examined, and its 
use and the principle upon which it operates, are carefully 
explained. He is taught to make computations in gearing so 
that the necessary changes for screw cutting, etc., may be 
made without the use of tables. Tests are made upon the 
strength and friction of gears, belts, lubrication, etc., until 


Fig. 8. General View in the Forge Shop 


he has thoroughly mastered the machine itself, and has be- 
come proficient in its use. This same general scheme is car- 
ried out in a similar way upon all of the various machines 
in the shop. Thus the student not only becomes familiar 
with the use of machine tools, but is also able to detect and 
correct faults in their operation, and make proper adjust- 
ments. All of this forms a part of the necessary qualifica- 


Fig. 9. General View in the Machine Shop 


tions of a foreman, and adds greatly to the chances of future 
promotion. 

Various methods are employed for awakening and holding 
the ambition of the student besides the regular routine work. 
One scheme is to incite a friendly spirit of competition in 
the several departments, which is illustrated by the following 
incident connected with the foundry practice. One feature of 
this course is to learn the art of shoveling sand properly, 
which, of itself, is not an especially interesting operation. 
To add zest to this exercise, and awaken a suitable amount 
of interest, and to test the mettle of the men, the class was 
divided into gangs working in competition, both as to speed 
and quality of work done. To avoid monotony, this work 
was carried on in connection with subjects requiring equal 
time in the class rooms, drawing rooms or laboratories, so 
that each type of work seemed by contrast a form of recrea- 
tion when compared with the other. This was kept up every 
school day for nearly two weeks, at the end of which time 
the class had not only become proficient in the shoveling 
and tempering of sand without thinking of it as drudgery, 
but was also thoroughly drilled in team work. Each student 
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had had opportunity to act as gang foreman and had learned 
how to take orders from his fellows, and had also learned 
from the records of successive days that there was a “science” 
even in shoveling sand. These are items of much value in 
the handling of men and are requisites in the training of a 
successful foreman. Compare this with the same work as 
done by the average apprentice, and note the difference in 
spirit and in the mental effect upon the two sets of boys. 
In like manner, time and efficiency tests are made in mold- 
ing standard patterns, and records are established which 
every member of the class strives to excel. These methods 
of stimulation are only employed for first arousing an in- 
terest in the work, after which a natural desire for knowledge 
is developed which is sufficient to maintain the necessary 
degree of enthusiasm without artificial means. 

Another important point in the general scheme of instruc- 
tion is to make the men feel that they are doing real work 
with tools and machines of latest design, and that all knowl- 
edge gained is of actual practical value. This is well illus- 
trated in the machine department, where, as elsewhere, work 


Fig. 10. Students assembling an Experimental Engine in the Steam 
Engine Laboratory. All Work of this Kind is done by the Students 
under the Direction of a Foreman 


is carried through with the same order and system which 
would be employed in the most up-to-date shops. The article 
or machine to be built is first designed in the drafting-room, 
the patterns made in the pattern shop, and the castings in 
the foundry. The bench-work and machine-work are then 
given out to different men in the shop and the work is carried 
on to completion. In order to give a well balanced course, 
the men are shifted from machine to machine as fast as 


Fig. 11. 
struction of Buildings and Machinery are tested for Strength 


The Testing Laboratory where Materials entering into the Con- 


they become proficient in their use, and in this way they 
have an opportunity to work upon the different parts of any 
article or machine which is being built in the shop. 

No man is held back in his work by another, promotion 
being dependent upon individual proficiency in each case. 
Nor is a man kept from using a valuable machine for fear 
he will damage it, as is often the case with an apprentice 
in a shop. He is given instruction in the use of each ma- 
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chine with an opportunity to put it in practice. Until he 
become thoroughly familiar with it, his work is kept simple. 
In this way the risk of damage is small. 

Another feature of interest is the testing of work after it 
is finished, to see how it may be improved in design. For 
example, one of the exercises consisted of the design and 
construction of an arbor press. After completion, one of these 
was taken to the testing laboratory and each part tested to 
the breaking point under the kind of stress to which it 
would be subjected in actual use. The main casting was 
broken and the weakest section ascertained; the teeth on the 
rack of the ram were tested and compared with the teeth 
on the pinion and the maximum strength of the handle was 


Fig. 12. Determining the Distribution of Load in Derricks and Cranes, 
using Specially Designed Apparatus 


found. In this way the design of the machine may be re- 
vised, strengthening some parts and lightening others, to 
make the whole of uniform strength throughout. It is a 
noticeable fact that the men, as a rule, get a better grasp 
of theoretical’ problems of this kind when they can see 
their practical application to their particular line of work. 
The variety introduced into each day’s work contributes 
greatly to its success. The school day is divided into four 
hours of drawing-room, class-room, laboratory or other theo- 
retical work, and the same length of time is given to prac- 
tical applications in shops or foundry. 

In much that has been described there may appear to be 
a similarity with other trade schools, but the essential fact 
which seems to differentiate the Wentworth Institute from 
others with which the writer is familiar is the perfect blend- 
ing of the spirit of investigation and open-mindedness of the 
best schools of science with the spirit of industry and pro- 
duction of the best commercial shops. In every course, theory 
and practice are carr*ed on together in all the work, and 
theory is only taught so far as its practical application can 
be demonstrated. 

The objection may be raised that this will have a narrow- 
ing effect upon the student, and that the instruction should 
be more general in its character. It must be remembered, 
however, that these young men are not university students 
to whom time and money are not of prime consideration, and 
who are simply laying a foundation for some special work 
later. The short length of the course is of the greatest im- 
portance to the type of men who enter the Wentworth In- 
stitute, and the sacrifice which they make for it is such that 
it must show practical results in higher wages as soon as 
it is finished. For these men, later success must come from 
practical experience obtained in passing upward through the 
different stages of their chosen trades, and not by passing 
over it, or dipping into it from the top, as a university 
student might do. The primary aim of-the Wentworth In- 
stitute is to so equip its graduates, that with the later ex- 
perience to be obtained in actual work, they may become 
superior workmen, foremen, and superintendents. The work 
done in the school is not intended to take the place of shop 
experience later on, but is expected to shorten this period 
at least one-third, and make advancement more rapid and 
more sure. 


In addition to this, if a man develops superior ability as 
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his work progresses, he can broaden his knowledge by fur- 
ther study to better advantage than at an earlier period. 
While a foundation, if sufficiently broad and deep, will sup- 
port almost any structure, it is well in this short and busy 
life not to spend too large a share of it on the foundation 
alone, before finding out what it may be called upon to 
carry. The man who avails himself of the advantages of 
the Wentworth Institute, and subsequently works his way up- 
ward to better things, has constructed a foundation of suffi- 
cient depth to support almost anything he may wish to place 
upon it. If he desires to broaden this foundation, it is easily 
added to without tearing down that which he has already 
built. When a man has reached the point in his career 
above alluded to, he knows pretty accurately what his founda- 
tion is to support and can finish its construction without 
waste of time or material: 

An advantage of the location of the school is its nearness 
to the manufacturing district of Roxbury, where various shops 
and factories are open to the students, thus permitting them 
to see in practical operation many of the machines and meth- 
ods employed in the various courses of instruction at the 
school. A great number of courses are given, in order to 
meet the requirements of different classes of men. They are 
briefly outlined below. The one-year day courses include in- 
struction in carpentry, electric wiring, plumbing, machine . 
work, patternmaking, and foundry work. These one year 
courses are designed especially for apprentices, and aim to 
give a more thorough foundation than can be obtained in the 
It is not expected in this short time to 
turn out finished’ workmen, but to give the students a thor- 
ough understanding of the principles involved, together with 
sufficient manual skill, so as to enable them to gain a full 
mastery of their trade in a much shorter time than would 
otherwise be possible. * 

The two-year day courses have for their object the training 
of men to become superior workmen, foremen, and master me- 
chanics. They include instruction in machine construction 
and tool design, and electrical construction and operation. 
The general methods of instruction are similar to those al- 
ready outlined, except that the increased length of time 
makes it possible to teach the scientific principles in a more 
thorough manner. It also makes it possible for the student 
to obtain a greater degree of skill in the use of both hand 
and machine tools. Evening courses in seventeen practical 
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Fig. 13. Another View of the Mechanical Laboratory showing Students 
making Friction Tests on Pulleys and Gears 


trades are offered to young men who are employed in mechan- 
ical trades or industries during the day. 

The directors have also inaugurated part-time courses in 
addition to those noted above. These require the students 
to attend their classes at the institute every other week, 
but give them an opportunity to work at some regular em- 
ployment during the alternate weeks. 


cd 


The ribs of a gear should never be made flush with the 
rim or hub, but should come from 1 to 14 inch below the rim 
or hub face; otherwise the rim and hub cannot be finished 
without making an unsightly appearance. 
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INDUSTRIAL ADMINISTRATION AND 
SCIENTIFIC MANAGEMENT*—1 


WHAT CONSTITUTES SCIENTIFIC MANAGEMENT 
By FORREST E. CARDULLO} 


The work of the engineer may be divided into three great 
departments, since it has to do with the design of machinery, 
the methods of constructing and operating it, and the admin- 
istration of the plants in which it is constructed and operated. 
The first two departments (namely the design of machinery, 
and its construction and operation) have received the careful 
attention of trained specialists for more than a century. Even 
at the beginning of the nineteenth century when engineers 
first began to apply the resources of modern science to their 
work, the arts of machine design and construction were in an 
advanced state, owing to the efforts of many generations of 
skilled mechanics. The third department of engineering 
work, however, has lagged far behind the other two, since 
comparatively little attention has been bestowed upon it. It 
is doubtful if any substantial advance in industrial adminis- 
tration was made in the thirty centuries preceding the year 
1880, and even at the present time only a few men are devot- 
ing serious attention to the fundamental problems of man- 
agement. 

Importance of Industrial Administration 

At the present time, industrial administration is the most 
important of the three departments of engineering work. It 
is not, of course, confined to purely engineering projects, but 
is an essential part of all commerce and manufacturing. Since 
the greater part of our working population is engaged in some 
kind of industrial work, the proper supervision of their ef- 
forts is a matter of prime importance to the well-being of the 
country. Most of the readers of MACHINERY are, or ought to 
be, interested in the proper administration of the mechanical 
industries. Hence, this series of articles will discuss more 
particularly the management of shops and factories engaged 
in the metal trades. 

As has already been intimated, the art of industrial admin- 
istration was stationary for a long period of time. In spite 
of tremendous changes in our social, economic and industrial 
systems, we have been content to adapt or modify methods 
which originated thousands of years ago. I may liken the 
system of administration which obtains in most industrial 
plants to one of those “old homesteads” which dot our New 
England landscape. They started as a log cabin, to which was 
successively added a lean-to, a barn, a shed, an ell, an upper 
story, and other “modern conveniences.” As a result, they 
are roomy—and also inconvenient. The common system of 
industrial administration is constructed of the surviving re- 
mains of Greek slavery, Roman militarism, Saxon serfdom, 
the medieval guilds, and various other historical oddities, 
slightly altered to adapt them to the twentieth century condi- 
tions, and engrafted on one another in very much the same 
way as the additions to the old house. This system of man- 
agement has been a growth in which each manager appro- 
priated those developments of the past which appealed to him. 
Sometimes methods were adopted as a result of a carefully 
and properly conducted investigation, but nine times out of 
ten they were adopted because the manager “guessed” they 
were the best ones. 


Conventional Management 
We will designate the system of management described in 
the preceding paragraph as “conventional management.”t It 
must not be inferred from the description the writer has 
given that conventional management is always and utterly 


* For articles relating to scientific management previously published 
in. MACHINERY, see “Scientific Management from a Social and Eco- 
nomic Standpoint,’ June, 1912; “Industrial Bfficiency,”” May, 1912; 
“Helping a Man to find his Place,” May, 1912; “The Efficiency Engi- 


neer,”’ February, 1912; “Saving Time ‘in Machine Work,” February, 
1912; “Scientific Management in the Seventies,” January, 1912; 
“Scientific Management of Arsenals, ” December, 1911: “Task Work— 


The Basis of Proper Management,” December, 1911; “Scientific Man- 
agement of Railway Shops,” September, 1911; “Scientific Manage- 
ment and Economic Problems,’ July, 1911; “The Art of Cutting 
Metals,” August, 1907; ‘“‘The Utilization of Labor,” April, 1907 ; “One 
Thing at a Time,” January, 1907, and the series, “On the Art of 
Cutting Metals,”’ from January, 1907, to August, 1907. 
7 Address: Department of Mechanical Engineering, New Hampshire 
College of Agriculture and the Mechanic Arts, Durham, H. 
t Mr. Gilbreth has designated this form by the term “‘traditional’’. 
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objectionable. When the manager is a good guesser, he will 
usually choose good methods of work. If his lieutenants are 
able and energetic, these methods will be well carried out. Of 
course the system is not perfect, and in many cases it is not 
even satisfactory. Nevertheless conventional management can 
be made to work, and to work well, when it is in the hands 
of capable administrators. Different men will, of course, 
adopt different methods, and in different shops we will find 
that the work of administration is carried out in very differ- 
ent ways. In every case, however, the distinguishing feature 
of conventional management is the acceptance of something 
already in existence and the choosing, by guess, between 
methods which have been developed by someone else. 


Systematic Management 
Within the past thirty years, however, two other systems of 
Management have arisen. One of these may be called “sys- 
tematic management,’ while the other has been named by its 
originators, “scientific management.” The systematic system 
of management is the development of the clerk and the book- 
keeper. It aims at the keeping of careful records and the col- 
lecting and classification of information. It aims to proceed 
by continually bettering existing records. It aims to inform 
the management as to the preferable one of two alternative 
methods of work, each of which must be tried out in practice. 
Systematic management is, then, simply the keeping and com- 
parison of records in order to determine the relative value of 
methods of work. 
Scientific Management 


Scientific management, on the other hand, has been Aeval 
oped by the engineer. Scientific management aims at the 
careful investigation of every problem of the industrial world 
in order to determine its best solution. It is not content to 
rely upon records, or upon the judgment of the most experi- 
enced workman. It brings to its aid all the resources of sci- 
ence. Hvery possible method of performing a piece of work 
is carefully analyzed and the best elements of all of the meth- 
ods combined in order to form a new method. Having estab- 
lished the best methods of work, scientific management then 
instructs the workman how best to perform his task, and 
offers an incentive to do it in the prescribed manner. Scien- 
tific management is often called the “Taylor System” in honor 
of its foremost exponent. 

Scientific management is not an invention but a discovery. 
It is the application of the scientific method of research to 
the problems of the industrial world. Insofar as it is con- 
cerned with the investigation of these problems, it is science 
and nothing else. Insofar as it is concerned with the proper 
application of the results of these investigations, it is man- 
agement and nothing else. The combination is therefore 
correctly termed ‘‘scientific management.” 

Just as in the old days, certain types of machinery reached 
a very high state of development without the aid of the scien- 
tifically trained engineer, so in these days, the administration 
of certain of our industries has been very highly developed 
without the aid of scientific management. In some kinds of 
work, as for instance, watch making, the problems of admin- 
istration are simple on account of the limited character of 
the product and the extensive use of automatic machinery. 
In industries of this class reasonable piece-rates have been 
established by a series of cuts and after prolonged labor trou- 
bles. Such industries have arrived at an efficient system of 
management by a very strenuous and unpleasant process, and 
the adoption of scientific management would not always bring 
notable advantages. On the other hand, most industries are 
not in this class. The character of the labor employed, the 
quantity and character of the output, the kind of machinery 
used, and the kind of material supplied, is continually chang- 
ing. In the first class of industries a process of evolution ex- 
tending over two or three generations has established the best 
methods of management. In the second class of industries the 
best methods are continually changing as conditions change. 

In most industries, the introduction of scientific manage- 
ment promises to effect great gains, and to greatly increase 
the efficiency of our whole industrial system. Scientific man- 
agement has been applied to many different kinds of work, 
and seems to be almost if not quite universal in its applica- 
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tion. It has brought to light many problems in connection 
with industrial administration of whose very existence we 
were previously ignorant. Every time it is applied to a new 
set of conditions, even in the same industry, new problems 
are presented. If, in the near future, it is extensively ap- 
plied to all industries or even to any one industry, it will 
give rise to very serious political, social and economic prob- 
lems as well as intensify a great many of the problems that 
are now pressing for a solution. It will be seen, then, that 
the application of scientific management in industrial admin- 
istration is not only important to the factory owner, the 
superintendent, and the workman, but to the law maker, the 
citizen and, in fact, to every man, woman and child in the 
country. The field of industrial administration is a very great 
one, but we cannot appreciate the importance of a right un- 
derstanding of the problems which will be raised by the ex- 
tensive introduction of scientific management until we realize 
how this field is interrelated with our entire political and 
social system. 
An Example of Efficient Management 


It is a fact which cannot be controverted, that very few 
shops in this country produce more than sixty per cent of the 
work which it would be possible for them to produce with the 
same wage roll and the same physical equipment. A few of 
the best managed shops produce probably eighty per cent of 
the work which it would be possible for them to produce, and 
occasionally departments in well managed shops reach an 
efficiency of over ninety-five per cent. On the other hand, 
there are numerous shops in this country which, without 
any considerable change in their equipment or increase in 
their wage roll, could produce from three to five times as 
much work as they put out at present. This statement, ex- 
traordinary as it may seem, is not the result of a wild guess, 
but may easily be verified by any one who will make a study 
of conditions in these shops. Some two years ago, the writer 
made a trip through southern New England inspecting some 
of the representative industries. The most efficient depart- 
ment that I ever saw was the grinding department of the 
Norton Grinding Co., Worcester, Mass. I do not know that 
the engineer, Mr. Norton, made a conscious attempt to 
install the system developed by Mr. Taylor, but I do know 
that by a careful study of the work of this department he has 
raised the standard of efficiency so that every man that I 
saw was employed continuously in producing a very high 
class of work with a rapidity that was astonishing, and by 
methods which the average shop foreman would say were im- 
possible. In conversation, Mr. Norton emphasized the neces- 
sity of a careful study of shop problems and stated that such 
problems were worthy of attention from the most highly 
trained engineers. Although he never once used the term 
“scientific,” it was quite evident that his study was scientific 
in the best sense of that term, and that no single problem 
which had presented itself in his grinding department ever 
escaped a most thorough and searching investigation. I shall 
always remember this department of Mr. Norton’s works as 
one of the finest examples I have ever seen of excellent man- 
agement, and also I shall always remember the type of em- 
ploye which I saw in that department as a representative of 
the very finest type of the American mechanic. BEvery man 
seemed to be a man of unusual intelligence and_ skill 
and seemed to be putting into his work that indefinable 
something, which for lack of a better term we designate as 
“brains.” 

A third matter which irate my attention was the fact 
that Mr. Norton seemed to be personally acquainted with 
every man working in that department; seemed to know their 
especial abilities and the work for which they were best fitted, 
and seemed to take great interest in seeing that each man 
was doing the kind of work for which he could realize the 
highest pay. So far from adopting the attitude of the average 
employer, who is inclined to think it a matter of good busi- 
ness policy if he can drive a sharp bargain with his men, and 
obtain a day’s work for a minimum wage, Mr. Norton spoke 
with pride of the unusual earnings of several of his men who 
were working under a premium system. 
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An Example of Inefficient Management 

At another time I visited a concern in which it seemed to 
me that the majority of the men were doing absolutely nothing 
that was useful. This concern was one of the largest ship 
building yards of the Atlantic coast. I had no opportunity 
to talk with any of those responsible for its management and 
therefore cannot say what attitude they adopted toward 
various questions of administration. There did, however, 
seem to be a dearth of foremen, and as in the time of the 
Judges in Israel, “every man did that which was right in the 
sight of his own eyes.” I remember seeing one man who was 
engaged in chipping a plate with a pneumatic hammer, and 
he had two assistants whose duty seemed to be to drag the air 
hose after them and carry his hammer as he went from place 
to place. At another place I saw a man measuring a plate 
and marking upon it an opening which was to be made in a 
bulkhead, with five or six workmen lounging around him 
doing nothing. Most of the work of the establishment seemed 
to be conducted in that manner, and altogether, it was the 
most disgusting exhibition of shiftless management that I] 
have ever seen in my life. The matter was so apparent that 
several students who were with me at the time called my 
attention to it, although they were men unaccustomed to 
shop administration and most of them were men totally unfa- 
miliar with methods of shop work. 


Administration of Average American Shop 

The administration of the average American shop is a mean 
between the slipshod methods of the shipyard and the careful 
and efficient methods of the Norton Grinding Co. In such 
a shop, such obvious inefficiency as I have described in the 
case of the shipyard, would be promptly squelched. On the 
other hand, in such a shop, careful investigation will usu- 
ally show very great inefficiency in many departments al- 
though such inefficiency is not at first obvious. This ineffi- 
ciency is due to a variety of causes. It may be that work is. 
Slack and the workmen are “nursing their jobs” in order to. 
avoid discharge. It may be that they are prolonging an easy 
and agreeable task in order to avoid being assigned to a more 
difficult and disagreeable one. It may be that illness or un- 
sanitary shop conditions have deprived the workman of a 
measure of his usual energy and ability. In many shops, 
inefficiency has nothing to do with the workmen, but is en- 
tirely chargeable to the management. All of the men appear 
to be busily employed and the work to be carefully conducted,. 
but at the same time, the type of machines used, the sequence: 
of operations employed, the conduct of the toolroom, or any 
one of a dozen different things for which the management is. 
or should be directly responsible, greatly reduces the efficiency, 
of the shop. 

The writer was once employed by a firm that manufactured’ 
small steam engines for the oil trade. Each of these engines: 
was equipped with two flywheels weighing about 600 pounds. 
apiece and the only machine work done upon the wheels con- 
sisted in boring the hub, reaming it, and cutting the keyway.. 
I was employed to bore the hubs, which was done upon @ 
homemade machine having a stationary spindle and a revoly- 
ing table. There was a crane which was used to place the 
wheels upon the table, but before the wheels could be lifted 
by the crane, they had to be brought about 500 feet from that. 
part of the yard in which they were stored after being cast. 
I was instructed to get another apprentice who was named 
Gus, to help me roll them from the storage yard to a point 
under the crane. During this time, both my machine and 
Gus’s machine were idle, since they were of a character which. 
required constant attention. This job had to be done several 
times a day, and I doubt if those two machines were running 
more than half the time. 

As I remember conditions in that shop, I can see that there 
were endless possibilities of increasing the output by improv- 
ing the methods of management. Nevertheless, to one who is. 
not in the habit of thinking about the possibilities in this. 
line, the shop appeared to be busy and well managed. It was 
conducted by a foreman who had an excellent reputation and 
who was supposed to know “how to get out the work.” He- 
was a man of considerable experience and knew about how 
much time certain work would take when done by the average: 
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machinist in the average way. Most shops would have con- 
sidered him a valuable acquisition, and in a great many shops 
he would have introduced notable improvements. The ship 
building company I have already described would have been 
fortunate had he taken their affairs in hand, but any depart- 
ment managed by him would have made a sorry showing 
alongside of the grinding department of the Norton Grinding 
Co. He employed the usual methods of conventional manage- 
ment, that is, he allowed his men to choose their own meth- 


ods of doing work, and then eliminated those men or those, 


methods which were obviously incompetent or inefficient. He 
was not at all versed in the scientific plan of finding the 
methods of greatest efficiency, and of applying them in the 
administration of his department. 


Misapprehension of Principles of Scientific Management 


I have heard a good many men say, in regard to scientific 
management, that they have managed their affairs scientific- 
ally without knowing that they were scientific. However, 
when I have come to talk over the matter at length with 
them, I find that what they mean is that some of the ineffi- 
ciencies not usually obvious had become apparent to them, and 
that they had adopted some of the methods of scientific man- 
agement in attempting to eliminate the inefficiences which had 
come to their attention. This is a very different matter from 
installing a system of scientific management, although the 
efficiency of a good many plants has been greatly increased in 
this manner. However, the men of whom I speak do not un- 
derstand what scientific management is. They think that 
scientific management is a collection of best methods, that it 
necessarily involves the use of certain kinds of blanks and 
records, or that it is a form of organization, a method of wage 
payment, or something of that kind. Of course such things 
are employed in scientific management, but they are only the 
tools which it uses, and just as a carpenter will change his 
tools for different kinds of work, so scientific management 
will adopt different methods, different forms, or different 
plans of organization, as conditions change. 

A great deal of harm is likely to come from the unintelli- 
gent employment of some of the methods of scientific. manage- 
ment by such men, even when they are acting in the best of 
faith. The introduction of some of the methods will often 
cause antagonism among workmen, and they will sometimes 
prove inefficient under new conditions. 
tific management is blamed for the failure, when, as a matter 
of fact, scientific management would probably have employed 
other methods under the given conditions. Scientific manage- 
ment must not be confounded with its forms or its methods, 
just as a man must not be confounded with his clothes, or a 
religious creed with its form of church organization. 


Methods under Different Types of Management 


It will help us in our consideration of different types of 
management, if we take a concrete example and note the differ- 
ences of the several types, as they appear in the example. Let 
us suppose that a piece of lathe work is to be done, such, for 
instance, as the turning of a crankshaft. In the conventional 
type of management the foreman will assign such a job as 
this to the first man having a vacant machine in which it can 
be conveniently performed. Systematic management will usu- 
ally do the same thing. Scientific management, on the other 
hand, will assign the piece of work to that machine in which 
it can best be performed. 

Having received the work, under conventional management, 
the workman will determine the plan of procedure, will choose 
and grind his own tools, and will proceed to work, using 
those feeds, cuts, and speeds which he thinks will be the most 
satisfactory. In case the workman is receiving day wages, 
the pace of the work will depend upon the foreman. As the 
foreman goes about the shop, he will occasionally take notice 
of the condition of the work and the way in which it is being 
performed. If the workman is obviously incompetent or inef- 
ficient, the foreman will instruct, reprimand, or discharge 
him, as his judgment will warrant. On the other hand, if the 
work appears to the foreman to be going forward at a rea- 
sonable pace, nothing will be done. 

In case the workman is being paid by some piece-work or 
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premium plan, he will be anxious to earn as large a wage as 
possible and therefore will attempt to determine the best cuts, 
feeds, and speeds for the work in hand. There are two meth- 
ods open to him for doing this. One is to guess at the best 
conditions and the other is to experiment until he has deter- 
mined them. The first method, of course, leaves much to be 
desired. The second method is open to the objection that it 
takes a considerable number of experiments to determine 
the best conditions of work, even when the experiments are 
confined to the performance of a certain job on a certain ma- 
chine. The workman is rarely, if ever, able to devote the nec- 
essary time to such experiments, and he has not the training 
which would enable him to properly perform and record them. 
‘With the facilities which he usually has at hand, it is impos- 
sible for the average workman to do any more than gradually 
improve his performance by careful attention to his methods 
of work. 

Conventional management determines the time required to 
do a piece of work, or the piece-rate to be paid for it by one 
of'two methods. The first method is for the foreman or some 
other experienced person to guess at the time required to do 
the work. The other is to put a capable and conscientious 
workman at the work and see how long it will take him to 
do it. Of course the guess of the foreman is about as good 
as the guess of the average drummer would be if he tried to 
estimate the population of a village while he was riding 
through it on a train. The other method of allowing a pace 
maker to determine the piece-rate is a better one. Since, how- 
ever, the pace maker usually does not have the opportunity 
of making a careful study of the best methods of performing 
the work, his time allowance will usually be too large. 

Systematic management, like conventional management, 
leaves the method of performing the work entirely to the 
workmen. It does not, however, leave the question of the 
proper pace to the foreman. The records of previous per- 
formances have established a pace and the Management can 
readily determine whether or not the work is being conducted 
at the best pace of which there is previous record. If it is 
not, the foreman is notified and the workman is obliged to 
increase his pace. He may do this in one of two ways. He 
may experiment in order to determine the possibilities of the 
work, or he may go to someone who knows more about it 
than he does for assistance and instructions in regard to feed, 
cuts, speeds, and methods. In either case he is nagged into 
bringing up his pace to that of the previous man, and in this 
way the production is kept up to the best previous record. 

Under scientific management, the sequence of operations, 
the cuts, feeds, and speeds, the tools and appliances, and the 
methods of work are determined by the management and not 
by the workman. Before the work is commenced, a specialist 
considers all the possible methods of doing the work and 
after carefully analyzing them determines which of these 
methods are the best. Having fixed upon the methods of 
work, a time allowance is then established for each operation. 
A typewritten or blueprinted instruction sheet is then pre- 
pared which informs the workman exactly what he must do, 
and how long it should take him to do it. Instead of grind- 
ing his own tools, he receives a supply of properly formed 
and ground tools. Instead of depending upon the foreman or 
upon previous records for establishing the pace of work, the 
time required to perform each of the several operations is 
exactly known. The whole series of operations has been sub- 
jected to a careful analysis, every possible variation has been 
considered, and the methods developed are not only good ones, 
but are the best possible ones, considering the limitations of 
that particular shop. 

In order to accomplish the best results, not only must the 
workman receive an instruction sheet, but he must be shown 
how to perform many operations. One of the officers of ad- 
ministration is, therefore, the teaching foreman, who makes 
it his business to instruct the men in the proper ways of 
doing work and who is always ready to come to the aid of 
those men who are unable to perform their tasks in the 
allotted time. 

In order to encourage the workman to follow the proper 
methods of work and to perform his task in the allotted time, 
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a piece-work, premium, or bonus plan is adopted for the pay- 
ment of wages. The plan which seems to give the most satis- 
faction is known as the Gantt bonus plan. This consists in 
paying the man a certain definite percentage of his daily 
wages as a premium whenever he performs his task within 
the allotted time. If his task, for instance, consists of ten 
pieces a day, and he succeeds in making ten or more pieces, 
he will receive from twenty to sixty per cent additional wages 
as a premium. In case he produces less than ten pieces, he 
receives the regular day wages, but no premium. A man’s 
earnings are computed each day and he knows on the morn- 
ing of the following day whether or not he has earned the 
premium. If he has not, it is the duty of the teaching fore- 
man to go over his work with him and instruct him in those 
points in which he may be deficient. In order to make sure 
that this teaching is thorough and effective the teacher re- 
ceives as a bonus a fraction of the bonus earned by his work- 
men and in case all of his workmen earn bonuses, the teacher 
receives an extra bonus. It will readily be seen that with 
such a system of wage payment, thorough instruction and 
cooperation are the invariable order of the day, and that the 
foreman as well as the workmen are always on the lookout to 
see that the tools, machines and stock, are all in perfect 
condition. 

Not only does the man receive adequate instructions, and 
a reward for obeying these instructions, but he is offered 
every reasonable facility for doing his work quickly and well. 
He does not have to spend his time hanging around the 
smithy or the toolroom getting the things that may be needed 
for his work. He spends no time repairing his machine, tak- 
ing up the belts, or fixing the tools supplied to him. The 
management makes it its duty to see that nothing hinders 
him in his work so that his entire time and attention may 
be devoted to the performance of, and not to the preparation 
for, that work. This requires that certain assistants shall 
perform tasks which conventional management usually dele- 
gates to the workman himself. 


Collecting Data Necessary for Scientific Management 


It will be apparent from the foregoing, that instead of de- 
pending upon judgment, scientific management depends upon 
knowledge, in its task of administration. Judgment is the 
instinctive and subconscious association of impressions de- 
rived from previous experience. When a man’s experiences 
are wide, his impressions of them are correct, and his 
memory is good, his judgment will be good. But even the 
best judgment falls far short of knowledge, and any system 
of administration based on judgment alone must fall short of 
scientific management. Judgment will always have its place in 
any system of administration for two reasons, firstly because 
knowledge cannot always be obtained, and secondly because it 
may sometimes cost more to obtain it than the knowledge is 
worth. In either case judgment is valuable, if not absolutely 
necessary. But at the best, judgment is only a guess and not 
to be relied upon if accurate information is available. Not 
only does scientific management depend upon knowledge, but 
this knowledge is carefully and systematically collected and 
the data so obtained are classified and digested until the 
knowledge is instantly available whenever a problem is pre- 
sented to the management. Back of the form of organization 
is a knowledge of the needs and the work of the plant. Back 
of the plan of wage payment is a knowledge of psychology 
and sociology. Back of the instruction sheet is a knowledge 
of the sciences of cutting metals and of handling work. As 
examples of the way in which such knowledge is obtained, let 
us take the two subjects last mentioned, and see what scien- 
tific management has done to develop the sciences of cutting 
metals and of handling work. 

Most readers of these articles are doubtless familiar with 
the paper of Mr. F. W. Taylor on the art of cutting metals, 
which was published in abstract in many of the technical 
magazines shortly after it was delivered, in 1906. The work 
described in this paper is probably the best example of the 
scientific study of methods of manufacture which has ever 
been made. Mr. Taylor and his associates at the Midvale and 
Bethlehem steel companies were engaged in the work for nearly 
twenty-six years, and during that time made many notable 
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discoveries in the line of their work. One of the most im- 
portant of these was the discovery of high-speed steel; which 
is, at a very conservative estimate, worth fifty million dollars 
per year to the machine industry of this country. Other no 
less important but less spectacular results were the discovery 
of the best forms for cutting tools, the invention of a slide- 
rule for the determination of proper cutting speeds, and the 
resulting developments in the form, rigidity, and power of 
machine tools. 

In making this investigation suitable machines were pre- 
pared and after establishing certain standards in regard to : 
the kind of material to be cut, the form and chemical compo- 
sition of the cutting tools, and the length of time which the 
tools must run without regrinding, a very elaborate series of 
tests was made. The object of these tests was to determine 
the maximum permissible speed of cutting with different 


‘feeds, depths of cut, kinds of tool steel, forms of tools, classes 


of material, and conditions of work. There were in all twelve 
conditions affecting the cutting speed, each of which could be 
varied. Some of these could be varied over a very wide 
range, and every time one of the conditions was altered a 
large number of experiments was necessary in order to deter- 
mine the permissible cutting speed. It is obvious that in 
such a complicated problem as this, thousands of experiments 
were necessary before it could be solved. As fast as experi- 
mental data were collected, the results were worked up in 
order to determine the mathematical laws governing the cut- 
ting of metals. Since these laws were found to be extremely 
complicated, and since, if the work was to be practical, quick 
and simple methods of solution had to be devised, a great deal 
of time and effort was spent in devising methods for deter- 
mining the proper cutting speeds for any given conditions. 
Finally after many years of work, a slide-rule was invented 
which gave a quick and accurate solution of the problem. 

This investigation was probably the most important inves- 
tigation of the kind ever attempted. It was very thorough, 
requiring a period of twenty-six years for its completion. The 
total cost is stated to have been $800,000. The results, in 
which every metal working shop in the country has shared, 
are unquestionably worth one hundred million dollars a year. 
Hardly one manager out of one hundred, probably not one 
mechanic out of a thousand, realizes the immense value and 
scope of the improvements resulting from this investigation. 
They rank in importance with the development of the steam 
engine, the railroad and the printing press. There are equally 
great opportunities for a dozen, possible one hundred investi- 
gations of like character in other industries. It is to be 
hoped that they will be soon commenced and that they will 
be prosecuted with the same energy, tenacity and intelligence 
with which this investigation was so greatly marked. 


Motion Study and Analysis 

The method employed in determining the best way to 
handle work is known as “motion study.” Motion study is 
almost a science in itself, and is really a branch of applied 
psychology. Motion study is not peculiar to scientific man- 
agement, but has long been utilized by athletes in their 
endeavor to improve athletic records. A high jumper, for 
instance, will carefully train himself to do his work in a cer- 
tain way, taking a certain number of steps in running up to 
the bar, throwing his limbs and body in a certain position as 
he jumps over the bar, and endeavoring in every way to 
develop that smoothness and machine-like precision of action 
which characterizes what he terms “form.” The hurdler does 
the same thing, day after day making trial of different Mmeth- 
ods of running and jumping, timing himself by the stop 
watch, in order to achieve the most perfect form. 

The same sort of study can be employed to advantage in 
training workmen to perform their tasks, when the tasks are 
repetitive in character. There is, however, one very great dif- 
ference between motion study for the athlete and for the 
workman. Whereas the athlete strives to perform a task 
which taxes his strength and endurance to the limit, the 
workman strives to develop that form which will enable him 
to perform his task quickly and with a minimum of fatigue. 
In the case of the athlete, he is striving to excel for one su- 
preme moment. The workman, on the other hand, must be 
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trained to repeat his task, day after day, month after month, 
year after year, without injury to his strength or his health, 
because only in that manner can the industry in which he is 
engaged reach its maximum prosperity. It takes a more care- 
fully trained observer and a far better understanding of men 
and their physical capabilities to train a workman to do a 
task quickly and well without over-exertion, than it does to 
train an athlete to perform his task quickly and well, where 
the question of over-exertion does not come in. 

Any one who has ever had anything to do with athletics 
understands how impossible it is for a man without training 
to compete with the trained athlete. Just as it would be im- 
possible for the average healthy and vigorous man to enter an 
athletic contest and do creditable work in competition with 
trained athletes, so it is impossible for the average workman 
to go into a shop and accomplish a creditable amount of 
work, in competition with a workman who has been properly 
trained after a motion study has been made ‘of his task. In 
the same way, just as it is impossible for the average man 
who likes to look at the stars, to predict the time of an eclipse 
or the future configuration of the heavens, so it is impossible 
for the average machinist to compete with the trained engi- 
neer who has at hand a slide-rule which will tell him exactly 
the cuts, feeds and speeds, which it is possible to employ with 
a given class of material and a given machine. We find it 
advisable to employ designing engineers who have spent years 
in studying the strength of materials and the sciences upon 
which engineering depends. It is equally advisable to employ 
another class of engineers who will study the principles of 
management, and methods of doing work. 

So far we have only touched on two points in regard to the 
turning of our crankshaft, namely motion study and the sci- 
ence of cutting metals. There are a dozen other branches of 
science involved in the direction of the shop, all of which are 
used by scientific management in furthering administration. 
When we consider these things, it becomes apparent that in 
many industries the introduction of scientific management 
will completely revolutionize methods of work, methods of 
administration, and even methods of selling the product and 
of financing the industry. 

It will be seen from what has just been said that scientific 
management is by no means a simple matter, that it requires 
forethought and care in its application, and that, above all 
things, it requires the scientific spirit in order to make it 
successful. It will also be apparent to every one, that while 
scientific management will very probably greatly increase the 
output per man or per machine, the staff which it requires for 
the planning of the work, for the conducting of experiments, 
and for keeping workmen supplied with material and tools, 
will be quite an expensive one. The question of whether or 
not scientific management is profitable, and therefore practi- 
cable, will hinge upon the’ question of whether the savings 
which scientific management will effect, will pay for the staff 
which it is necessary to maintain. In my opinion, the sav- 
ings will usually be more than sufficient to pay for the extra 
cost of scientific management, although sometimes they will 
not. The application of all of the methods and machinery of 
scientific management to the pattern-shop, where every job is 
different and where the principal part of the work consists in 
planning rather than in executing, will not usually be a suc- 
cess. On the other hand, where scientific management is 
applied to repetitive work, there is no question but what the 


cost of maintaining the staff will be but a very small fraction © 


of the savings which will result. 
* * * 


During the past year 29,353 applications for patents were 
filed in Great Britain. Of the foreign applications those from 
Germany and the United States were most numerous; 3304 
applications were of German origin, while 2670 were received 
from residents of the United States. The United Kingdom, of 
course, contributed the largest number, or 19,579 applications. 
During the year, five applications were filed for the revocation 
of patents. not worked to an adequate extent in the United 
Kingdom. Two of these applications were granted; in one case 
the application was dismissed; in one the patent expired 
during the proceedings; and the fifth case is pending. 
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A BALL RACE GAGE 


The accompanying illustrations (Figs. 1 and 2) show a ball 
race gage, which is used in the works of the Cadillac Motor 
Car Co., Detroit, Mich., for gaging the diameter of the ball 
race in a ball retaining ring. Two of these rings form a 
thrust bearing to reduce the thrust on the main drive shaft 
of an automobile. As shown in Fig. 2, this gage consists of 
a cast-iron stand A in which a hardened and ground steel 
ring B is retained. 
The top portion of 
this ring is made a 
good fit for the in- 
side diameter of 
the  ball-retaining 
ring (, which when 
being gaged is 
simply slipped 
over the top por- 
tions Of rine) By A 
stud D held to the 
base by a nut, as 
shown, is slotted 
to receive the gage 
frame E. Stud D 
is hardened and 
ground, and the 
plate # has a rein- 
forced piece F held 
to it by rivets, the 
latter being hard- 
ened and ground 
and made a good 
fit in the slot in 
the stud. The ful- 
crum of the pointer or needle G is so disposed that any varia- 
tion in the work is magnified twenty-five times at the point 
where the reading is taken. A knurled handle H is fastened 
to the gage for convenience in holding it. 

In operation, the work is slipped over the ring B of the 
gage as shown in Fig. 2; then the gage frame Z is placed in 
the slot in stud D and the gaging knife-edge rollers J, which 
in this case do not rotate but are held rigidly to the frame, 
are placed in the ball race. The position of the measuring point 


Fig. 1. Ball Race Gage in Use 
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Fig. 2. Construction of the Ball Race Gage shown in Fig. 1 


of the needle is then noted to see if the race is of the required 
diameter. A limit of 0.001 inch is allowed on the diameter of 
the ball race, the latter being 4.125 inches in diameter. The 
race is ground on a Brown & Sharpe generating grinder. As 
shown in Fig. 1, the base of the gage is fastened to a frame 
which is of sufficient height to bring the ring to be gaged in 
line with the operator’s vision. 
* * + 


Bolts, cap-screws, or nuts, when used in connection with 
cored holes, should be supplied with washers for providing 
sufficient bearing surface for the nut or head. 
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THE EXTRUSION OF PLASTIC METALS*t 


Although it had been found possible as early as 1850 to 
extrude such metals as lead and tin and thus form pipes and 
bars, the extrusion process had not, at that time, been suc- 
cessfully applied to the shaping, by means of extrusion, of 
such metals as copper, delta-metal, etc. It was when Alex- 
ander Dick, the inventor of the delta-metal, made some 
experiments with this material under high pressure and at 
high temperature, during the latter part of the eighties, that 
it was first shown that this material could be extruded in a 
heated state. There were, however, several difficulties to over- 
come,.. The extrusion process, as is well known, consists of 
hot plastic metal being pressed through a form or die at high 
pressure, so that a continuous bar or pipe of the cross-section 
of the die or form is produced. Lead and tin can be extruded 
at comparatively low temperatures (250 degrees F.), but cop- 
per and similar metals require temperatures all the way up 
to 1750 or 1800 degrees F. 

The main difficulties to be overcome are to maintain the 
high temperature and plasticity of the metals during the ex- 
trusion, and to make press cylinders and dies which 
will be able to withstand the effect of the high temperatures 
and pressures. The first condition was met by Dick by filling 
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Fig. 1. Some Interesting German Products of the Extrusion Press 


the press cylinder with molten metal and by surrounding it 
with heat insulating material, such as ground granite. In 
order to prevent the heated metal from forcing itself between 
the plunger and the cylinder, when the pressure was applied, 
a spherical steel piston was employed which spread when the 
pressure was applied, and in this 
way effectively closed the cylinder 
behind the metal. 

The advantages of the extrusion 
process, as compared with the ordi- 35= 
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‘heating furnace, 


nary rolling and drawing process, 


soon became apparent. The extru- 

sion process permitted parts of un- Fi 
usual cross-section to be produced = ES 
in great quantities. In fact, sec- Y G 


tions could be extruded which 
could not be rolled under any cir- 
cumstances. In Fig. 1 is shown a 
number of special sections which 
have been produced by extrusion. 
On account of the high pressure un- 
der which the metal is extruded it 
becomes more compact and its strength is increased. The ex- 
truded shapes, therefore, possess those qualities which make 
them especially useful in machine design. The surfaces are 
smooth, and free from flaws and other defects. The dimensions 
of the extruded shapes can be gaged with great accuracy, so 
that they may be used either directly or with very little addi- 
tional finishing. After the advantages of the new method had 
become known, it was soon adopted and further developed by 
many different individuals and concerns. . 
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* Abstract from an article by Friedr. W. Siepke, of Magdeburg, 
Germany, in Werkstattstechnik, April 15, 1912. 

7 See also “An Experiment in Extrusion,’ MAcHINmRY, June, 1912, 
engineering edition, and other articles there referred to. 
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Instead of pouring the molten metal into the press cylinder, 
it was found to be better to have it cast into blocks which 
were heated to a white heat and inserted in the press. In 
this way the time required for the setting of the metal in the 
press cylinder was saved, and the efficiency of the machine 
considerably increased. Further developments resulted in the 
perfecting of the press, and the metals used for the cylinders 
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Fig. 2. Section through the Heating Furnace 


and the dies. In order to retain the heat within the cylinder 
it was surrounded by a jacket and heated by special means. 
Several new presses were brought out, and besides the Dick 
press, those best known in Germany were built by the firm of 
Friedr. Krupp A.G., Grusonwerk in Magdeburg-Buckau. The 
object of this article is to describe the methods and processes 
used in connection with the machine. The complete installa- 
tion consists of a foundry for producing the metal blocks, a 
and a hydraulic press and pumping ar- 
rangement. 
The Casting of the Metal Blocks 

The metal blocks are cast in long sections and are after- 
wards cut up into pieces of suitable size for the presses. The 
blocks are cast in permanent molds, and in order that as 
smooth a surface as possible may be obtained, it is necessary 
that the inside of the mold be of a close-grained metal, free 
from flaws. In order to still further insure against blow-holes 
or porous parts in the cast blocks, the molds are covered on 
the inside with a preparation, the same as is done in the cast- 
ing of copper and brass in general. 

After the blocks are cast and cut into parts, they are in- 
spected for defects, and any burrs or fins that may be present 
are removed by chisels or scraping. Special care must be used 
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In this case, it is espe- 
cially important that the core be central with the outside, in 
order that homogeneous walls of uniform thickness may be 
obtained in the extruded pipe. 


Fig. 3. General Arrangement of Krupp Extrusion Press 


in producing hollow parts for pipe. 


Heating the Metal Blocks 

The metal blocks are heated in a special furnace which 
should be placed close to the extrusion press. The important 
feature about the heating is that the block must be heated 
clear through to the center, and not be brought to the press 
when merely the surface has been brought to the required 
temperature. A furnace used for heating the blocks is illus- 
trated in Fig. 2. The blocks are inserted at the end opposite 
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the grate, and roll by gravity down the somewhat inclined 
surface toward the fire-box. When the required temperature 
is obtained, they are pulled out through an opening at the 
side. In order that good results may be obtained in the ex- 
trusion process, it is important that the blocks do not come 
in contact with the brickwork of the furnace. The surface 
on which the blocks rest is, therefore, covered with a cast- 
iron plate. The length of the furnace is made to suit the 
capacity and speed of the action of the press. The width is 
usually made about three feet. The heated blocks are most 
conveniently transferred from the furnace to the press by 
means of an overhead trolley. 


The Hydraulic Extrusion Press 


The hydraulic extrusion press shown in Fig. 3 is of the hori- 
zontal type. The press consists mainly of the hydraulic cyl- 
inder, the dies; the pressure chamber or extrusion cylinder, 
and a head which holds the dies. Four heavy connecting bars 
tie this head to the hydraulic cylinder. The pressure cham- 
ber is located between the head and the hydraulic cylinder 
and moves on four guide bars. 

These presses are built in two sizes, the main dimensions 
of which are given in Table I. The output of the presses varies 
according to the size and form of the cross-section of the dif- 
ferent extruded shapes. With trained operators and simple 
cross-sectional shapes, it is possible to extrude about 20,000 
pounds of metal in ten hours in the small-size press and 
35,000 pounds in the larger press. This output cannot be ob- 
tained, however, when tubing of difficult sections is being 
extruded. The figures given above correspond to two hundred 
press operations in ten hours. In order to be able to main- 
tain this efficiency the press chamber must be sufficiently 
heated at the beginning of the work and there must be no 
interruption in the operation. For the complete installation 
required for one press, four men are necessary, one of whom 
works at the furnace. 


Details of the Hydraulic Press 


The hydraulic cylinder is made of steel casting and lined 
on the inside with a copper bushing. The pressure chamber 
is made of so-called “Krupp special” steel which even when 
heated has a high tensional strength. This chamber or cylin- 
der is forged and is provided with a jacket of steel casting. 
Between the pressure chamber and jacket an open space 1S 
provided through which the heated gases from the fire-place 
arranged beneath the pressure chamber can pass. By this 
means the chamber is heated to the required temperature, 
the gases from the combustion escaping through a pipe 

TABLE I. GENERAL DIMENSIONS OF EXTRUSION PRESSES 
ae 
| Smaller Larger 


Dimensions Size Sine 


—. — el 


_ 1,480,000 
3770 


2,200,000 


Total pressure, pounds ee 


Maximum pressure, pounds per sq. in.. 


Diam. of hydraulic cyl., inches........ : 26 


Stroke, inches.........-----ee+seeeeee: | 314 

Diam. of extrusion sep sucks : | . f, 
iam. of extruded bars, inches... 

eee eee | 400-150 | 175-295 


Required horsepower 


above the pressure chamber into the chimney. The required 
temperature to which the pressure chamber should be heated 
by external means is about 600 degrees F. This heat is re- 
quired so that the metal blocks which are heated to some 1650 
or 1800 degrees F. may not be suddenly cooled. Should sud- 
den cooling take place, the surface of the metal block may 
lose its plasticity and the extrusion may either be unduly de- 
layed or be made entirely impossible. The high temperature 
of the walls of the pressure chamber, while the extrusion 
takes place, requires an especially high quality of metal, and 
it has been proved in a number of instances that forged Krupp 
special steel answers the requirements better than any other 
known material. ; 

In order to prevent too high a pressure in the hydraulic cyl- 
inder, a safety valve is provided on the pump which opens at 
a pressure of about 4500 pounds per square inch. In order to 
instantly relieve the pressure in the hydraulic cylinder, a re- 
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leasing valve is inserted between the pump and the controlling 
valve on the machine. 

The dies containing the shape for the extruded form are 
held in the head. This latter takes the pressure during the 
extrusion process. One of the greatest difficulties in the past 
with machines of this type has been to remove the remainder 
of the metal block in the pressure chamber when operations 
are suspended or when practically all the metal has been ex- 
truded. Part of the metal would usually be pressed in between 
the joints, solidify and make the removal of the various parts 
difficult. In the Krupp press this difficulty is taken care of 
as follows: As already mentioned the pressure chamber is 
placed between the head and the hydraulic cylinder, but is 
movable on four guide rods. A tapered hole is provided in 
the pressure chamber in the end towards the head, and the 
dies are formed with a corresponding taper. An auxiliary 
hydraulic cylinder is provided at the right-hand end of the 
press in Fig. 3, and the pressure chamber is connected with 


TABLE II. 


INFLUENCE OF THE EXTRUSION PROCESS ON THE 
PROPERTIES OF METALS 


Cast Extruded 
Metal Tensil | | Tensil 
Strength, _| ee Strength, Pye 
Saoare Pan) PCR square theh, [Po Cott 
aL ia 2 ates | ie = 
Copper icc. a 28,500 | 35 34,000 | 38-40 
LATO TEE theo 5 petics 27,000* 12 35,000 | 388 
Magnalium..... | 43,000-64,000 5 58,000-71,000| 10 
Aluminum .,.... 14,000-17,000 3 33,000-38,000 4.3 
Delta-metal ....| 83.000 98,000 | 21.8 
Durana-metal... 58,000-74,000 60,000-81,000 | 88 


[* The tensile strength of cast zinc is given by several authorities at about 
3500 pounds per square inch, and that of rolled zine at about 16,000 pounds. The 
strength of cast zine given in the table is 70 per cent greater than for rolled 
zinc, which seems to be a very high and doubtful value.—EDITOR. ] 


the piston of the auxiliary cylinder by means of a cross-head 
and two connecting-rods. By this means the pressure cham- 
ber can be operated. Before the beginning of the extrusion, 
the pressure chamber is forced against the die by means of 
this auxiliary cylinder, and due to the tapered hole and the 
tapered end of the die a very close-fitting joint is provided, 
so that the metal, during the extrusion process, cannot enter 
between the two surfaces. At the end of the extrusion, the 
auxiliary cylinder operates the pressure chamber in the oppo- 
site direction, thus opening up a space between the die and 
the pressure chamber and making it possible to easily remove 
the remaining metal from the top of the die. 

The press can be operated with considerable rapidity. For 
simple shapes, it is possible to go through the complete cycle 
of operations for one metal block in three minutes, this time 
being divided as follows: Putting the metal block into the 
pressure chamber, 1 minute 25 seconds; extrusion, 50 seconds; 
opening up the space between the pressure chamber and die, 
10 seconds; removing the remaining metal, 15 seconds; and 
returning to the original position, 20 seconds. The effect of 
the extrusion process on the tensile strength of various metals 
is indicated by Table II. 


* * * 


Franklin H. Wentworth, secretary of the National Fire Pro- 
tection Association, stated at the meeting of the New England 
Foundrymen’s Association, April 10, that out of more than 
11,000 fires under automatic sprinklers, of which the associa- 
tion had records during the past fifteen years, there was not a 
single instance where the automatic sprinkler, when of stand- 
ard approved make and installation, had failed to put out or 
hold in check a fire under it, except in cases where the system 
had been tampered with, or crippled by an explosion. 

* * * 


Undoubtedly many (accident) prevention appliances in use 
in Germany might well be adopted here, but the real and im- 
portant difference is not in the prevention apparatus—it is in 
the prevention spirit. In Europe, and especially in Germany. 
accident prevention is kept constantly before the public, be- 
fore the legislatures, before the employers, and before the 
workers.—F’. ©. Schwedtman in “Accident Prevention and 
Relief.” 
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DETAILING CRANE GIRDERS WITH 
CURVED LOWER CHORDS*t 


By CHARLES B. GILBERT 


The detailing of crane girders with curved lower chords— 
that is, of the fish-belly type—sometimes involves considerable 
labor. The tables given in the accompanying Data Sheet 
Supplement were, therefore, compiled by the writer about 
three years ago, and have been used by the structural de- 
tailers of the Niles Crane Works, of Philadelphia, Pa. The 
tables have been carefully checked and have been in use so 
long that it is assumed that all errors have been eliminated. 
The tables have proved of great value as time savers when 
figuring the depth of curved girders, half the span being 
divided, for convenience, into five or ten equal spaces for 
spans of different lengths. A glance at the accompanying en- 
graving Fig. 1, will explain the use of the tables, a crane 
girder having a span of 61 feet 3 inches having been assumed 
as an example. The curved part has a span of 60 feet; one- 
half of this distance, or 80 feet, is divided for the conveni- 
ence of the templet makers into ten spaces of 8 feet each. 
The end ordinate, assumed here to be 1 foot, will be found at 
the extreme left of the tables under the heading H. The 
lengths of the remaining nine ordinates follow in order. 

For short spans, say about 380 feet, it is most convenient 
to divide the base of the curve into five spaces, as it is the 
usual practice to give ordinates about every 8 feet. In this 
case we would use only every other ordinate in the tables, 
or, beginning with the left-hand column, the ordinates would 
be as found in the columns headed H, 8, 6, 4, and 2. 

The construction of the parabolic curve, while familiar to 
every student of geometry, may be of interest in this con- 
nection. In Fig. 2, divide the base BO and the height A into 
the same number of equal parts (ten in the illustration) ; 
draw straight lines from O to points 1, 2, 3, etc., on line AB; 
then draw vertical lines from points 1, 2, 3, etc., on line BO. 
The points of intersection between the lines 1 and 1, 2 and 
2, etc., are points on the curve of the parabola. When the 
curve is slight, as is frequently the case in plain girder 
design, it is sufficient, on the drawing, to join the points by 
straight lines. 
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Fig. 1. General Lay-out of Typical Crane Girder 


The tables in the Data Sheet Supplement are calculated 
as follows. In Fig. 2, let 
H=end ordinate, 
X = required ordinate, 
N =number of equal spaces into which base BO is divided, 
M—=number of spaces from O to required ordinate. 


Then, 
MM? 
A—=HX— 
N? 
When N10, as in the case for which the tables are cal- 
culated, N?=100, and 


XA == 7X 0:01 


Hence, ordinate No. 2 equals H X 0.01 * 64=0.64H. Ordi- 
nate No. 6 equals H X 0.01: * 160.16 H, and so forth. 


* With Data Sheet Supplement. 

7 See also MACHINERY, January, 1912, engineering edition, “Points 
in Crane Construction and Design,” and the articles there referred to. 

£ Address: 1809 N. 16th St., Philadelphia, Pa. 
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MAKING THE “UNIVERSAL” HACK-SAW 
BLADE 


By CHESTER L. LUCAS* 


The steel from which hack-saw blades are made is almost 
invariably a special grade of crucible steel, each maker havy- 
ing a preference for his own particular brand, the content 
of which he considers best for hack-saw blades. In making 
the “Universal” hack-saw blade at the West Haven Mfg. Co., 
New Haven, Conn., the steel comes to the factory in large 
sheets, and the first operation consists in cutting these sheets | 
to smaller sections, each of which is wide enough to be cut 


TEETH CUT AND SET 


ENDS TRIMMED 
AND STAMPED 


O 


Fig. 1. Order of Operations in Hack-saw Blade Making . 


into blades of standard lengths, eight, ten or twelve inches. 
These sections are then cut into blanks for the individual 
saw-blades. The thickness of the stock and the width of the 
blank vary, of course, with the different lengths of blades 
being made. All of this cutting is done on square shears and 
it is essential that the shear-blades be kept in excellent con- 
dition so that the edges of the blanks will be square and free 
from burrs. 
Cutting the Teeth 


The blanks for the hack-saw blades are now in the condi- 
tion shown in the upper view of Fig. 1, being merely blocked 
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Fig. 2. Lay-out of Parabolic Curve, and Method of Calculating Tables 


to size. Next in order comes the operation of cutting the 
teeth. Among hack-saw blades makers there are two distinct 
methods of cutting the teeth; by punching and by milling. 
The milled tooth is superior to the punched tooth, because 
milling leaves the sides and faces of the teeth perfectly 
sharp, while punching rounds one side of the tooth, thus 
impairing its cutting qualities. 

Fig. 2 shows the operation of milling the teeth of ‘‘Univer- 
sal” hack-saw blades. The work is done in plain milling 
machines, fitted with special vises for holding the thin blades, 
having “hold-downs” for the front jaws. The vise on the 
machine shown at the right is but partly filled with blanks, 
while the one at the left is completely full, and a cut is being 
taken across the work: The mirror-like appearance of the 
work is caused by the flooding of the oil over the work. The 
gang cutters used are made of high-speed steel, and it re- 
quires twelve or fourteen of them to make up the width 
necessary for the average cut. It will be noticed that in 
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mounting the cutters on the arbor, they are set one a little 
ahead of the preceding one, thus effecting a helical arrange- 
ment of the faces, the object being to distribute the cut. 
These cutters are, of course, made for milling the various 
sizes of teeth. The number of teeth per inch varies from 14 
to 32. Blades intended for cutting solids in iron and steel 
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Fig. 2. Milling the Teeth 


are usually cut with from 14 to 16 teeth; for general all- 
around work it is considered advisable to use 20 teeth. For 
soft brass, 24 teeth has been found better than a smaller 
number per inch, because there is less tendency to ‘hog in” 
and for thin tubing and sheet metal 32 teeth per inch is very 
satisfactory. 
Setting the Teeth 

The semi-completed hack-saw blade now appears as shown 

in the middle view of Fig. 1, and in this condition is ready 
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Fig. 3. Setting the Teeth 


for the setting operation. There are two recognized methods 
of setting the teeth of hack-saw blades: one is by flat dies 
having a reciprocating motion, and the other, by rolls having 
a rotary motion. The machine shown in Fig. 3 is of the 
rotary type, and as the blades pass between the rolls, pro- 
jections press the teeth alternately slightly upward and 
downward, thus giving the teeth the required “set.” From 
the setting machines, the blades are passed to presses that 
clip the ends, punch the holes, and imprint the trademark 
upon one end. One of these presses may be seen in the 
foreground of Fig. 4, and in the background of the same 
illustration may be seen a battery of the milling machines 
that cut the teeth. 
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Hardenirg and Tempering 

The hardening department of the West Haven Mfg Co. 
is located in a brick addition to the main factory and is 
exceptionally light and roomy for a department of this kind. 
The blades are treated by a special process that leaves them 
as hard as glass, and of extremely uniform hardness 
throughout. 

In order to give them the required toughness, the blades 
are next tempered by immersing them in hot oil. Previous 
to this, however, they are packed loosely in an iron frame, 
similar to the vise used in milling the teeth. This frame 
has set-screws for applying pressure to the blades, against 
both the sides and edges. After placing the blades in the 
frame, and immersing frame and blades in the oil, they are 
allowed to remain there until the mass of blades has been 
brought to the temperature of the oil. After this, the screws 
of the frame are tightened upon the blades, thus bringing 
any that are bent or warped back into shape. It should be 


Fig. 4. Milling and Punching Operations 


remembered that this is done while the blades are very hot 
and still dripping with oil, in which condition they yield 
readily to the pressure from the clamping screws. The 
hack-saw blades are allowed to remain in the frame until 
they are cold, at which time those that were warped will 
have regained their original straight condition. 

In order to reduce the brittleness of the pierced ends of 
the blades, the ends are dipped into a pot of molten lead. 
The lead in the pot is of the right depth so that when the 
bottom is touched, the ends of the blades will be immersed 
to the right distance. After this operation, the blades are 
cleaned and brushed free from scale and dirt, at which time 
they are ready for inspecting and packing. 


Inspecting and Packing 
Fig. 6 gives a general idea of the way in which “Univer- 
sal” hack-saw blades are inspected and packed. The in- 


f 


fe 


Fig. 5. The Testing Room 


spectors sit at well-lighted benches «nd successively try each 
saw for temper, at the same time inspecting them for poorly 
cut teeth and for soft spots that may be present. They are 
then wrapped in packages of twelve each, labeled and boxed 
for shipment. 
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From time to time, blades are selected at random from the 
different lots and tested for cutting qualities, after the man- 
ner shown in Fig. 5. They are tested for duration, for speed 
in cutting and for performances on various hard metals. The 
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Fig. 6. Inspecting and Packing 
results of these tests are carefully recorded and thus the 
high standard aimed at in making “Universal” hack-saw 
blades is maintained. 
* * *% 
INDUSTRIAL ADVANTAGES OF THE UNITED 
STATES 


In the United States—a young, growing country—there has 
been, and still is, an unlimited demand for more highly de- 
veloped industries. New manufacturing establishments are 
constantly under construction, and are usually equipped in 
the most modern manner. In Hurope it is, with few excep- 
tions, merely a case of remodeling old establishments. It is 
very easily understood that an old remodeled factory can 
never come up to the same standard or offer the same possi- 
bilities for manufacturing, as an establishment which from 
the beginning is planned after modern ideas. The familiarity 
with old established ways also tends to make difficult depart- 
ing from old ideas and moving into new fields. The expense 
account is also a very important factor and should not be over- 
looked. Whereas a new shop will cost almost as much with 
an equipment partly copied after old ideas, as it would 
equipped in the most modern way, the old shop, modernized 
to the same extent, would have to stand the expense not only 
of the modern equipment, but of the old superseded one 
also. New buildings would in most cases have to precede 
the new equipment, as the facilities offered by old buildings 
are often so inferior as to make only half a success of the new 
departure. 

The extent and population of the country makes the home 
market offered in the United States very large, as compared 
with the market available to the manufacturer in an average 
European country. This, in turn, makes possible a greater 
sub-division of labor. Even the smallest article can be manu- 
factured on a large scale without looking for a market out- 
side of the boundaries of the home country. In BHurope, on 
the other hand, most firms of any importance have been, at 
least until a very recent date, compelled to go into a number 
of different lines of manufacture, as each line alone has an 
insufficient market to make the business pay the desired 
returns. This is a consideration of more than ordinary im- 
portance. Not only can an establishment manufacturing one 
article or one line of articles, secure a greater prestige in 
this certain line, and enable its responsible heads to gain a 
much greater experience in the particular line of work they 
have to direct, but a systematic arrangement of the work 
can be established, which is not possible in an establishment 
manufacturing many varied articles. This sub-division of 
labor, in the whole industrial field, as well as in the in- 
dividual shops, has been the great cause of the systematic 
organization peculiar to American factories. This system- 
atic arrangement, again, has made it possible for American 
shops to turn out, with the same number of men, a much 
greater amount of work in a given time than is usually 
turned out by the average European shop.—From an address 
by Mr. A. L. Valentine, of Hartford, Conn., before the Amer- 
ican Society of Swedish Engineers, Brooklyn, N. Y. 

* * * 

There is a distinction that makes a big difference between a 

smooth cutting file and a slick one. 
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THE MOUNTING OF BALL BEARINGS* 


By F. H. POORt 


The method used for housing a ball bearing depends largely 
upon the nature of the machine to which the bearing is ap- 
plied and the load and speed under which it is operated. One 
essential should always be kept in mind—ball bearings should 
in every case be kept clean, in order to give the best service. 
The selection of bearing caps for any given machine, there- 
fore resolves itself practically into providing for sufficient 


protection of the bearings against grit or liquids which may 


be injurious to the bearing, and preventing the escape of the 
lubricant. The forms of end caps illustrated in the accom- 
panying engravings have been designed for use in connection 
with the S. K. F. radial ball bearings and have been found 
satisfactory for general application. 

The use of a single groove at A, as shown in Fig. 1, is gen- 
erally sufficient. The grooves are cored to a depth of not less 
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Figs. 1 and 2. Cap Designs for Ball Bearings with Single Groove 


than % inch and the edges of the lips are bored approxi- 
mately 1/64 inch larger than the shaft. The width of the 
grooves and the lips must be determined with a view of pro- 
viding sufficient strength and protection against abuse when 
installed. The use of a second groove in the end cap, as shown 
in Fig. 3, and sometimes a third groove, is recommended 
where machines are subjected to a great deal of dust, fine 
grit, moisture, etc. In this case it is customary to pack the 
outer groove with a felt washer or with a heavy grease, which 
will provide a frictionless packing. The groove for the felt 
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Fig. 3. Cap with Two Grooves. Fig. 4. Cap Design used where 
Bearing is exposed to Fine Dust 


should be machine-finished. The groove adjacent to the bear- 
ing may be drained at the bottom to more effectually provide 
against leakage of the bearing lubricant. The return drain 
serves to keep the lubricant in circulation behind the sealing 
eroove. 

Caps of the type shown in Fig. 4 are too expensive to be 
considered except for extreme conditions, such as are found 
in high-speed grinders, cement machinery, etc., where protec- 
tion against exceedingly fine dust is of importance. Fig. 2 
shows a type of end cap, providing for a felt washer only, but 


* For further information on ball bearings, see the following arti- 
cles previously published in MACHINERY: ‘“‘Some Notes on Ball Bear- 


ings,’ May, 1909, engineering edition, and also the articles ‘there 
referred to. See, also MacHINmRY’S Reference Book No; 56, ‘Ball 
Bearings.” 

yj Address: Care of SKF Ball Bearing Co., 50 Chureh St.. New 


York. 
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having a tightening device to insure a tight fit of the washer 
on the shaft. This arrangement is applicable to low-speed 
bearings and is frequently used in automobile transmissions. 
In Fig. 5 is shown a plain end cap. Numerous means are 
used for securing the caps to the housings, and also for lock- 
ing the retaining nut for the inner races. The G-shaped wire 
shown applied in the engravings, however, is generally con- 
sidered the simplest form of locking device. 

The fitting of bearings to shafts seldom presents any great 
difficulties. Inasmuch as the bearings are ground to very 
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Fig. 5. Plain End Cap. 


Fig. 6. Using a Piece of Wood to drive 
Bearing into Place 


close limits, the shafts to which they are to be fitted should 
also be accurately finished to present a smooth uniform seat 
for the bearing. The inner race should be a tight fit on 
the shaft and should be permanently seated in a fixed posi- 
tion against a shoulder on the shaft by means of a lock-nut 
or a distance piece. A driving fit alone should not be de- 
pended upon to properly retain the inner race in position, as 
the continued action of the load on the bearing will tend to 
peen down the shaft. A positive means for holding the inner 
race in position prevents creeping on the shaft and mate- 
rially increases the actual bearing length on the shaft. 

In order to obtain a proper light drive fit on the shaft, this 
should be finished slightly larger than the bore of the bear- 
ing, preferably within a maximum limit of 0.001 inch and a 
minimum limit of 0.0004 inch above the actual size of the 
hole in the bearing. If the shaft is made smaller, the bear- 
ing race will tend to creep and cut into the shaft, and if 
larger limits than indicated above are allowed, too great a 
force will be required to properly seat the bearing, with the 
added danger of cracking the inner race. It is easy to drive 
the race in place by heating it in oil to about 170 degrees F. 
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Fig. 7. Adapter Type of Bearing. Fig. 8. Method for Retaining 
Lubricant in Vertical Bearing Shaft 


and driving it into position by light blows of a soft metal 
hammer. A piece of copper tubing, or a piece of wood in con- 
junction with an ordinary hammer can also be used for the 
same purpose, as indicated in Fig. 6. The outer race must 
under no circumstances be given a blow when fitting the 
bearing onto the shaft. 

The outer race should have a very close sliding fit, but 
should never be securely fixed in the housing. A slow creep- 
ing of the race should at all times be possible under the vibra- 
tion of the load. This slow intermittent creeping insures a 
proper distribution of the load over the whole surface of the 
outer race. Even when it is desired to prevent end motion of 
the shaft, a slight clearance of 0.010 inch should be provided 
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on each side. Without this lateral clearance—i. e., if the race 
is securely fixed in the housing—the load will always bear on 
one position in the race. When there are several radial bear- 
ings on the same shaft, one bearing only should be used to 
hold the shaft against end motion; the outer races of the 
other bearings should be free to locate themselves. 

In cases where it is impossible to make the inner ball race 
a driving fit on the shaft or to secure it by means of a lock- 
nut or distance piece, the adapter type of bearing shown in 
Fig. 7 should be used. This bearing is provided with a con- 
ical split sleeve and lock-nut which clamps the bearing on the 
shaft in any desired position. 

The shaft and housing should be turned as true as possible 
to insure concentric running of the races, and in case split 
housings are found desirable, great care should be taken to 
see that the housing sections do not bind the outer races and 
distort them. The application of radial bearings to vertical 
shafts occasionally makes lubrication difficult. A practical 
method of meeting these conditions—as they are sometimes 
to be found in the upper bearings of. sugar centrifugals, va- 
cuum cleaners, side cutters on wood planers, vertical pumps, 
etc.—is shown in Fig. 8, the retention of the lubricant being 
amply provided for by the tubular cup between the shaft and 
the seat for the inner race. This mounting is also made in a 
modified form with a lock-nut below the bearing, in which 
case the upper face of the inner race is held against a 
shoulder on the bearing support. 

When it is necessary to use a thrust bearing to take the 
weight of a vertical shaft, a combination of radial and thrust 
bearings, as shown in Fig. 9, provides an ideal method of 
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Fig. 9. Combined Radial and Thrust Bearing 


mounting. The center of the radial bearing coincides here 
with the center of the spherical surface of the thrust disk. 
This provides a combination which is self-aligning about one 
point. 

* Eo * 


THE DRILLING OF MARBLE OR SLATE SLABS 


Anyone who has had to drill marble or slate knows of 
the difficulties met with. Frequently holes are produced by. 
drilling through with a small diameter drill, following with 
one of the full diameter of the 
hole required. A better method, 
says the Practical Engineer 
(London), is to mark out the 
center of the hole required and 
start it with an ordinary 4 
inch twist drill, as shown at A 
in the accompanying  illustra- 
tion, replacing this tool by a 
special tool, as shown at B (of 
the same diameter as that at. 
A), as soon as the cavity is deep 
enough to permit of changing with safety. Then, to obtain 
the full diameter hole, a drill of the full size required is used 
as before. This method is more rapid than to drill a small 
hole right through the marble by an ordinary twist drill. 
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Drills for Marble or Slate 
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MACHINE HANDLES—2 


A STUDY OF THE VARIOUS TYPES OF HANDLES AND 
HANDWHEELS USED ON MACHINE TOOLS 


By FRED HORNER* 

The handles and handwheels illustrated and described in 
the previous installment of this article were, in general, of 
a simple nature. In the present installment some of the 
handles and mechanisms described will be of a more com- 
plicated nature, including combinations of handles, hand- 
wheels, ratchets, indexes, and other similar mechanisms. 
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on the boss or hub of the handle and on the sleeve of the 
spindle, as shown in Fig. 77, thus permitting of disengage- 
ment when desired. Ratchet teeth are occasionally required. 
As an alternative design, a pin may be driven through the 
spindle and the hub of the handle may be provided with 
slots on either side as shown in the detail view at A in 
Fig. 77. Often the handle is kept out of engagement by a 
weak spring. A washer may be held on the end of the 
spindle by a set-screw to prevent the handle from falling off, 
while, in other instances, the washer is omitted in order 
that the handle may be slipped off and placed on another 
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Figs. 66 to '72. Types of Handles used in Machine Tool Construction 


In Fig. 66 is shown an example of a handle combining 
the double and single types, one being used for adjusting the 
raising screw and the other for locking it.. The latter has a 
small pin A which catches against the bearing cap and pre- 
vents the handle from swinging into contact with the revolv- 
ing spur gears on the other side of the cap. A handle at- 
tached to the end of a spindle for operating a belt-shifting 
mechanism for a small countershaft, is shown in Fig. 71. 
This handle is made of cast iron. 

In a few instances, it is not desirable or, may be imprac- 
ticable to permit the handle to project out on one side or 


adjacent screw or spindle. An example of this’ type of handle 
is shown in Fig. 70, where two screws or spindles on a 
boring mill are shown placed close together, and one handle 
serves for both. The clutch arrangement, in this case, differs 
somewhat from the ordinary type. The clutch A is double- 
ended, one end only being shown in the engraving, and slides 
along a feather key on the spindle. When moved to the left 
it engages with a power-driven clutch gear, but when moved 
to the right it meshes with the teeth of handle B, and the 
turning of the latter rotates the spindle when an adjustment 
is desired. The spring plunger in the handle engages with 
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Figs. 73 to 80. Types of Handles used in Machine Tool Construction 


the other of its boss. In such a case, a sliding handle of 
the type shown in Fig. 73 is used; the same kind of handle, 
passing through a nut on one side of the threaded hole, is 
shown in Fig. 72. This example is taken from a brass fin- 
isher’s lathe and is used for tightening the screw of the 
hand-rest underneath the bed. 

Handles provided with clutches, apart from the friction 
devices already described in the previous 
sometimes required to prevent their being operated when the 
power feed is in and the shaft is rotating. Teeth are cut 

* Address: 13 Forester Ave., Bath. England. 


installment, are. 


the V-groove in the spindle and prevents the handle from 
falling off endwise. The spring, however, is not strong enough 
to prevent the pulling off of the handle when it is desired 
to remove it. ’ 

Pilot or star handles, of the types shown in the previous 
installment, are generally so designed that they can be dis- 
connected so that when the power feed is in action the star 
handle does not rotate. Some form of friction clutch is 
usually provided, or a spring plunger is fitted to the hub of 
the star wheel handle, the plunger passing through into a 
hole in the sleeve which rotates with the operating spindle 
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or shaft. The friction-disk device is also a favored type of 
connecting medium for many mechanisms of this description. 
The Lang disk device was one of the first to be applied 
extensively in turret lathes. One of these applications is 
seen in Fig. 78, in which the power-driven plate A is coupled 
to the disk B on the shaft when the wing-nut is tightened. 
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Figs. 81 to 87. 


Two of these nuts are used when the drive is heavy. Many 
variations in the details are found in different designs. 
Ratchet handles are employed principally for two reasons: 
either because there is insufficient space for a complete turn 
of the handle, or because the power required cannot be con- 
veniently applied by a full circular motion of the hand. 
Most cases of this kind relate to movements where only 
occasional adjustments are required, such as the adjustment 


MACHINERY . 


85d 


horing and drilling machines. The ratchet is usually double- 
acting, as shown in Fig. 69, so as to admit of adjustment 
in either direction without removing it from the square on 
the end of the screw or spindle. 

Another class of handles is designed to enable two or more 
rates of speed to be obtained, this being accomplished by the 
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Types of Handles used in Machine Tool Construction 


withdrawal of a pin or other means of coupling. Many feeds 
on drilling machines are constructed in this manner so that 
by a slight movement of a pivoted handle the rapid lever 
movement is changed into a slow one, by means of a 
worm or other mechanism for fine adjustment or feed. The 
application of this device is illustrated in Fig. 68, this being 
applied to a shaper and actuating the saddle screw. When 
the parts are in the position indicated, gear A, driven by 
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Figs. 88 to 96. Types of Handles used in Machine Tool Construction 


of a slide at infrequent intervals, etc. Such cases occur 
when the setting lasts for a long period of machining, or 
when a power feed is usually applied, and the handle is 
required only to give a small adjustment for exact position. 
Heavy lathe carriages, for instances, are sometimes operated 
in this manner and also the saddles and slides for heavy 


gear B, is coupled to the handle C by means of the plunger D, 
and screw E is rotated by power; but when the hand is 
applied to the handle, pushing the pivoted lever F in the 
direction of the arrow, the pin D is withdrawn and screw # 
may be revolved rapidly by hand. 

Certain types of machines, especially for tapping, are pro- 


856 


vided with a simple means for obtaining two speeds, by having 
two squared spindles for receiving the operating handle. 
When the handle is applied to one, the drive is at a rapid 
rate, but when operating upon the other, the drive is through 
two spur gears at the slow speed. Then there is another 
common type, that adjustable for radius to suit different 
powers and speeds. Hand screw machines are very commonly 
provided with adjustable handles, and so are certain types 
of portable machines for drilling, planing, shaping, ete. 
Adjustment for radius is necessary in many handles for feed 
motions, principally in drilling machines, where a light pres- 
sure is more easily applied with a short handle, and a heavy 
pressure when the handle is drawn out to its full length. 
The lengths of handles are varied in different ways. A 
common method is to slide a loose handle through the socket 
portion which fits on the shaft, as indicated in Fig. 76. This 
loose portion is then tightened with a set-screw. Occasionally, 
a split hub is employed instead, and clamped with a set- 
screw. Another way is that shown in Fig. 79, where fiat 
arms are used, provided with holes for the reception of a 
tightening bolt. The two parts are also kept together by a 
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Another class of designs requires that a lever may be 
adjusted for radial direction so as to bring it in the most 
convenient angle for the operator’s hand. Handles with split 
hubs, as already described, are used for this purpose in cer- 
tain instances, but are not always desirable. A type suit- 
able for small drills is that shown in Fig. 82, where the 
handle can be screwed into either one of three or four holes 
in the disk on the pinion spindle. Sometimes the handles fit 
into a tapered hole, as shown in Fig. 83. Among other 
methods for obtaining the same ends may be mentioned a 
circle of holes in a disk, into one of which the spring plun- 
ger of the pivoted handle can enter, as shown in Fig. 84. 
A similar method is adopted in the design shown in Fig. 75, 
where a large wheel is provided with holes for receiving the 
locking pin of the handle in any position which happens to 
be most convenient for feeding the spindle. This design is 
applied to a special vertical hole grinder. An alternative 
design is that in Fig. 85, where a T-groove is cut in a cir- 
cular disk so that the handle can be locked in any position 
by means of a T-bolt and nut. This design is applied to a 
multi-spindle drilling machine in which each spindle is fed 
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Figs. 97 to 103. Types of Handles used in Machine Tool Construction 


loop as indicated. Instead of the separate holes, a slot is 
sometimes made so that the readjustment may be effected 
without removing the bolt. In Fig. 87 is shown an instance 
of an adjustable handle applied to a keyway cutter of the 
portable type. The dovetail section of the lever prevents it 
from falling out when the nut is loosened. The handle in 
Fig. 80, from a portable cylinder boring machine, shows a 
case where the handle proper is adjusted along the web by 
a series of holes drilled at different radii. A continuous slot 
forms an alternative to the separate holes, if more rapid 
changes are desirable. 

The handles for feeding spindles of small drilling machines, 
etc., are usually of plain bar section and can slide through 
the boss of the rack spindle. The method of clamping these 
handles and the means for adjustment are shown in Fig. 67. 
At A and B are shown arrangements with set-screws, with 
either square or knurled heads, and at 0 a grip-bolt design. 
A wing-screw, as shown in Fig. 74, is also often used. 
In some sensitive drilling machines the lever is self-locking 
in any position, through the medium of a spring plunger, 
as indicated in Fig. 81. The plunger presses against the 
handle with sufficient force to hold it by friction. 


down independently with its own lever, or, if desired, simul- 
taneously by a shaft (common to all) on one end of which 
is the wheel seen in Fig. 85. The ratchet lever is used on 
many drilling machines, the engagement of the pawl with any 
particular tooth governing the radial setting of the lever. 
In many cases it is important that means be provided for 
locking or retaining the handle in a certain position after 
the movement has been made, so as to keep the adjustment 
unaltered until a change is again made. This requirement 
is present in nearly all machine tools. Sometimes the range 
of movement of the lever is small, and, in such a case, the 
arrangement shown in Fig. 86 may be used, where the handle 
is clamped to a quadrant with a wing-nut after the handle 
is adjusted. A stop arrangement is shown in Fig. 96, where 
two stop-pins are used to arrest the motion of the small 
handle at each extreme of its movements. In Fig. 88 is 
shown another example of preventing a movement beyond a 
certain point. Here two lugs are provided which come in 
contact with the head of a screw. Still a different arrange- 
ment is shown in Fig. 89, where an annular groove is pro- 
vided, fitting over the stop-pin, so that the latter arrests the 
motion of the handle at each end of the slot. Another means 
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of control is indicated in Fig. 90, where the heavy knob end 
of a lever is raised, moved to one side and brought into the 
next notch of the disk. 

By far the greater majority of locked handles, however, 
are retained by some form of spring catch. The spring is 
combined with a plunger which either acts automatically 
or is pulled out by hand when making changes, and which 
maintains the handle steadily in one place and eliminates the 
vibration which is liable to occur in a locking device without 
spring action. An example of a hand-operated plunger is 
shown in Fig. 91, this design being frequently met with on 
the indexing arm of milling machine dividing heads. An- 
other example, from a milling machine gear-box, is shown in 
Fig. 92. Here the plunger has a tapered end dropping into a 
series of holes in the edge of the gear-box. A plunger is 
often withdrawn by a lever arrangement as shown in Fig. 98. 
A great many handles are also modeled after the steam- 
engine reversing lever, with a plunger fitting into notches 
on the rim of a quadrant or into ratchet teeth on the side 
of a disk. In Fig: 94 is shown an arrangement used for chang- 
ing the gears in a gear-box, a pivoted clasp lever being used 
for withdrawing the plunger, and in Fig. 95 is another example 
of a handle used for operating gear-box change gears. In 
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requiring also the lengthening of the boss that receives the 
spring plunger. In some cases, the convenience of being able 
to machine the shaped handle portion separately prompts a 
design as illustrated in the detail in Fig. 100, where the 
handle is screwed into the main forged lever. Provision is 
sometimes incorporated for holding a spring plunger out of 
engagement with the locking holes, this being usually accom- 
plished by a partial twist which engages a pin in a slot and 
prevents the forward movement of the plunger. A method 
of locking a handle in two positions is illustrated in Fig. 103. 
This method is applied to some milling machine back-gears. 
The ball ends of the handle are prevented from moving by 
the hollow spring plunger shown. 

Mechanisms which cannot be easily reached by the at- 
tendant standing on the ground are either operated by long 
shafts or chains, or, if circumstances permit, a hanging pull- 
rod is used, the rod being provided with a loop or handle 
for the hand. Fig. 102 shows some details used on designs 
of this kind. The pull-rod is usually made with a boss fitting 
on the bolt or pin at the end of the levers to which it is 
attached, and is either of fixed length or adjustable, as indi- 
cated at A, in which the rod has a series of flats to receive 
the point of the clamping screw. The handle ends may be 
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Figs. 104 to 1138. Types of Handwheels and Handles used in Machine Tool Construction 


Figs. 97 and 98 are shown the elevation, end view and sec- 
tion, respectively, of a handle, the stem of which is screwed 
into the lug of a tumbler bracket carrying the change gears, 
and which is locked by the tapered end of the spring handle 
which enters into the counterbored recesses indicated. The 
same principle is applied to cases when gears have to be 
moved laterally, in which case the handles are attached to 
a forked piece embracing the gear. 

The trouble of pulling back the plunger at each change 
is avoided in a great many handles, by making the plunger 
end of a pointed or slightly rounded shape, so that it will 
easily slide out of the countersink provided for it. In Fig. 
99 an example of this kind is shown, where a handle can 
be locked in three positions by a spring plunger. A varia- 
tion of the design, with the plunger placed in the handle, is 
shown in Fig. 108. The plunger here slides into a series of 
hardened steel bushings forced into the casting of the bed 
of the machine. 

If two levers happen to come close to each other, as in 
the front of a drilling machine gear-box, it is often the 
practice to carry one handle out further than the other, in 
order to prevent the handle ends from interfering. The boss 
of one handle is then lengthened, as shown in Fig. 100, this 


designed as shown at B, C and D. If there are two pull-rods 
close together they are often connected by a loose horizontal 
link to prevent their clashing with each other, and if a pull- 
rod comes close to a bearing or spindle, a light bracket is 
often carried out from the frame to embrace the rod and 
prevent it from coming into contact with the moving parts. 


Handwheels 

Handwheels are merely a special design of handles; on 
modern designs the use of handwheels is undoubtedly in- 
creasing. The continuous rim of the wheel possesses some 
advantages which are not present in handles even when 
made of the star or spider types. The continuous rim always 
presents something for the operator to grasp without feeling 
blindly for it in the air, as is often necessary when he has 
to keep his eye on the work or tools. It also permits of a 
more delicate feed motion. Micrometer graduations can be 
placed on a large diameter of the rim. The weight of the 
rim and its flywheel action are of great advantage when 
rapidly rotating the wheel for quick adjustments. It is well 
balanced and does not have a tendency to alter adjust- 
ments because of vibration. It can be provided with special 
fittings, such as dogs, ratchet teeth, feeding devices, and 
other details. The principal objection to a handwheel is that 
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it takes up more room than a handle and may, therefore, 
be in the way. In such cases, it either must be made remov- 
able or be discarded for some other design. 

On the boundary line between star wheels and handwheels 
are a number of knobs, cross-handles or disks used chiefly 
for tightening or clamping where no great power is to be 
exerted. In Fig. 110 is shown a good example of a cross- 
handle, and in Fig. 113 another of the ball type. The plain 
star-shaped knob is often used as shown in Fig. 105, or 
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enable increased power to be exerted. An example of a 
wheel provided with a single handle is shown in Fig. 101. 
The accurate balancing of a handwheel with one handle is 
often neglected, but sometimes the arm opposite the handle 
is increased in size so as to balance the wheel properly, 
as shown in Fig. 111. Wheels of solid disk type, with one 
or two handles, as shown in Figs. 115 and 116, are easily 
Manufactured and very convenient for certain applications; 
the edge is often graduated. An increase in the number of 


Figs. 114 to 123. Types of Handwheels used in Machine Tool Construction 


a small disk with a series of knobs on its periphery, to give 
a firm grasp, as shown in Fig. 106. The looped type of 
wheel shown in Fig. 104 is also very popular. Fig. 112 
shows a special type of knob fitted with ball-bearings, its 
function being to control and feed endwise the grinding- 
wheel spindle of a small grinder. When it is desired to in- 
crease the grip of the hands on a handwheel, knobs or pro- 
jections are often cast on it, as shown in Fig. 109, or the 
rim may be hollowed out with a series of transverse grooves, 
as in the small detail shown in the same illustration. Large 


Fig. 124. Handwheel with Radial and Lateral Handles 


handwheels are often cast with the rim as shown in Fig. 
107. A wooden wheel made in segments as shown in Fig. 
114 is very suitable for operating the draw-in chucks on 
bench and other small lathes. 

Handwheels are divisible into two main classes, those 
which are grasped by the rim only, and those that are 
fitted with one or more handles projecting either radially 
or laterally from them. The lateral extending handle is 
used for rapid rotation, and the radial handle chiefly to 


radial handles is often necessitated for reasons of conveni- 
ence, because when provided with two or more handles, one 
will always be within easy reach. In Fig. 122 is shown a 
wheel with six radial handles, and one transverse handle 
on the rim. A peculiar specimen from a German turret 
lathe is shown in Fig. 124, in which a comparatively small 
handwheel has handles bolted into it and these handles 
again have lateral handles riveted to them. 

A compromise between the radial and the transverse posi- 
tions of the handles has sometimes been made, when the 
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Fig. 125. Handwheel with Handle Adjustable Radially 


conditions prevent a strictly radial setting. Fig. 123 shows 
an extreme case of this. This wheel is placed horizontally 
on the bed of a cold-sawing machine so that the operator 
would have to bend down to reach it. For this reason, the 


rim is carried upwards by the arms, and handles inserted 


Anto it in an angular direction. Another arrangement, with 
the rim and the handles in a different plane from the boss, 
is shown in Fig. 119, this being the operating wheel for a 
vertical forming-slide, where the inside of the wheel can 
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pass over the outside of the slide. Sometimes small knobs 
are fitted to the rim of the handwheel as shown in Fig. 117. 

In some cases a considerable increase of power over that 
ordinarily required may be necessary at intervals. This 
condition is met in a German turret lathe by the arrangement 
shown in Fig. 118, where a lever pivoted on a boss adjacent 
to the hub on the handwheel is provided. This lever can be 
moved up against the handwheel so that a pin in it engages 
with the wheel, and a more powerful turning moment is thus 
obtained at the end of the lever than would be possible at 
the handle of the wheel. 

Certain classes of handwheels made with solid webs in- 
stead of arms are provided with a set of holes around the 
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Fig. 126 Fig. 127 


Figs. 126 and 127. Handwheels with Clutch Arrangement 


periphery for the insertion of bars for turning them, as 
shown in Fig. 121. Another method of attaining the same 
object is to forge the wheel with a series of short pins or 
arms extending out from the rim and slip a piece of pipe 
on either of these for getting the increased leverage. A de- 
sign of this kind is shown in Fig. 120. Sometimes the pins 
project out in the direction indicated by the dotted lines, 
in which case a bar can be laid across the wheel to engage 
with these pins. Fig. 125 illustrates a more complicated 
method of design for increasing the leverage of the hand- 
wheel, this being applied to certain milling machine table 


Fig. 128 
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Figs. 128 and 129. Means for Connecting and Disconnecting Handwheels 


handwheels and cam-cutting attachments. The handle is 
formed with a sliding piece moving in ways screwed onto 
the wheel, and is pulled out when required. 

A great number of devices for coupling and disconnecting 
handwheels have been designed. A plain clutch hub, as 
shown in Fig. 126, may have only a couple of teeth on op- 
posite sides of the periphery, although it is more convenient 
if a greater number of teeth are used, so that the wheel may 
be slipped into engagement at almost any point. A spring 
may or may not be incorporated to keep the wheel out of 
mesh. In Fig. 127 the spring is placed in front of the boss 
and the resistance of this has to be overcome when the wheel 
is pushed forward to engage the teeth inside of the casing. 
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Sometimes clutch teeth are provided in both faces of the 
hub so as to engage different mechanisms when moved 
toward the right or left. 

Friction locks frequently are used in connection with mi- 
crometer dials when the dial must be released to turn it to 
the zero position for a new setting. This is accomplished, 
as shown in Fig. 128, by a bolt working in a circular T-slot 
by means of which the micrometer disk can be clamped to 
the wheel hub. Another method is to use a central threaded 
pin and let this force a transverse pin upward against the 
bore of the disk. 

In the case of many handle mechanisms, it is necessary 
to provide for rapid and slow feeds or adjustments, which 
cannot be done by a single handle or handwheel. The most 
commonly used method is to use a worm and worm-wheel, 
the wheel being on the shaft of the rapid handwheel and the 
worm being turned by another handwheel at right angles 
to the first, as shown in Fig. 129. Some kind of clutch is 
incorporated to connect or disconnect the two movements. In 
the example shown, the rapid handwheel has a clutch moved 
along by a circular rack in order to engage the worm-wheel. 


* * # 


PATTERNS FOR THE FOUNDRY 


In an address before the Superintendents’ and Foremen’s 
Club at Oakley, Cincinnati, Ohio, Mr. H. M. Ramp, super- 
intendent of the Modern Foundry Co., called attention to the 
difficulties the foundryman has to meet because of the fact that 
patterns are poorly made or in poor condition. In the course 
of his address he said that many concerns have inspectors who 
check up every piece of work done in the factory; some have 
inspectors who check up every gage and templet at stated 
periods to discover errors and prevent mistakes; but he knew 
of no concern that employed an inspector to periodically check 
up the patterns to find out if they were true. Usually such 
checking is first done after a lot of castings have been rejected, 
and only then is the pattern found to be at fault. There 
seems to be a tendency today to save on pattern cost, although 
a great deal of money is spent for improved machinery in the 
machine shop to improve the quality and cheapen the cost of 
the finished product. The average patterns in the average 
foundry today are not made as well as they were ten years 
ago, and still there is a reason why the foundry ought to be 
supplied with better patterns than formerly. The trend of the 
times is to reduce the skill of the workers by putting more 
dependence on improved machinery; hence, the molders of to- 
day are not as skilled as they were years ago, and, for that 
reason, better patterns rather than poorer ought to be the rule. 

Mr. Ramp also called attention to the lack of understanding 
of the requirements of the foundry on the part of many ma- 
chine designers. The castings designed may be perfectly fitted 
for the purpose for which they are made, but the design is 
such that the molder cannot make a perfect casting on account 
of the excessive strains produced by the unequal proportions 
of the different parts, and it is impossible to prevent these 
castings from cracking or warping. It is easy enough to say 
that no more metal is required at this or that point; it may 
be very creditable to be able to design a machine with a maxi- 
mum of utility and a minimum of weight, but, nevertheless. 
there are unalterable laws in the shrinkage or contraction of 
cast iron that the designer cannot be permitted to overlook. 
Many castings are designed with a view to saving metal, 
which, as a matter of fact, will have a higher ultimate cost 
than if no specific effort to save metal had been made. The 
extra labor cost in the foundry in such cases outweighs the 
saving in the cost of the metal. 
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Fernand Forest is credited in France as being the first me- 
chanie to construct a multiple-cylinder explosion motor. Forest 
claims that he built the first four-cylinder motor in 1889, and 
the first gasoline launch in 1885. He developed magneto igni- 
tion in 1883, thirteen years before it was adopted by any auto- 
mobile manufacturer. A movement is on foot in France to 
reward Forest for his inventions which are the foundation of 
the modern internal combustion motor, and for which he re- 
ceived little or no financial benefit. 
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ELECTRIC CONTROLLING DEVICES 


By G. J. KIRCHGASSER”™ 


Electric controlling devices for electric motors include such 
apparatus as starting rheostats, speed regulating or controlling 
rheostats (referred to as speed regulators and controllers), 
and such devices as compensator or auto-transformer types of 
motor starting apparatus, which are used for alternating cur- 
rent motors. Besides these, there are special types of switches, 
such as float and tank switches, magnetically operated switches, 
star-delta switches used with squirrel cage induction motors, 
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Fig. 1. Resistance Box in Armature Circuit 
arranged to be cut out by moving Lever over 


Successive Contact Button Terminals Switch 


and various other styles used for controlling the motor or the 
circuit to it. Automatically operated motor starters, regulators 
and controllers are also included under this heading. 

The motor with its controlling device can be compared to 
the human body. The muscles, representing the power, cor- 
respond to the motor, and the brain which controls or regu- 
lates the working of the muscles, corresponds to the controlling 
device. 
properly controlled, and an electric motor supplied with power 
is also very apt to cause trouble unless provided with a con- 
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Fig. 2. Diagrammatic View of the Main Features of 
Shepardson’s Patent Magnetically closed Main Line 


Work done by the muscles can be disastrous unless | 
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netic lines which pass from the motor field poles. The elec- 
trical energy transmitted to a motor meets with several losses 
in changing to mechanical action. If the resistance of the 
armature conductors is high, there will be a correspondingly 
high loss in this part of the motor. As the motor armature re- 
volves in a magnetic field, a current is set up in the armature 
conductors just as in the case of a dynamo. This flows in a 
direction opposite to the current being fed to the motor and 
is greater at full speed than at half speed, while at a standstill, 
of course, no counter current is generated, because the con- 
ductors are not moving through a magnetic field. Because of 


A, MAGNET IN SHUNT 
FIELD CIRCUIT. 

B, RESISTANCE IN SERIES 
WITH ARMATURE ON 
STARTING. ( 
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Fig. 3. Blades’ Patent Controlling Device ¥ 
having Magnet incorporated with Starting — 
Device and connected in Shunt-field Circuit 


the absence of this counter current or counter,,electromotive 
force when a motor is being started, there is nothing to check 
the inrush of current. 

The necessity for controlling devices (of which the motor 
starter is the pioneer) for use with motors was recognized 
even before the first commercially efficient motors were put on 
the market for industrial purposes, which was about 1889. 
Early motors caused trouble, becasue it was found that when 
the switch connecting them to the line was closed, a very large 
current inrush took place. Controlling devices were not made 


Fig. 4. Simple Hand-operated Motor Starting 
Rheostat with No-voltage Release 


trolling device of some kind. The wires connecting the con- 
trolling device and motor are comparable to the nerves eman- 
ating from the brain and passing to the muscles. 

A motor of very small power can be started without the need 
of a starting rheostat, but for most motors used in manu- 
facturing or industrial plants starting or regulating devices 
of some kind are required. 

Action of Motors 

Current is passed through the armature conductors of a motor 
(which are parallel to the shaft) at right angles to the mag- 

* Address: 3221 McKinley Boulevard, Milwaukee, Wis. 


Fig. 5. Small Hand-operated Speed 
Regulator 


Fig. 6. Simple Automatic Motor Starter, 
Single Solenoid Type 


then, so the armature was built with a high resistance, which 
served to retard the current inrush during starting; but as this 
high resistance was in circuit at all times, it resulted in the 
motor being very inefficient during normal running, and its 
speed varied considerably under varying load conditions. 

One of the chief advantages of the shunt-wound motor is 
its ability to run at about constant speed even though it be 
driving two lathes or five, for instance, but the high resistance 
armature destroys this self-regulating feature, and, therefore, 
early electrical men tried to invent and design devices or 
methods for regulating the high resistance armature motor. 
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No commercially practicable results followed until the arma- 
ture with low resistance was developed. To avoid the large 
inrush of current mentioned, a resistance connected so as to 
be inserted during the starting period and cut out when run- 
ning was employed. This was set up outside of the motor it- 
self and really was the first controlling device of any value. 
The low resistance armature motor runs at practically constant 
speed, and with the arrangement of an outside starting re- 
sistance for cutting down the current, it put the high resist- 
ance armature motor and the various regulating devices into 
the scrap heap at one sweep. The diagrammatic sketch, Fig. 1, 
illustrates the method of inserting the resistance by means of 
a now obsolete type of starting-box. The lever for cutting out 
the resistance or returning it to the “off” position had to be 
moved by hand. 

Motor manufacturers began using the shunt motor and this 
starting-box in which the starting arm was moved from the 
“off” to the ‘‘on,” and vice versa, by hand. This arrangement, 
which marked the highest type that the most capable men in 
the electrical industry at that time were able to devise and 
place on the market, involved several great dangers: first, 
due to accidental breaking of the shunt field circuit, result- 
ing in running away and destruction of motor and excessive 


Fig. 7. Motor Starting-box, mounted on Wall for Starting Motor 
installed on Floor 


current in the armature caused by the decreased counter 
electromotive force generated; second, due to the contact lever 
not being returned to the “off” position when shutting down, 
resulting in destructive current when the main switch was 
thrown in again and in sudden jerk instead of gradual accelera- 
tion (just as though no starting rheostat were installed); and 
third, due to leaving the contact arm on intermediate contacts, 
resulting in burning out the resistance of the starter. 

Besides this, the blowing of the fuse, the cutting off of the 
current supply, the sudden drop of voltage—all left the motor 
unprotected, no starting resistance being in circuit when the 
current was again supplied. It meant that every motor would 
have to have an attendant to push the operating lever to the 
starting position when trouble arose, and it should be remem- 
bered that in the early days interruptions in current supply, 
drops in voltage, etc., were of more frequent occurrence than 
now. The dangers arising from the re-establishment of the 
current supply after the same had been cut off were a serious 
menace to the commercial operation of the electric motor. 
There was a crying need for a controlling device to overcome 
these dangers. : 


Shepardson’s Main Line Magnetic Switch 

Shepardson’s main line magnetic switch was an effort to 
solve the problem, but it did not take care of all requirements. 
The switch lever S, Fig. 2, is held back by a spring so that 
when the current supply is cut off the magnet M is demagne- 
tized, and the switch springs up and opens the circuit to the 
motor. The motor was not left connected to the line, but an at- 
tendant was just as necessary to push the starting lever back, 
and nothing prevented leaving the lever on an intermediate 
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contact. Also, if the connection to the shunt field. opened, 
there was no provision for opening the circuit automatically 
to prevent destruction of the motor. 


Blades’ Controlling Device 
The device required, however, was finally invented. It 
marked the greatest step in the commercial application and 
operation of the electric motor. The invention, application 
for patent on which was filed Nov. 30, 1888, by Mr. Harry H. 
Blades, comprised a shunt motor connected to a constant po- 
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Fig. 8. Ten-foot Fan driven by a 25 H.P., C. & CG. Direct-current 
Motor regulated by a Cutler-Hammer Speed Regulator 


tential circuit; a starting-box consisting of a series of resist- 
ance steps; a contact arm adapted to be moved by hand over 
the terminals of the resistance associated with the motor, 
whereby the resistance may be included in series with the 
armature of the motor when the contact arm is in the “off” 


nrg 


Fig. 8A. 


Drill Press equipped with Combination Starting and 
Regulating Rheostat 


position, and may be removed entirely from the circuit when 
the contact arm is in the ‘‘on” position; and a magnet which is 
adapted to grasp and hold the contact arm in the “on” position 
after it has been moved to the “on” position by hand. 
This magnet is connected in the shunt field circuit so that it 
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will not be influenced by varying currents flowing through the 
armature, but will be influenced only by the current flowing 
through the shunt field circuit. Fig. 3 illustrates Blades’ 
original structure, patent for which was issued January 7, 
1890. Mr. Blades was at that time electrical engineer for the 
Detroit Motor Co., which company has long since been out of 
business. 

Blades had produced a novel combination for overcoming 
the dangers incident to the employment of the shunt motor and 
hand starting-box. If the shunt field were broken, the current 
supply interrupted or the fuse blown, the motor would shut 


Fig. 9. Drum Type Machine Tool Controller 


down with the lever of the starting-box in position for start- 
ing properly; if the voltage dropped a trifle and only tempor- 
arily, the motor would not be disconnected, but if the drop 
were prolonged, the motor would be shut down and the rheostat 
lever returned to the starting position automatically. As there 
are only two rest positions of the starting lever, “off” and “nnn 
and a strong spring is provided, the danger incident to leaving 
the lever on an intermediate contact was obviated. About 
1892 and 1893 the Blades patent began to be used to a great 
extent, and by 1896 the use of the automatic release of the 


Fig. 10. Drum Controller installed for Controlling Motor-driven 
Printing Press 


operating lever was considered essential to the successful 
operation of motors. 
Modern Motor Starters 

The present standard motor starter of the manually-operated 
type illustrated in Figs. 4 and 7 is built on the same principle 
as the first Blades structure. This device has, however, led to 
the development of innumerable kinds of motor controlling 
devices. The recognition of the value of the Blades patent by 
a Milwaukee electrical manufacturing company has been the 
means of the establishment of the largest plant devoted to the 
designing and building of motor controlling devices in the 
world. ° 

Motor starters, starting rheostats, or “starting-boxes,” as 
they are sometimes called, are used, as already stated, for 
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starting an electric motor without excessive current inrush 
and bringing it gradually up to its normal speed. Some types 
of speed regulators are similar in appearance to starting rheo- 
stats, but the resistance employed is designed for carrying the 
full current constantly. 

A starting rheostat used with the ordinary shunt or com- 
pound motor cuts out steps of resistance in succession as the 
lever is passed over the contacts. When the lever is held in 
contact with the magnet of the no-voltage release, no resist- 
ance is in circuit, but the current passes directly to the motor. 
Five to fifteen seconds is the usual period for starting a motor 
under ordinary load. Where the motor is driving a machine 
which requires very heavy starting torque, a starting rheostat 
having resistance designed for a longer starting period should 
be selected. A motor heavily loaded should be started slower, 
allowing the handle to rest for longer periods on successive 
contacts. This prevents large current inrushes and blowing of 
fuses, and takes from thirty seconds to one minute for the 
whole operation, depending upon the load. 

Speed regulators for machine tool motors, fans, pumps, print- 
ing presses, controllers for hoists, cranes, elevators, etc., are 
made in types for 
every application, 
each providing spe- 
cial features, as re- 
quired. In all cases 
the character of the 
drive and the mo- 
tor data must be 
considered. For in- 
stance, a controller 
for a printing press 
must be differently 
proportioned from 
a controller for a 
lathe. With a print- 
ing press, the 
torque is about the 
same whether run- 
ning with paper or 
without, and the 
vital requirement 
is to bring the mo- 
tor up to_ speed 
smoothly and 
quickly. 

A motor speed 
regulator, such as 
used considerably 
for regulating ven- 
tilating fans, illus- 
trated in Fig. 5, is 
practically a motor 
starter with resist- 
ance designed to be 
capable of being in circuit all the time the motor is in opera- 
tion, instead of just five to ten seconds, as required in starters. 
The resistance must be ample to carry the full load motor 
current for long periods of time, so that the operating lever 
can be left on any contact segment. Fig. 8 shows a 10-foot 
fan driven by a 25 H. P. C. & C. direct current motor regu- 
lated by a Cutler-Hammer regulator mounted against the wall. 

Speed regulation of shunt-wound and compound-wound mo- 
tors may be effected by inserting resistance in the armature 
circuit of the motor, or by inserting resistance in the shunt- 
field circuit. The first method reduces the speed of the motor 
below its normal rated speed. The second method increases 
the speed of the motor above normal. Fig.8A is an example of 
the latter type of control. The drill press shown is driven by 
a %-horsepower Watson motor and a speed variation above 
normal is obtained by the combination starting and regulating 
rheostat within easy reach of the operator. By a combination 
of the two methods the speed of a motor may be both de- 
creased below and increased above normal speed, thus afford- 
ing a wide range of speed variation. 

Speed regulation by armature resistance is open to two ob- 


Fig. 11. 


Automatic, Magnetic Switch Type, Ele- 
vator Control Panel, for High-speed Electric Pas- 
senger Elevators, Multiple Solenoid Type 
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jections: first, the difficulty of maintaining constant speed 
under varying load conditions, and, second, the necessity of 
wasting energy to secure speed reduction. These objections 
are in part offset by the fact that speed reduction by armature 
resistance may be applied to any motor of standard design and 
requires nothing more than the simplest (and, therefore, least 
expensive) speed-regulating rheostat. In cases where the 
motor will be operated nearly always at full speed, and only 
occasionally at less than its normal speed, the difference in 


Fig. 12. Series Relay Multiple Solenoid Type Self-starter 


first cost of the installation may justify the use of the arina- 
ture resistance method of control. When the speed is 
changed frequently regulation by shunt-field resistance is pre- 
ferred. 

One of the most common errors is that of selecting a regulat- 
ing rheostat of insufficient capacity. If the current required 
to operate the motor at full speed with no resistance in circuit 
is greater than the rated capacity of the rheostat, overheating 
of the resistance will result. An increase in temperature even 


Fig. 13. Control Panel for Steel Mill Service. 
Panel are operated by Small Control Master Switch on Rolling Mill 


Magnetic Switches on the 


to a point where the hand cannot be held on the enclosing 
case need cause no apprehension, but should the resistance 
become red-hot, the regulator is being worked beyond its ca- 
pacity and the load on the motor should be reduced or a regu- 
lator of greater capacity substituted. If the current required 
to operate the motor at full speed with no resistance in circuit 
is less than the rated capacity of the regulator no over-heating 
will occur, but it will not be possible to secure the full fifty 
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per cent speed reduction which the rheostat is designed to give 
with all resistance in circuit. ! 

The power required by some kinds of motor-driven machines 
when running at slow speed is less in proportion to the reduc- 
tion in speed than in other classes of machines, some of which 
take almost as much current when operating at one-half speed 
as at full speed. Typical examples of the two classes of ma- 
chines referred to are furnished by a ventilating fan and a 
hydraulic pump, the current required to operate the fan becom- 
ing less and less as the speed of the fan is diminished, while 
in the case of the pump practically the same amount of current 
is required to operate it at half speed as at full speed. In other 
classes of service, such, for instance, as the speed regulation of 
ice cream freezers, several ventilating fans driven by one mo- 
tor, line-shafting subject to variable loads, etc., the current 
requirements can only be determined by tests made at various 
speeds. 

Drum type controllers, such as are used for machine tools, 
printing presses, cranes, etc., operated by a revolving handle 
at the top, are built on the same principle. They vary the 
speed by inserting resistance in the armature circuit and in 
the shunt-field circuit, and provide several reverse speeds or 
full reverse operation of the motor, as desired. A revolving 
drum carries segments, as shown in Fig. 9, so arranged as to 
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Fig. 14. Automatic or Remote-controlled Self-starters, used in Con- 
nection with Motors operating a Refrigeration System 


make contact in a predetermined order with contact fingers. 
By means of accurate control the output of a machine can be 
increased, because for the various operations the most efficient 
speed can be employed. The method of mounting a drum type 
controller is illustrated in Fig. 10, which shows a flat bed 
printing press. ’ 

On the simple regulator, Fig. 5, it may be noted that contact 
to cut in or out the various steps of resistance is made by 
moving a handle or lever by hand. On automatic starters, 
regulators or controllers, the cutting out of the resistance is 
accomplished by magnetically operated switches. The principle 
is exactly the same. A simple automatic starter is illustrated 
in Fig. 6. The solenoid at the right side, when energized, closes 
the fingers at the top in succession and starts the motor with 
which it is used in the same manner as if the operation were 
by hand. In the “off” position all resistance is in circuit so 
that on starting there will be no current inrush. As each 
finger closes, a step of resistance is cut out. The last finger 
cuts out all the resistance. 

An automatic control panel for varying the speed may consist 
of a number of magnetically operated switches, the closing and 
opening of which may be accomplished by pushing buttons con- 
nected in the switch magnetic circuit. Assuming that a motor 
is running at its normal speed and that it is desired to increase 
this, a control button connected so as to magnetize a switch, 
the closing of which would connect a resistance in the shunt 
field, is one means. The button may be located at any location © 
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remote from the motor and control panel. Several typical con- 
trol panels are illustrated in Figs. 11, 12 and 13. 

For some motor applications it is now desirable to have the 
starting-box automatically operated, or capable of being 
started by pushing a button or closing a switch at some remote 
point. The “self-starter” or automatic starting device is one 
of the most interesting devices employed in connection with 
motors. Unless one has been able to keep in close touch with 
the development of electrical apparatus in recent years, one is 
likely to be astonished at the results accomplished by the 
various applications of the solenoid. This coil of wire which 
“sucks” in its iron plunger or core when energized by the 
passage of current through it, is used in what is called the 
dashpot-controlled self-starter and in the multiple solenoid cur- 
rent relay type. 

In some plants automatic motor starters are installed solely 
for the purpose of preventing careless employes from starting 
up the motors too suddenly, but the value of the self-starter 
consists chiefly in the fact that when combined with suitable 
energizing devices, such as float switches, pressure regulators, 
limit switches, or even a push button switch, it dispenses 
altogether with the need of employing someone to start and 
stop the motor at the proper time, or else enables the one 
charged with this duty to control the motor from a distance. 

In connection with motor-driven pumps and air compressors 
the self-starter finds one of its widest fields of usefulness. By 
means of a switch operated by a copper float in the tank, the 
circuit to the motor is automatically opened and closed through 
the self-starter whenever the water in the tank reaches a pre- 
determined high or low level. The same device may be used 
in sump pits or, indeed, wherever there is sufficient change in 
water level to operate a float switch. In compression tank sys- 
tems, and when used with air compressors, a pressure gage 
is substituted for the float switch, the circuit being made and 
broken as the needle, or indicator, moves back and forth be- 
tween two fixed points. ; 

A good example of the advantage of remote control is found 
in mining work where (in mines employing manually-operated 
starting-boxes) it is oftentimes necessary to send a man down 
the shaft to start a motor. In mines where self-starters are 
installed, every motor can be controlled by switches located 
in the power house, or at any other convenient point. In con- 
nection with electrically operated elevators, hoists, etc., the 
self-starter insures a smooth start and gradual acceleration to 
full speed, since by means of the dash-pot referred to the start- 
ing period is predetermined and is not affected by carelessness 
on the part of the operator. 

In connection with refrigeration systems, automatic motor 
‘starters are frequently used for various purposes. The panel 
shown in Fig. 14 carries a main line knife switch, fuses, volt- 
meter and ammeter at the top, with an automatic starting 


rheostat and pilot switch for the motor driving the brine pump. 


By running control wires to several points in the building it is 
possible to start or stop the motor as desired from any of these 
locations. The starting is accomplished in the same manner 
each time, and the time of acceleration can be regulated to 
suit each particular requirement. 

In short, practically every motor installation requires a con- 
trolling device. The choice of control is equally as important 
as the choice of a motor. All conditions should be considered 
in selecting the controlling device. Will the ordinary type of 
hand-operated starter be most economical or convenient, or 
would an automatic starter be better in the long run? Is speed 
regulation required? Is the device to be located where dust, 
lint, ete., are present in excessive quantities? Is the motor 
to be reversed? Is the motor of direct-current—series, shunt 
or compound type? Or of alternating current—single phase, 
or, squirrel cage or slip ring polyphase type? What duty will 
the motor be required to do? These are all questions concern- 
ing which information is required when considering the in- 
stallation of the controlling apparatus. 


* * * 
In all places where bolts, studs, cap-screws, etc., are used, 


care should be taken to allow enough room for the use of a 
standard wrench. 
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CASEHARDENING TEMPERATURES 


In an article in Le Genie Civil, Dr. L. Guillet gives some 
interesting information relating to casehardening methods 
and temperatures to be used in casehardening processes. In 
general, the regular carbon steels should be carbonized at a 
temperature of about 1560 degrees F. After carbonizing, the 
objects should be permitted to cool to about 1100 degrees F. 
or lower. They are then again heated and quenched from a 
temperature of about 1875 degrees F. for refining the core, 
after which they are again heated and quenched from a tem- 
perature of 13880 degrees F. for the final hardening. The 
quenching in both cases is done in water. 

The carbon contents in ordinary carbon steel for casehard- 
ening should, in general, be from 0.10 to 0.15 per cent, and 
in no case should it exceed 0.20 per cent. In alloy steels the 
carbon contents may be as high as 0.30 per cent. The man- 
ganese contents should not exceed 0.40 per cent if a single 
quenching only is employed, but can be somewhat higher if 
two quenchings are used. Silicon increases the brittleness in 
all cases, and should not exceed 0.30 per cent. Tungsten and 
molybdenum also increase the brittleness of the core. 

Nickel steels are very suitable for casehardening, but have, 
however, both advantages and disadvantages. Among the 
latter are that nickel seems to retard the process somewhat 
and the hardness of the case is somewhat lower than that 
obtainable in ordinary carbon steels. On the other hand, 
nickel tends to oppose the crystallization of the steel at high 
temperatures and to eliminate the consequent brittleness. 
Because of this, the first quenching for refining the core is 
not always necessary, although it noticeably increases the 
tenacity of the core. With a 2 per cent nickel steel the fol- 
lowing temperatures are recommended: The first quenching 
should be from a temperature of 1830 degrees F. The second 
heating should be to 1380 degrees F., after which the quench- 
ing should take place after the objects have cooled off to about 
1290 degrees F. A single quenching from 1290 degrees F. 
gives the greatest hardness in the case but not the greatest 
tenacity in the core. Quenching from 1380 degrees F. gives a 
somewhat higher tenacity but a slightly lower hardness in the 
case. A 6 per cent nickel steel should be quenched in the 
first instance from 1560 degrees F., and after reheating from 
1245 degrees F. Since this high nickel percentage almost 
completely prevents the brittleness of the core, one quenching 
from about 1290 degrees F. is in most cases sufficient. 

Steels with from 1 to 1.2 per cent chromium are sometimes 
used when an especially hard case is required. This element, 
however, aids the crystallization of the core and the double 
quenching is, therefore, absolutely necessary. Chrome-nickel 
steels with a low chromium content require abcut the same 
heat treatment as pure nickel steels. 

The author does not recommend charred leather for a case- 
hardening mixture, as he considers that it works too actively, 
but, instead, believes that a mixture of 60 parts wood char- 
coal and 40 parts of barium carbonate is the best to use. It 
is easy to obtain, is not expensive, and can be used over again 
for a number of times. 


* * * 


A combination of the moving picture machine and the 
phonograph has been recently demonstrated in London. The 
invention is of French origin and its development has been 
under way for a couple of years. Two electric motors are 
used, one for the moving picture machine and one for the 
phonograph. These are kept in synchronism by a special ar- 
rangement which makes it possible to instantly remedy any 
defects in the relative speeds of the two instruments. The 
combination machine is called “‘chronophone.’ At the dem- 


.onstration, prominent actors could be seen reciting mono- 


logues. The sounds and the movements on the screen were 
in perfect harmony. One remarkable picture was that of a 
lion tamer in the cage of the animals. The mixture of 
sounds—those of the man speaking, the crack of the whip, 
the thud of an iron bar falling on the floor of the cage, and 
the growls of the lions—harmonized perfectly with the pic- 
tures. As these are also shown in natural colors, the illusion 
seems perfect. 
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DESIRABLE IMPROVEMENTS IN AMERICAN 
GAS ENGINE DESIGN* 


By C. F. HIRSHFELD} 


The designer of gas engines has a double problem to solve. 
He must not only develop an apparatus which will function 
properly through a long life, but he must also, in general, 
design it in such a way that it can be built at a cost which 
will make it possible to meet competition. In criticizing com- 
mercial designs one must, therefore, bear in mind that manu- 
facturing costs limit the refinement of design; but manufac- 
turing costs do not excuse poor designs which a resourceful 
designer could improve without making the machine more 
expensive; nor do they excuse designs which make it diffi- 
cult or impossible for an engine to function properly through 
a reasonably long life. Such design may give a manufacturer 
a temporary advantage, but it can never result in giving 
him a permanent share of the engine business. In the follow- 
ing paragraphs, some of the faulty constructions which are 
more or less common in small and medium sizes, will be 
pointed out, and better methods suggested. 

One of the most glaring faults still found in many Ameri- 
can gas engines of the horizontal type is the unsupported, 
overhung cylinder shown in Fig. 1. In very small sizes this 
construction would be justifiable if it were not more expen- 
sive than other and better designs which can be used for small 
engines; in medium and large sizes it is well-nigh inexcus- 
able. The studs or bolts which hold the cylinder to the frame, 
and which often pass through unfinished, cored holes, cannot 
be depended on to keep the cylinder in proper alignment. 
These fastenings are, moreover, not well adapted for taking 
care of the normal pressure of the piston and of the weight 
of the cylinder and piston. In the case of large engines con- 
structed in this way it is sometimes possible to notice a 
measurable deflection of the cylinder during the expansion 
stroke. 


If this general type of design is aeemed necessary because: 


of the present investment in drawings, patterns, etc., it should 
at least be modified as shown in Fig. 2, so that a generous 
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Figs. 1 to 3. Methods of Attaching and Supporting Cylinders 


counterbore serves to locate the cylinder and to prevent mo- 
tion of the crank-end with respect to the frame. The next 
simplest improvement is to slightly modify the patterns, 
using a support such as that shown in Fig. 3. This should 
be cast with, or bolted to, the frame, and should be go 
arranged that the cylinder can slide back and forth upon 
it at the point of support A. To secure accurate alignment 
when this auxiliary support is bolted to the frame, some 
Kind of shoulder bearing, such as that shown at B, should be 


* Por additional information on this and kindred subjects, see Ma- 
CHINERY, HKebruary, 1912, engineering edition, ‘Points in the Design 
of Two-stroke Cycle Engines,’ and the articles there referred to. 

7 Professor, Gas Power Engineering, Sibley College, Cornell Uni- 
versity, Ithaca, N. Y. 
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provided. Another solution, but a more expensive one, is 
to allow the cylinder barrel to extend into the frame for a 
considerable distance, as shown in Fig. 5. 

One of the most satisfactory designs, so far as locating and 
supporting the cylinder is concerned, is that shown in Fig. 4. 
By making the bench at A short in the smaller sizes, the neces- 
sary support can be given the cylinder without necessitating 
the use of an excessive amount of metal in the frame. As 
the size of engine increases, this bench can be made relatively 
longer, thus giving the more perfect support required in 
higher powers. This design is particularly desirable from 
the manufacturing point of view, because the machine work 
is simple in character, and because, if properly designed, one 
frame can be used with several sizes of cylinders. 

For very small single-cylinder engines some makers have 
developed designs similiar to those in Figs. 6 and 7, in which 
the working bore, jacket and frame are all cast in one. For 
small sizes this is a satisfactory solution; for larger engines 


Figs. 4 to 6. Methods of Attaching Cylinders to the Frames 


it should be so modified as to permit of the use of a separate 
cylinder liner, as shown in Fig. 8. 

In tandem engines the front cylinder should be supported 
in much the same way as in the single-cylinder type. The 
rear cylinder should be located with respect to the front 
cylinder by counterbored flanges which are finished when 
the cylinders are bored. These flanges should not, however, 
be called upon to resist bending moments caused by the 
weight of the cylinder, the thrust of valve mechanisms, etc. 
This bending moment should be taken care of by a simple 
support. A modification of the support shown in Fig. 3 is 
adapted to this case. The use of a support entirely separated 
from the main frame, a common practice in tandem con- 
structions, is not to be recommended. The accuracy of its 
location depends entirely upon the care exercised by the erect- 
or, and is beyond the control of the manufacturer. 

There seems to be a difference of opinion as to the neces- 
sity of a crosshead in single-acting tandems. From the view- 
point of rational design, there can be no question: a cross- 
head should be used. A piston cannot perform the functions 
of a crosshead without impairing the perfection of its action 
as a piston. From the viewpoint of the designer, however, 
the case is different. However desirable a crosshead may 
be, financial considerations may not be neglected. Although 
the crosshead itself is not necessarily a very expensive piece, 
it involves the use of a piston-rod and guides; but many manu- 
facturers increase the cost of crosshead constructions very 
considerably by using an unnecessarily complicated crosshead. 
With proper slipper surfaces, no wedge adjustment is re- 
quired on this member. A simple construction so arranged 
that the lower slipper can be moved down by the insertion 
of shims, if it should become necessary, is all that is required. 
As a result of the balance between cost and desirability, 
trunk-piston designs are generally used in smaller sizes, and 
crossheads in larger engines. The split might well be made at 
about 100 horsepower per crank. The reboring and ultimate 
replacement of 50 horsepower cylinders will, in general, about | 
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balance the interest on the additional investment involved in 
a crosshead engine. 

The cylinders of single-acting engines of American design 
are often open to considerable criticism. One of the most 
common faults is the use of a working barrel and jacket of 
too nearly the same diameter, giving inadequate jacket space. 
Faults that generally accompany this are the entire omission 
of openings through which this space can be cleaned, or the 
use of openings so small and so distributed that they are of 
little practical use. Builders of what may be called “stock” 
engines can seldom be sure that their engines will not be used 
in places where the only available water is muddy or carries 
large quantities of mineral matter in solution. If designers 
would regard the jacket as a water heater as well as a cylinder 
cooler, fewer designs of the kind mentioned would appear. 
Openings into the jacket space should be of such size and 
number that all parts of the interior can be easily reached, so 
that mud and scale can be cleaned out. 

It is not good practice to make provision for cleaning by 
combining the jackets of the cylinder and of a separate cylin- 
der head, that is, making them continous, as shown in Fig. 9. 
Experience has shown that joints of this kind are very difficult 
to pack. Leakage of water into the cylinder is apt to occur, 
causing irregular operation, or, if this can be prevented, water 
is apt to leak to the outside of the engine. If such cored 
passages are deemed necessary by the designer for the support 
of cores or for simplicity of construction, the head should be 
made to fit into the end of the cylinder with a metal-to-metal 
contact at some point in the counterbore, in order that the gas 
pressure acting on the inner edge of the gasket may be re- 
duced to a minimum. It is, however, far better to cast the 
abutting faces solid and to carry the water around from jacket 
to jacket by means of a U-shaped connection. Even in this 
case Many troubles will be eliminated if the counterbored con- 
struction is adopted. This method of protecting the gasket 
against blowout is well worth while. 

Vertical engines have many head joints which are difficult 
to properly care for in operation. Whenever valves are placed 


Fig. 7. Arrangement for Small Single-cylinder Engines. 
for Heavy Engine 


Fig. 8. Frame 


in side chambers or pockets in high-compression engines of this 
type, it becomes difficult to design proper covers for the cylin- 
der and valve chambers. The ideal arrangement would be the 
use of circular covers for each part, with each cover fitting 
into a counterbore, as shown in Fig. 10. When high compres- 
sion and large valve diameter are desired, it becomes neces- 
sary to decrease the distance between the center line of the 
cylinder and the center lines of the valves. This generally 
makes it impossible to leave enough metal at point A to make 
it feasible to use separate covers, and there is a tendency to 
split along the line BO, move the valve toward the cylinder, 
and use non-circular covers. Not only does this construc- 
tion require non-circular gaskets and prevent the use of 
counterbores, but it also often makes it impossible to finish the 
abutting surfaces with circular cuts which do not run off the 
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edge of the casting. The satisfactory packing of a joint of this 
kind is often a matter of great difficulty. If, in addition to 
the disadvantages already enumerated, the gasket is called 
upon to take care of a continuous jacket, such as that previ- 
ously mentioned, it will require both skillful manufacture and 
attendance, to keep the engine in successful operation. 

These considerations and others to follow form strong argu- 
ments in favor of the location of valves in the head in high- 
compression vertical engines, if not in all engines with a ver- 
tical center line. Other advantages are simple cylinder cast- 
ings, better shape of combustion space, and general accessi- 
bility of valve operating mechanism. The advantages ac- 
cruing from valves in the head are particularly noticeable in 
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Figs. 9 to 11. Cylinder and Valve Arrangements 


Diesel engines, which are almost universally constructed in 
this way. 

While speaking of valves and valve gear, it will not be 
amiss to consider some of the designs used in horizontal con- 
structions. There are still a large number of these engines 
constructed with horizontal valves, that is, valves with their 
longitudinal axis horizontal. It needs no theoretical discus- 
sion to prove that such an arrangement is incorrect; the 
engines themselves prove that. Such valves are bound to wear 
their guides and seats out of round at a comparatively rapid 
rate. It is no more expensive to use vertical valves, and it 
is no more difficult to devise the operating mechanism for 
such valves. : 

In small types of horizontal engines with vertical valves, 
these members are located at the top and bottom in the cylin- 
der or head, in chambers at the side or sides, and side by side 
in the bottom of the combustion space. The last-named location 
is generally preferable on the grounds of cheap construction 
and simple operating mechanism. An arrangement of this 
kind is shown in Fig. 11. This design is open to the objection 
that the volumetric efficiency of the cylinder is decreased by 
the heating of the incoming charge, which must pass in close 
proximity to the hot exhaust valve. The thermal efficiency 
is also apt to be slightly decreased by the loss of un- 
burned mixture, if any considerable overlap of valve events 
is permitted. For small engines, however, these considera- 
tions are insignificant in comparison with- the advantages to 
be gained by this construction. 

Valves in pockets cast or bolted to the walls of the cylinder 
are open to criticism because of the poor shape of the combus- 
tion space, the complication of the cylinder end and its 
jackets, and the more complicated mechanism generally found 
necessary; but these pockets have the advantage of making 
it possible to remove the valves through plugged openings, so 
that valve cages are not necessary. In this sense the con- 
struction is cheaper than that just recommended; but on the 
other hand the advantages of valve cages are so great and 
the difference in cost so small, that cost can hardly be urged 
as a justification for valves in pockets. 
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Such seemingly simple things as frames are often incor- 
rectly designed, particularly in the smaller sizes of horizontal 
engines. It is evident that the end of the frame to which 
the cylinder is fastened and the end which supports the bear- 
ings tend to separate during each combustion and expansion. 
To prevent this they are tied together by the metal in the 
frame. The most effective way to tie two pieces together 
against the action of separating forces is to put the tie mem- 
ber in such a position that its gravity axis coincides with the 
line of action of these forces. If this is not done there must 
be a bending moment on the binding member. A common 
type of frame is shown in Fig. 12. The two arrows in the 
center line show the line of action and the directions of the 
separating forces. It is evident that the upper surface of 
the frame will tend to separate at some such point as A. The 
result will be a crack extending downward. The trouble can 
be remedied by raising the upper lines of the frame as shown 
in Fig. 13, in which the dotted lines indicate the construction 
of Fig. 12. This results in bringing the gravity axis of the 
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Figs. 12 to 15. Frame and Bearing Design 


frame section nearer to the center line of the engine and thus 
reduces the bending moment. 

Many designers deem it desirable to use a bearing split at 
an angle as shown in Fig. 18, in order to take up the maxi- 
mum thrust with the strong, cantilever-like piece which backs 
up the bearing. With this design it is difficult, although not 
impossible, to carry the top line of the frame as high as 
desirable, and as a result many of the engines now built in 
this way have abnormally strong bearings in proportion to 
the strength of their frames. In all but the smaller sizes it 
is better to use a design such as that shown in Fig. 8; it gives 
more nearly the same strength in different parts of the frame. 
Some makers are still using the type of ‘bearing shown in 
Fig. 14. For this type there can be no justification. The 
maximum thrust must be taken largely by the cap and trans- 
mitted to the frame through the studs which hold that cap 
in place. 

Another fault in some frames as now built in this country 
is to be found in the footings or surfaces on the lower 
side of the frame which are to rest on the foundation. In 
large engines, which may reasonably be expected to receive 
‘proper care in erection, it is good practice, when necessary, 
to use transverse footings within the walls of the frame, as 
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shown in Fig. 8. In small engines there is no need for such 
supporting surfaces. The support furnished by the feet on 
the walls at side and end, is amply sufficient, and bearing 
surfaces inside of the walls may do more harm than good 
in the hands of a careless erector. 

The downwardly projecting crank-case is a weak point in 
many engines of the smaller type. In large engines it is 
often necessary, if the shaft is to be at a convenient height 
above the floor, but this argument does not hold for the 
smaller sizes. Where small engines are designed as stock 
types, it is far better to protect the bulge of the crank-case 
with slightly deeper frame walls. 

Many designers have not yet realized the desirability of 
an oil groove or channel on the outside of the frame at the 
bottom. Such a groove adds little to the molding cost, 
but adds materially to the ease with which the engine and 
foundation can be kept clean and free from oil. The channel 
should be properly sloped to insure drainage, and a drain 
provided at the lowest point, preferably at the front of the 
engine. It should also be noted that oil channels which are 
broken up into several undrained or imperfectly drained parts 
by bosses for foundation bolts are little better than no chan- 
nels at all. 

In the same class with these oil channels are oil guards 
over the crank-case in horizontal engines, and oil drains at 
the lowest point of the crank-case in all types. Unfortunately 
these are often ignored through ignorance, or as a foolish 
means of cutting down costs. Many of the larger engines in 
which oil channels, crank-case guards and oil drains are pro- 
vided as a matter of course, are still faulty in that no pro- 
vision is made for taking care of the oil which works out 
of the bearings and along the shaft. Splash rings and guards, 
such as those shown in Fig. 15, are not very expensive, and 
they materially assist in maintaining cleanliness. 

A very weak point, characteristic of American design, 
is the exposed or partly exposed gear. When possible, cam 
shaft and similar gearing should run in an oil bath and be 
entirely enclosed. There are, however, many types in which 
such an arrangement would be very expensive, but this should 
not be used as an excuse for leaving these gears poorly pro- 
tected or not protected at all. Danger of injuring the attend- 
ant is not the only thing to guard against; it is also necessary 
to prevent accidental damage to the gears. There are many 
engines now on the market in which the gears are so pro- 
tected that it would be practically impossible for an attendant 
to get caught in them, but which have the guards arranged in 
such a way that tools can easily be dropped onto or between 
the meshing teeth. Several engines which were. temporarily 
disabled in just this way within a few weeks after installa- 
tion have recently come to the attention of the writer. 

Another weak point in American design, which fortunately 
is now being rapidly eliminated, is the use of a malleable 
iron connecting-rod. It is generally conceded that the proper 
material for connecting-rods is steel, forged or cast in the 
smaller sizes, and forged in the larger. It is true that malle- 
able rods are used only on single-acting engines, in which the 
maximum load puts the rod in compression, but these rods are 
too weak and are liable to fracture. The compression loading 
is only part of the story. Every connecting-rod, in operation, 
is also loaded like a beam, and iron is notably not the proper 
material for use in a beam. This beam loading is illustrated 
in Figs. 16 and 17. -The acceleration at the wrist-pin end of 
the rod is shown in Fig. 16 by the arrow ab, and the normal 
acceleration at the crankpin end by cd. Any point between 
these two is subject to an atceleration which may be regarded 
as made up of two components, one parallel to and smaller 
than ab, the other parallel to and smaller than cd. These com- 
ponents and their resultant are shown for one point in the 
length of the rod by ef, fg and eg. If the normal accelera- 
tions of all the points be found, they will be about as repre- 
sented in Fig. 17. Since there can be no acceleration without 
an accelerating force, there must be forces acting along the 
length of the rod in the same general way as do the accelera- 
tions in the illustration. It will be observed that these forces 
load the rod as a beam. The existence of these forces also 
shows the folly of using an H-section as is done by some 
makers. An I-section is rigid in the plane of rotation and 
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is well able to care for the beam loading; an H-section is 
not sufficiently rigid in this direction. 

While on the subject of connecting-rods, it would be well 
to speak of the methods provided for taking up wear at the 
two ends. In normal operation the wear at the crankpin 
end will be far in excess of that at the wrist-pin. The design 
of adjustments which will leave the distance between the pins 
the same is, therefore, practically impossible. The designer 
must decide whether the rod is to grow shorter with age, 
giving decreasing compression and efficiency, or whether it 
is to grow longer with the opposite results, and with the pos- 
sibility of causing preignitions because of high pressures. The 
former is generally preferable as being safer, although the 
kind of fuel, the compression pressure for which the engine 
is designed, the kind of attendance which may reasonably be 
assumed, and a number of other considerations should also 
be given due weight in arriving at a conclusion. One case has 
come to the writer’s attention which is interesting as illustrat- 
ing what extreme conditions may be attained in practice. 
“Wear was taken up in such a way as to lengthen the rod to 
such an extent that the first piston ring was driven into the 
counterbore of the cylinder and effectually locked the piston. 
This is, of course, a most exceptional case, but serves to show 
what is possible with some engines in some hands. 

It has become recognized as desirable to provide means 
for adjusting the time of ignition while the engine is in 
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Figs. 16 and 17. Forces acting on Connecting-rod 


operation. There are still many engines built in which such 
adjustment cannot be made. It may surprise some, but it is 
nevertheless a fact, that several large engines which are com- 
monly recognized as “standard designs’ have no such pro- 
vision. The convenience of being able to adjust the time of 
ignition during operation can hardly be questioned, and it is 
absolutely necessary with producer gas engines. 

Another weak point in many ignition systems is the lack 
of proper provision for taking up wear. The parts are of 
necessity rather small, and rub across one another millions 
of times per year. Adequate lubrication is difficult, and wear 
is certain. Such systems should always be so arranged that 
the effect of wear upon the timing can be compensated for in a 
simple manner, and that considerable wear can occur before 
it is necessary to replace parts of the apparatus. It is rather 
remarkable that more manufacturers have not deemed it 
advisable to adopt the high-tension system which has proved 
its worth under the severe operating conditions pertaining in 
automobile practice. This type combined with careful con- 
struction can be relied upon to give most satisfactory results. 


* * * 


The methods of Russian high finance are startling, if we 
can accept the report current in regard to the use of certain 
die-casting machines recently bought. It is alleged that ten 
die-casting machines were lately bought by the Russian Gov- 
ernment from a New England concern, for making certain 
Russian coins. The price was the mere bagatelle of $40,000 
each. 
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THE INFLUENCE OF HEAT ON HARDENED 
TOOL STEELS* 


By testing various samples of carbon steel in the tool steel 
testing machine designed by the author, it was found that car- 
bon tool steels have a very low durability at a low cut- 
ting speed; that there is an increase , of durability as the 
cutting speed increases; and that a ‘maximum durability of 
cutting speed is obtained at about 50 to 80 feet per minute. 
There is then a decline of durability to a very low value if the 
cutting speed is further 
increased, mheae aares Peat pe slides 
characteristics are com- 20 # 40 60 ae dix a0g sat Ae0 
mon to all tool steels that 5 
have been tested, whether 
of the carbon or high- 
speed steel type (tung- 
sten or tungsten-vana- 
dium varieties). All of 
these give, when the dura- 
bility is recorded in dia- 
grammatic form, a single- 
or double-peaked curve, 
according to the _ heat- 
treatment they have re- 
ceived. All show a low 
durability at low cutting 
speed, this characteristic being especially marked in the case 
of some high-speed steels, which latter often retain their dura- 
bility at very high speeds. 

The author, at a previous occasion, has pointed out that the 
observed changes in the durability of cutting tools are mainly 
caused by the changes in the temperature of the cutting edge, 
due to the ‘heat generated at different cutting speeds. This 
heat theory has been confirmed by experiments showing that 
changes of durability corresponding to those which occur 
under varying cutting speeds can be produced by varying the 
temperature of the tool in other ways, while the cutting speed 
remains constant—for instance, by varying the temperature of 
the water with which the tool is flooded, or by varying the 
depth of the cut (a heavy cut generating more heat than a 
light one), or by dispensing entirely with the cooling water. 

The various problems that were dealt with in the experi- 
ments were as follows: 

1.—It has been found by experiments on the tool steel test- 
ing machine that all tool steels, without exception, have a 
very low durability, and are very quickly blunted when cut- 
ting under water at low speeds and fine cuts, that is, under 
conditions which preclude any considerable heating of the 
cutting edge; and it has been found that any alteration in the 
cutting conditions which tends to increase the temperature of 
the cutting edge results in an increased durability of the tool. 
What, if any, are then the correlative changes in the physical 
properties (strength, hardness, toughness, etc.) of hardened 
steel which occur when it is raised from a low to a higher 
temperature? 

2.—All varieties of tool steel have been found to be capable 
when suitably hardened, of producing double-peaked speed- 
durability curves (see Fig. 1), the characteristics of such 
steels being that at a certain speed they are less durable than 
at either a higher or lower speed. Is it possible to correlate 
this low durability at a certain speed with a particular 
physical condition at a certain temperature? 

3.—All tool steels are found to lose their durability when _ 
the cutting speed is raised above a certain limit. Is there any 
corresponding change in their physical properties when they 
are heated above a certain temperature? 

4— Assuming that each cutting speed corresponds to a defi- 
nite temperature of the cutting edge (the weight of cut and 
all other conditions remaining constant), what are the actual 
temperatures of the cutting edge corresponding to the various 
cutting speeds, and corresponding to the various changes in 
the durability and physical properties of the steel? 

Before dealing with these problems, it is necessary briefly 
to consider the nature of the actions tending to wear or blunt 
a cutting tool, and the correlative physical properties consti- 
tuting durability, which the tool must possess in order to 
withstand these actions. The principal action to which a tool 
is subjected in cutting is one of friction under heavy pressure. 
This tends to rub away the surface of the steel, by causing 
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fie Abstract of a paper read by “Mr. Edward G. Herbert before 
the Iron and Steel Institute, Great Britain, at the May, 1912, meeting. 
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the particles of steel to slide over one another. To resist 
blunting by this action a tool must possess hardness. But the 
stress on the tool point is not constant: as the chip is de- 
tached it breaks up into a series of short segments (more or 
less completely separated), and this process subjects the tool 
to a succession of changes of pressure, amounting almost to 
blows, and tending to chip off portions of the cutting edge. To 
withstand this action the tool must possess toughness. 

If we make a tool of glass and another of copper, and use 
them to turn a cylinder of soft material such as lead in the 
lathe, we shall find that both are very soon blunted, but from 
totally different causes. The glass tool, though extremely hard, 
is brittle, and is blunted by the chipping away of minute par- 
ticles of the cutting edge. The copper tool, though very tough, 
is soft, and is blunted by the rubbing away of the cutting 
edge. If now we imagine that by some subtle alchemy we can 
gradually change the tool of glass into one of copper, it will 
probably pass through some intermediate stages where it will 
retain some of the hardness of glass without all its brittleness, 
and will have attained some of the toughness of copper 
without all its softness. The tool in this intermediate state 
will probably keep its sharp cutting edge much better than 
either the glass or the copper tool. 

In order then to measure, throughout a range of tempera- 
tures, those physical properties of steel which constitute its 
durability, it is necessary to test it at each temperature for 
hardness and for toughness. Experiments with suitable appa- 
ratus were, therefore, carried out for measuring the hardness 
and toughness at various temperatures, taking into consider- 
ation such factors as different methods of grinding the tools, 
etc. The experiments made it possible to answer the questions 
propounded above, as follows: 

1.—The low durability of all tool steels, cutting under water 
at low speeds and light cuts, seems to be completely explained 
by the low values of hardness and toughness which always 
occur at cutting temperatures of 50 to 100 degrees C. (122 to 
212 degrees F.). The breaking tests have shown in every case 
the product, hardness times toughness, increases in value as 
the temperature is raised above 100 degrees C. The cutting 
tests have shown in every case that the durability increases 
when the cutting speed is raised above 20 feet per minute. 
These cutting tests have also shown that the durability always 
increases when a tool working at 20 feet per minute is allowed 
to cut dry instead of with water, or with hot water instead of 
cold. It is impossible to doubt that these are different mani- 
festations of the same physical change in the steel. 

A clear recognition of this phenomenon is of great practical 
importance. A great deal of the metal cutting in every ma- 
chine shop consists in taking fine finishing cuts, often with 
water on the tool. If such cuts are taken at a slow speed, the 
temperature of the cutting edge may not rise above 100 de- 
grees C., in which case the tool will be quickly blunted. Its 
durability can be increased by increasing the speed or by cut- 
ting dry. Many cases are known to have occurred in ordinary 
workshop practice, where an increase in cutting speed has 
actually resulted in increased durability of the tool. Low 
durability at low cutting temperatures (on, for example, fin- 
ishing cuts) is a familiar characteristic of high-speed steels, 
and is most marked in tools which have been suitably hard- 
ened for very high temperature work. High-speed steel can 
be so hardened as to retain its durability at fairly low tem- 
peratures, and there are now on the market tungsten steels 
specially adapted for low temperature work, such as finishing 
very heavy forgings; but every description of steel known to 
the author loses its durability if the cutting temperature is 
low enough. It should be noted that a low cutting tempera- 
ture can only occur when there is a combination of low speed 
with light cut. A heavy or moderate cut raises the tempera- 


ture of the cutting edge above 100 degrees C., even at very 
slow speeds. 


2.—The phenomenon of the double-peaked curve is not com- 
pletely elucidated, though the evidence goes some way to ex- 
plain it. The variations of hardness and toughness with 
temperature are of a complicated character, and the cleft 
between the two peaks of a durability curve appears to be 
caused by the conjunction of depressions in the hardness and 
toughness curves at a particular temperature. The relative 
heights of the two peaks are found to vary with the conditions 
of cutting, and this variation may be due to a change in the 
relative importance of the hardness and toughness factors, 
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according to the quality of the material cut, or the shape of 
the tool. 

3.—The decline in durability which takes place when a cer- 
tain limiting speed is exceeded, is evidently caused by an 
actual softening of the cutting edge by the heat generated in 
cutting. This softening, which is extremely local, takes place 
even when the tool and the work are practically immersed 
in running water. The speeds and temperatures at which the 
softening occurs depend largely on the particular hardening 
process which has been applied to the tool, and are generally 
highest in high-speed steel. 

4.—It is not yet possible to establish an exact scale of cut- 
ting temperatures corresponding to the scale of cutting speeds, 
but a comparison of the temperature-durability tests with the 
speed-durability tests enables us to make an approximation, as 
in Fig. 2. 

To establish the relation between the speeds of cutting with 
and without water, a comparison was made between the vari- 
ous results obtained in the tests, from which it appears that 


the effect of using water is approximately to double the cut- 
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Fig. 2. Approximate Scale of Cutting Temperatures and Cutting Speeds, 
when Testing in Tool Steel Testing Machine 


ting speed; in other words, the edge of a tool flooded with 
water attains about the same temperature as the edge of a tool 
cutting dry at half the speed. This must not be taken as a 
general statement applicable to all cutting operations. The 
dry cutting temperature depends largely on the volume of 
metal operated upon. The tube used in the tool steel testing 
machine is small in diameter and light in section; it becomes 
considerably heated under a dry cut. In machining a large 
forging, the body of metal absorbs a great deal of heat, with 
only a slight rise in temperature, and the use of water has less 
effect on the cutting speed. 

Considerable interest attaches to a comparison of the dura- 
bilities of carbon and high-speed steels. It appears that the 
high-speed steel has two distinct features of superiority. The 
speeds at which it attains its maximum durability are not 
very different from those at which carbon steel is most dur- 
able, but the high-speed steel is several times as durable at 
these speeds. Quite distinct from its superior durability at 
moderate cutting temperatures is the property possessed by 
high-speed steel of retaining some durability at temperatures 
high enough to soften carbon steel, but its actual durabiiity 
under such conditions is much less than under conditions 
which do not unduly heat it. In other words, its abrasive 
quality appears to be more important than its heat-resisting 
quality. 


* * * 


ERRORS IN JUNE DATA SHEET 


We have been advised by the Society of Automobile En- 
gineers that a few errors appear in the specifications for 
heat-treatment of carbon and nickel alloy steels reported by 
its Iron and Steel Division, January, 1912. The data of this 
report which was condensed into the June Data Sheet also 
contains the errors which are as follows: In Table I, reduc- 
tion in area for annealed 0.10 carbon steel should be 55 to 
65 per cent instead of 60 per cent; elongation of 0.50 heat- 
treated carbon steel should be 5 to 20 per cent instead of 
0 to 20 per cent. In Table III, elongation of 0.40 carbon 
high nickel-chromium steel should be 2 to 15 per cent jin- 
stead of 0 to 15 per cent; same for 0.45 carbon high nickel- 
chromium steel; and 150,000 to 225,000 pounds elastic limit 
for heat-treated 0.50 carbon chromium-vanadium steel instead 
of 150,000 to 200,000 pounds. 

GT high aoe ig 


A few years ago engineers considered that 8, 10 or 12 
square feet of heat transmitting surface per boiler horse- 
power was good practice, but improvements in the circulation 
system of steam boilers have made possible great increase$ in 
efficiency and now the ratios have been cut down to 4, 5 or 6 


Square feet per boiler horsepower. % 
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THE RIVETT INTERNAL GRINDING MA- 
CHINE IN THE AUTOMOBILE FACTORY* 


By CHESTER L, LUCAS}; 


The manufacture of automobiles has done much to develop 
general machine shop practice, and the necessity for mech- 
anisms requiring hardened and ground parts has created a 
demand for the best that can be produced in grinding ma- 
chinery. In internal grinding of the smaller variety, consid- 
erable trouble was met with at first in securing a suitable 
quill-spindle that would maintain its accurate adjustment and 
still run at the high speeds required in the grinding of 
holes of small diameter. A second difficulty was encountered 
in grinding holes perfectly straight, without tapering or “bell- 
mouthing.” Grinding machine builders soon recognized the 
fact that before internal grinding could become of great value 
as an accurate machining operation, these two primary 
troubles must be overcome. 

One of the first persons to recognize the possibilities of inter- 
nal grinding, as well as the limitations of the machines in 


Fig. 1. 


Some of the Automobile Parts ground on Rivett Grinding 
Machine at the Stevens-Duryea Co.’s Factory 


use, was Mr. Edward Rivett of the Rivett Lathe Mfg. Co., Bos- 
ton, Mass., who, in 1900, took out a patent on an improved 
form of grinding machine quill-spindle. This spindle was 
designed to run at the high speed required for internal grind- 
ing and was designed particularly to overcome the end shake 
of the spindle, as well as to insure the proper fit of the spin- 
dle in the bearings. Essentially, this spindle consists of a cen- 
trally located shaft upon which is a fixed collar. Against this 
collar, sleeves are fitted which may be adjusted laterally 


Fig. 2. Grinding the Bores of Tappet Rolls 


against suitable washers which bear against the sides of the 
collar, thus effectively taking up the end thrust. The spindle 
itself runs in two split bushings, one on each side ofthe col- 


* For additional information on this and kindred subjects, see the 
following articles previously published in Macurnmry: ‘Holding Work 
for Grinding,” March, 1912; and “Internal Grinding Practice in the 
Hardinge Bros. Shop,’ May, 1912. 

+ Associate Editor of MACHINpRY,. 
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lar. These bushings are adjusted to the spindle by means of 


two sets of tapered wedges fitted in holders placed about these 
bushings. With this spindle, which is driven by belts passing 
from pulleys at both ends of the quill-spindle, speeds as high 
as 100,000 revolutions per minute can be obtained, although 
the usual speed employed is far less. 


r Ee ATe ns =2ab : : ucckiaery 
Fig. 3. Method of holding Tappet Rolls for Grinding 

This style of spindle was used successfully for several years, 
until in 1907 Mr. Rivett brought out the new high-speed ball 
bearing spindle, which hag superseded the former one. This 
spindle has specially designed ball races, made of a high 
grade of steel, and ground and lapped on Rivett ball grinding 
machines, which makes it a most rigid and durable type. The 
adjustment of these spindles is very simple, as there is but 
one screw, which governs both the end and side shake- 
simultaneously. 

In meeting the second obstacle in the path of successful in- 
ternal grinding, that is eliminating the tendency toward 
grinding tapering or bell-mouthing, an important problem was 
solved. It was generally conceded that this tendency toward 
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Fig. 4. Grinding Ball-races. Photograph taken at the Becker Milling 
Machine Co.’s Shops, Hyde Park, Mass. 


bell-mouthing in internal grinding was due to the fact that in 
reciprocating the table of the grinding machine in the ordi- 
nary way, the table moved with varying speed throughout the 
whole distance of travel. Thus, at the extreme ends of the 
stroke the table was moving more slowly: than at the central 
portion; consequently more stock was removed from the ends 
of the hole than from the central portion, as the wheel was 
in contact with the work longer at these sections. In 1904, 
Mr. Rivett patented a mechanism for changing rotary into 
reciprocating motion, and applied the principle to his grinding 
machines. In brief, this mechanism consists of a lever mount- 
ed on the base of the grinding machine and fulcrumed near 
its central point. The upper end of this lever is connected to 
the table by means of a link, and the lower end carries a 
roller whose position is adjustable in relation to the fulcrum. 
This roll serves as a means of contact with a conical heart- 
shaped cam. 

The object of this special table traversing motion is to pro- 
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vide a slight retardation at the middle of the stroke. The 
gradually accelerated traverse of the table towards the ends 
of the stroke gives less cutting time on the ends than at the 
center, thereby producing a hole which is about one ten-thou- 
sandth of an inch larger in the center than at the ends. In 
order to provide for the traversing of the table on long and 
short strokes, the heart-shaped cylinder cam is made conical, 
and by moving the roll upon the lever to a suitable position 
alcng the cam, the stroke can be reduced to any desired length. 
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Fig.5. Special Chuck used for the 


3 Fig. 6. Another Method of holding 
Grinding Operation shown in Fig. 4 


this Class of Work 

By thus securing an even table travel, an important improve- 
ment in internal grinding was made which enables these ma- 
chines to grind internally without tapering or pell-mouthing, 


Special Grinding Operations and Chucking Devices 

In order to illustrate some of the possibilities of internal 
grinding and to show some of the chucking devices used in 
performing these operations, the accompanying illustrations 
and descriptions of modern internal grinding operations have 
been secured from leading automobile factories. Fig. 1 shows 
various automobile parts that are regularly ground in the 
Stevens-Duryea Co.’s factory in Chicopee Falls, Mass. 


Grinding Tappet Rolls 
Small tappet rolls like those shown on the end of the table 
of the grinding machine in Fig. 2, one of which is also shown 
in Fig. 1, are ground in an interesting manner on the Rivett 
No. 3 grinding machine. These rolls are used on the ends of 
the tappet rods and, when in use, are in constant contact with 


MACHINERY. 


Fig. 7. Ball-grinding on the Rivett No. 5 Grinding Machine 


the cams on the camshaft that operate the valves. In order 
to obtain satisfactory action of the valves it is necessary that 
the holes in these rolls be ground true with the end-faces. 
The rolls are first ground on these faces on ordinary surface 
grinding machines, and come to the Rivett grinding machines 
with their faces ground true and parallel. 
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By means of the special chucking fixture shown in Fig. 3, 
the rolls are chucked for the grinding of the bores, being held 
by their faces. This chucking device consists of a central 
shank A which fits into the spindle of a grinding machine 
after the manner of an ordinary draw-in collet. Over this 
shank, a sleeve B is fitted. A hole is bored in the end of this 
sleeve slightly larger than the hole in the tappet roll. By 
means of an inclined slot in the wall of the sleeve, acting in 
conjunction with a pin © driven into the shank, it is possible 
to hold the tappet rolls securely by the faces. This method 
of clamping is of the bayonet-lock order. Previous to clamp- 
ing the tappet rolls in position, however, they are centrally 
located by means of a locating plug shown on the end of the 
table of the grinding machine at D, Fig. 2. The end of this 
plug is fitted to a central hole in the shank A of the chuck, 
and being a close fit for the hole in the tappet roll, the latter 
is thus located in a central position ready to be clamped and 
ground. 

In grinding these holes, the grinding wheels used are of 
Norton make, J grade and No. 38 grit. The wheel spindle is 
operated at a speed of 17,500 revolutions per minute and the 
work spindle travels at the rate of 200 revolutions per min- 
ute. Limit gages are used for testing the work; these are 
shown at # and F on the end of the table of the grinding 
machine. The holes in these rolls are 0.4375 inch diameter 
and limits of but 0.0005 inch above or below are allowed. The 
thickness of the rolls is 7/16 inch. It will be noticed that the 
table and slides of the grinding machine are protected with 
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Fig. 9. How the Balls are held for Grinding. Fig. 10. Method of 
holding Steering Post Cones on the Grinding Machine 


a wooden guard which keeps out a great deal of the emery 
and saves the bed from the wear occasioned by contact with 
wrenches and pieces of work. 


Grinding the Races of Large Ball Bearings 
In the shop of the Becker Milling Machine Co., Hyde Park, 
Mass., the races of large ball-bearings are ground on the No. 5 
Rivett grinder. Some finished work is shown at the right of 
the machine in Fig. 4, and one of the pieces is shown mounted 


Fig. 8. Grinding Steering-post Cones 


in the chuck of the machine. The method of holding the work 
is shown in Fig. 5. The rings are held in a chuck A, being 
gripped from the inside by means of chuck jaws B and held 
back against the jaws by means of four screws D whose heads 
extend over the inside edge of the work. In setting up the 
machine for this job the locating fixture shown on the end of . 
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the machine in Fig. 4 is used. This locating fixture consists 
_ of a base A having, on its under side, a projecting stud that 
fits into a recess over the swiveling point of the work glide. 
At the top of arm B a thin steel disk of the proper radius 
is located, it also being at the correct distance from the cen- 
ter. By inserting the stud of this gage in the recess in the 
grinder bed, the chuck may be moved the proper distance 
from the swiveling point, thus insuring that the work will be 
ground at the right radius and to the proper diameter. 

Fig. 6 is an illustration of the method used by the Stevens- 
Duryea Co., for holding similar ball bearing parts for grind- 
ing. This device consists of a faceplate A having a central 
stud B over which the ball bearing member is a close fit. 
For holding the work shown at C against the faceplate, four 
clamps D, held by screws ZH, are used. This work is ground 
at a spindle speed of 150 revolutions per minute, the wheel 
traveling at the rate of 17,500 revolutions per minute. Rich- 
ardson elastic wheels, grain 80, grade 2R, are used. 


Grinding Balls 


One of the most difficult of grinding jobs is the grinding 
of a ball. This operation is shown in Fig. 7; the method of 


Fig. 11. A Row of Rivett Grinders in the Brown-Lipe-Chapin Gear 
Co.’s Factory, Syracuse, N. Y. 


holding the balls for grinding is shown in Fig. 9. The hold- 
ing fixture consists of a solid shank which is held in the 
grinding machine by the same method as an ordinary draw-in 
chuck. The end of this shank is tapped to receive set-screw 
B whose body is tapered to fit the tapered hole in ball C. 
After locating the work slide at the proper distance from the 
swivel post, it is easy to grind the balls spherical. 


Grinding Steering-post Cones 
The No. 3 Rivett grinding machine is also used for grinding 
steering post cones, an operation shown in the half-tone illus- 
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Fig. 12. Special Chuck for holding Bevel Gear Pinions for Grinding 
the Holes 
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These cones are made from low-carbon steel 
and casehardened. The method of grinding these pieces is 
shown in Fig. 10. The work is held upon a threaded stud A 
which engages the internal thread in the piece to be ground, B. 
It is then a simple matter to grind the inside to size and 
also to grind the outside flange, finishing the three surfaces 
indicated by F. The work spindle revolves at the rate of 
200 revolutions per minute and the wheel spindle at 17,500 
revolutions per minute. The wheels used are of Norton make, 
being of J grade and 38-80 combination grit. The internal 
size must be accurate to within 0.001 inch. It is on work of 


tration Fig. 8. 
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this kind that the improved method of traversing the table 
is used to advantage, because it is essential that these pieces 
be ground straight—without bell-mouthing. 


The Rivett Grinding Machine on Automobile Gear Work 


The machines shown in Fig. 11 were photographed at the 
shops of the Brown-Lipe-Chapin Co., Syracuse, N. Y., where 
they are used for grinding the bores of small bevel gear 
pinions. These pinions are made from low-carbon steel and 
pack-hardened. As will be seen by referring to the grinding 


Fig. 18. Grinding the Spherical Faces of Bevel Gear Pinions 


machine in the foreground, the gears are held by a special 
chucking device. This chucking arrangement is shown in the 
line illustration Fig. 12 and consists of a threaded base A held 
in the work spindle. Against the outside face of this base 
rests the lead matrix B which receives the bevel pinion C. A 
sleeve D is threaded onto the base and serves to draw the plate 
FE down against the gear and matrix, pressing both against 
base A. In this position the bore of the pinion may be con- 
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Fig. 14. How the Gears are held True with the Boss when grinding 
the Spherical Faces 


veniently ground and when finished may be removed by loosen- 
ing the sleeve and removing the plate by means of the three 
openings in the flange of the sleeve. One operator looks after 
two machines and turns out 500 finished pinions per day. For 
cleaning out the chuck and its parts, compressed air is used; 
the air is supplied to the hose seen beneath the bench. 


Grinding Spherical Faces of Bevel Gear Pinions 


A second grinding operation is performed on the pinions 
mentioned above. This operation consists in grinding the 
spherical face, as shown in Fig. 18, the method of holding the 
work being shown in Fig. 14. A base A is threaded to the 
work spindle B. Against this base rests the lead matrix C 
in which the pinion is seated. This matrix is free to slide 
upon the face of the base A.. By means of a split arbor #, 
expanded by set-screw JF’, the pinion is held by its bore, and 
after being gripped, is pulled back into contact with the 
matrix by the draw-in spindle integral with the expanding 
arbor. The faces of these pinions must be ground very accu- 
rately, a variation of 0.0005 -inch from standard being the 
limit allowed. An average day’s production is 65C gears. 
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IMPROVEMENTS IN ELECTRIC FURNACES 


A paper was recently read before the Iron and Steel Insti- 
tute of Great Britain by Mr. H. Nathusius on “Improvements 
in Electric Furnaces and their Application in the Manufac- 
ture of Steel.” In this paper the author first took up the in- 
duction furnace and then the are furnace, calling attention to 
the advantages and disadvantages of each. One of the dis- 
advantages of the induction furnace is that the electrically 
induced heat can only be generated in the metal bath and not 
in the slag,’ which must, therefore, be heated indirectly by 
the underlying metal. It is, however, uneconomical to heat 


the slag by means of molten steel as the melting point of the 
latter is lower than that of the slag. Consequently, a higher 


Machinery 
Diagrammatical View of ine Nathusliis Miactele Furnace 
temperature has to be imparted to the metal bath than would 
otherwise be necessary. 

The objection to the are furnace, while it otherwise has ex- 
ceptional advantages, is. that while it heats the slag and the 
surface of the charge exceedingly well, it doeg not offer as 
good a means for heating the charge itself as does the induc- 
tion furnace. Mr. Nathusius has, therefore, for many years 
made a special study of arc furnaces and their working con- 
ditions, and while he was soon obliged to acknowledge the 
great advantages of electric arc heating, the idea occurred to 
him at the same time that it might 
be possible to combine the advan- 
tages of the arc furnace (good 
heating of the slag) with the ad- 
vantages of the induction furnace 
(heating in the charge itself), and 
thus avoid the disadvantages of 
both systems. It became evident to 
him at once that the electric cur- 
rent offered the possibility of apply- 
ing heat not only at the surface of 
the charge, but also at any part 
where an intense heat is required, 
such as in the charge itself and 
especially at the bottom of the fur- 
nace. He also recognized that the 
natural method of heating consist- 
ed in applying heat not from above * 
but below. If this could be effected 
by some simple means a substantial advantage over other arc 
furnaces would be zained. 

In order to meet these requirements, he has constructed a 
furnace which consists of a combination of an are and resist- 
ance furnace, as indicated diagrammatically by the accom- 
panying engraving. The characteristics of this furnace are 
that it has three carbon electrodes above the surface of the 
charge which project through the roof into the furnace, and 
three or a multiple of three bottom electrodes of mild steel 
rammed in the hearth. The upper as well as the bottom elec- 
trodes are arranged in an equilateral triangle. In this way 
as much as possible of the energy required for a particular 
furnace may be transferred to the bottom of the bath and the 
method of heating thus approximates that of an induction fur- 
nace. By the aid of special means for the distribution of the 
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current, it is possible to transfer a greater or smaller amount 
of energy to the ares at the surface or to the bottom elec- 
trodes, as desired. The current employed is a three-phase 
alternating current. . 

The three surface carbon electrodes are connected to the 
outer terminals of the secondary windings of the furnace 
transformer and the three bottom electrodes are connected to 
the three inner terminals of the secondary coil. The three 
inner terminals of the transformer are obtained by separating 
the windings at the neutral point where the three secondary 
windings of an ordinary three-phase transformer are con- — 
nected. By this means the neutral zone—it is permissible for 
the sake of clearness to thus represent the electric conditions 
—is transferred to the bath itself and the current must 
gravitate from all points of supply toward this neutral point. 
In other words, the current, though supplied from a single 
source only, is forced to flow not only between the upper and 
bottom electrodes, but also between any upper electrode and 
any bottom electrode. It is thus possible, with a single source 
of current, to heat the charge in all parts, provided that its 
resistance is sufficiently high or that the current is strong 
enough to produce sufficient heat in the charge when the 
resistance is low. 


INTERESTING PRINCIPLE APPLIED TO A 
BORING JIG AND PLANING FIXTURE 


An interesting principle applied to boring and planing jigs 
ig shown in the accompanying illustrations. Fig. 1 shows a jig 
which was made for boring the holes in the head of the boring 
machine built by the Cleveland Machine Tool Works, Cleve- 
land, Ohio. The jig consists essentially of a planed and grooved 
base to which brackets carrying bushings for guiding the 
boring-bar are attached. The principle followed in boring 
these brackets for the guide bushings is illustrated in Fig. 2. 

The bracket A, at the extreme right in Fig. 1, is slid along 
to the other end of the fixture, as shown in Fig. 2, and then 
the other bracket B is clamped to the right of it. This is done 
so that the lugs at the base of the brackets do not interfere 
with clamping them close together. This arrangement facili- 
tates the accurate boring of the holes in the brackets, both 
laterally and vertically. Slight errors in alignment existing 
when the holes are bored are greatly reduced when the brackets 


Fig. 1. Boring Jig used by Cleveland Machine Tool Works for boring Machine Heads 


are set at opposite ends of the base. In fact, the principle 
insures that the centers are practically the same dis- 
tance from the base and in line with the axis of the base slot 
or groove when they are placed in their respective positions on 
the fixture. The brackets, of course, are provided with lugs 
formed on their bases, which accurately fit in corresponding 
grooves in the jig base. 

The bushing guide holes in the bracket A and the correspond- 
ing holes in the other bracket were at the vertices of a tri- 
angle, as is shown at O in Fig. 2. The lines joining their cen- 
ters were neither parallel to the platen nor to the vertical travel 
of the boring machine head. So the lengths of the bases a, a, 
and altitudes b, b, of the triangles were computed to obtain 


the correct settings of the boring machine head for the various 


holes, and the settings of the head and platen were accom- 
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ds three-quarters inch per foot. 


plished by means of the scales and verniers regularly supplied 
on these boring machines. 

When the three holes in the two brackets were bored, the 
fixture was swung around to bore 
the two side brackets, one of which 
is shown at D, Figs. 1 and 3, witha 
boring-bar in place. The center 
lines of the four brackets A, B, D, 
and the one on the far side (not 
shown) must be at right angles. 
The bridge # was bolted and dow- 
eled to the brackets A and F, and 
then the center bracket G supported 
by the bridge was bored and bushed. 

To clamp the work in the fixture, 
it is adjusted centrally in the sad- 
dle H by means of the screws. Then 
the wedges J under the front and 
rear of the right-hand end of the 
work are adjusted, clamped and the 
screws in the saddle _ tightened, 
as illustrated in Fig. 3. This gives a three-point bearing or 
support. To hold the work rigidly in position the wedges 
to the right of the center of the casting at the front and rear 
are adjusted and clamped. This method: of clamping the cast- 
ing prevents straining it, and holds it rigidly. When the 
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planing jig is illustrated in Fig. 4, the brackets J and K at 
each end being bored in a manner similar to those of the 
The bar ZL is employed 


jig illustrated in Figs. 1, 2 and 3. 


Fig. 4. Planing Fixture for Heads, made on Same Principle as Jig in Fig. 1 


to set the casting so that the face to be planed shall be parallel 
with the axis of the hole in which the bar is placed. 
* * * 
The Hamburg-American liner Imperator, for the time being 
the largest ship afloat, was launched in May at the Vulcan 
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Fig. 2. Diagram illustrating Principle of Construction embodied in Boring Jig 


wedges were first considered as a means of adjusting the 
work, it was thought that they would move under the cut, 
and thus require adjusting screws to hold them. This, how- 
ever, was not the case, for after three years’ service, the 
wedges have not been found to slip. The taper on the wedges 


Fig. 3. Boring Jig with Head Casting clamped in Place ready for Boring 


Thirty-three boring and fac- 
ing operations and six milling operations are performed on 
the head casting before it is unclamped from this combined 
jig and fixture. 

This same principle of aligning the brackets applied to a 


Works in Hamburg. The length of the new vessel is 880 feet 
and the width, 98 feet. The gross tonnage is about 51,000 
tons and the speed at sea will be 22 knots. It is equipped 
with four classes for passengers and can carry 700 first class, 
600 second class, 940 third class, and 1750 fourth class pas- 
sengers. The crew will number 
about 1100 so that the total number 
of persons on board with the ac- 
commodations fully used will be 
about 5100. As an indication of 
the enormous size of the fittings 
of the vessel, it may be mentioned 
that the weight of the anchor and 
chain is about 225 tons (of 2000 
pounds). The diameter of metal in 
the individual links in the anchor 
chain is about four inches. One 
hundred life-boats will be provided 
on the vessel and the latest design 
of davits has been adopted. The 
electric lighting installation  in- 
cludes about 10,000 lamps. The 
vessel will be driven by four four- 
blade propellers of 1614-foot diam- 
eter, which are driven by steam turbines at a normal rate of 
185 revolutions per minute. 
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It is a whole lot easier to find fault with a foreman than it 
is to fill his place. 
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PROPOSED CHANGES IN PATENT LAWS 


Several bills have been introduced in Congress during the 
present session relating to changes in the patent laws. In one 
of these, introduced by Mr. Oldfield (House Bill No. 23,417), 
a number of clauses are included which are of considerable 
interest, some of which are quoted in the following. Sec- 
tion 17 relates to the term of patents and their compulsory 
working, and reads as follows: 


“Sec, 17 (R. S., sec. 4884). Every patent shall contain a 
short title or description of the invention or discovery cor- 
rectly indicating its nature and design, and shall have annexed 
thereto and made a part thereof a copy of the specification, 
claims, and drawings of the application therefor, to which it 
shall refer for the particulars of the invention or discovery, 
and contain a grant to the patentee, his heirs or assigns, of 
the exclusive right to make, use, and vend the invention or 
discovery throughout the United States and all Territories 
and possessions under the jurisdiction thereof, for the term of 
seventeen years. But every patent granted for an invention 
shall be so limited ag to expire nineteen years from the date 
of the filing, in this country, of the application upon which the 
patent was granted, exclusive of the time actually consumed 
by the Patent Office or the courts in considering the applica- 
tion, and where the application has been involved in inter- 
ference, of the actual time in which it has been so involved, 
and in no case shall the patent be in force more than seventeen 
years. 

“Tf at any time during the term of the patent, except the first 
four years, the patented invention shall not be manufactured, 
or the patented process carried on within the United States, 
its Territories, or possessions aforesaid to an adequate extent 
by the owner thereof, or by those authorized by him, then 
any person demanding it shall be entitled to a license from 
the owner of the patent to manufacture the invention or to 
carry on the patented process, unless the owner shall show 
sufficient cause for such inaction. Upon the refusal of such a 
license by the owner of the patent, the person seeking such 
license may apply to the district court, in the district wherein 
the owner has a residence or an established place of business, 
to compel the granting of such license. The court shall there- 
upon hear the person applying for said license and the owner 
of the patent, and, if the court is satisfied that the reasonable 
requirements of the public in reference to the invention have 
not been satisfied by reason of the neglect or the refusal of the 
patentee, his legal representatives, or those authorized by him 
to make, use, or vend the invention, or to grant licenses to 
others on reasonable terms to make, use, or vend the same, 
said court shall issue an order requiring the owner of the 
patent to grant a license to the person applying therefor in 
such form and upon such termg as to the duration of the 
license, the amount of royalties, security for payment, the 
period within which the patented invention shall be manufac- 
tured or the patented process carried on, and otherwise, as the 
court, having regard to the nature of the invention and the cir- 
cumstances of the case, deems just. 

“Wrom the order of the district court granting or refusing to 
grant such a license, appeal may be taken (by the party ag- 
grieved) to the circuit court of appeals in the same manner 
and form as in other cases arising under the patent laws: 
Provided, That the citizens of any country which by treaty, 
convention, or law provides that the manufacture of the pat- 
ented invention or the carrying on of the patented process in 
the United States shall be equivalent to the manufacture or the 
carrying on of the process in such country, will be considered 
to have sufficiently complied with the requirements of this 
section if the invention is manufactured in said country within 
the period heretofore mentioned. 

“Tf at any time during the life-of a patent a material and 
substantial improvement shall be patented, the manufacture of 
which would be an infringement of the original patent, the 
owner of the improvement patent may apply to the district 
court in the district wherein the owner of the original patent 
has a residence or an established place of business to compel 
the granting of such a license as will enable the improvement 
to be manufactured. The court shall thereupon hear the re- 
spective parties, and if the court is satisfied that the improve- 
ment is of such a material and substantial nature that the 
reasonable requirements of the public demand that it should 
be manufactured and sold, the court shall issue an order re- 
quiring the owner of the original patent to grant a license to 
the owner of the improvement patent in such form and upon 
such terms as to the duration of the license, the amount of 
royalties, security for payment, the period within which the 
patented invention shall be manufactured or the patented 
process carried on, and otherwise, as the court, having regard 
to the nature of the original invention and improvement and 
the circumstances of the case, deems just. 

“From the order of the district court granting or refusing 
such a license appeal may be taken by the party aggrieved to 
the circuit court of appeals in the same manner and form as in 
other cases arising under the patent laws.” 
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Section 19, relating to the conditions under which applica- 
tions must be made, reads, in part, as follows: 


“Any person who has invented or discovered any new and 
useful art, machine, manufacture, or composition of matter, or 
any new. and useful improvements thereof, not known or used 
by others in this country before his invention or discovery 
thereof, and not patented or described in any printed publica- 
tion in this or any foreign country, before his invention or dis- 
covery thereof, or more than two years prior to his applica- 
tion, and not in public use or on sale in this country for more 
than two years prior to his application, unless the same is 
proved to have been abandoned, may, upon payment of the fees’ 
required by law, and other due proceeding had, obtain a patent 
therefor.” 


Section 32, relating to the use of patented articles by persons 
to whom the patentee has sold or otherwise transferred the 
right to use or sell the article, reads as follows: 


“Sec. 32 (R. S., sec. 4899). Every person who purchases 
of the inventor or discoverer, or, with his knowledge and con- 
sent, constructs any newly invented or discovered machine, or 
other patentable article, prior to the application by the in- 
ventor or discoverer for a patent, or who sells or uses one so 
constructed, shall have the right to use, and vend to others to 
be used, the specific thing so made or purchased without lia- 
bility therefor. 

“Any person who purchases of the owner of a patent, or of 
any interest therein, any machine, manufacture, or compo- 
sition of matter covered by such patent, shall have the unre- 
stricted right to use, vend, or lease to others to be used the 
specific thing so purchased without liability to action for in- 
fringement; and it shall not be lawful to insert a condition in 
any contract relating to the sale, lease, or license to use any 
article or process protected by a patent or patents, the effect 
of which will be to prohibit or restrict the purchaser, lessee, or 
licensee from using any article or class of articles, whether 
patented or not, or any patented process supplied or owned by 
any person other than the seller, lessor, or licensor or his 
nominees; and it shall not be lawful to insert a condition in 
any contract relating to the sale, lease, or license to use any 
article or process protected by a patent or patents, the effect of 
which will be to require the purchaser, lessee, or licensee to 
acquire from the seller, lessor, or licensor, or his nominees, 
any article or class of articles not protected by the patent, and 
any such condition shall be null and void as being in restraint 
of trade and contrary to public policy.” 


Two bills have also been introduced in The House of Repre- 
sentatives, by Mr. Thayer, being, respectively, House Bill 11,- 
380 and 11,381, differing only in some minor details and in 
respect to the penalties imposed for violations. These pills 
would legalize contracts to the effect that users of patented 
articles must buy all such supplies as are used in connection 
with the operation of the patented article from the owners of 
the patent. Bill 11,380 reads, in part, as follows: 


“No person, firm, corporation, or association engaged in in- 
terstate commerce having any interest, whether as owner, pro- 
prietor, beneficiary, licensee, or otherwise, in any tool, imple- 
ment, appliance, or machinery shall, directly or indirectly, in 
making any sale or lease of or any license to any article, re- 
strain or attempt to restrain or prevent the vendee, lessee, or 
licensee from using any tool, implement, appliance, machinery, 
material, or merchandise not furnished by the vendor, lessor, 
or licensor, whether by making any condition or provision, 
express or implied, against such use by a term of any sale, 
lease, or license to use, or by requiring any obligation, express 
or implied, against such use from the vendee, lessee, or licensee 
of the article, or by imposing any restrictions upon the use of 
the article sold, leased, or licensed, or by making in the price, 
rental, royalty, or other terms of any such gale, lease, or 
license any discrimination based upon whether the vendee, 
lessee, or licensee uses or purchases any such tool, implement, 
appliance, machinery, material, or merchandise or not, or by 
any other means whatsoever: Provided, however, That noth- 
ing in this Act shall be construed to prevent any such vendor, 
lessor, or licensor from requiring that during the continuance 
of any letters patent on any such article no component or con- 
stituent parts of the tool, implement, appliance, or machine re- 
quired for use thereon be purchased except from such vendor, 
lessor, or licensor, or from requiring that material to be used 
in the operation of any machine must be obtained from the 
vendor, lessor, or licensor.” 

* * * 


A HANDY SURFACE PLATE 

A convenient arrangement for holding a surface plate is 
used in the shops of the Cutler-Hammer Mfg. Co., Milwaukee, 
Wis. It consists of a heavily built and well braced table, 
fitted with good sized castors. The surface plate is supported 
on this table, which can be wheeled to any point where it 
may be wanted. Taking the surface plate to the work often 
eliminates considerable trucking of the work. 


LETTERS ON PRACTICAL SUBJECTS | 
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TOO MANY PATENTS A HINDRANCE TO 
PROGRESS 


The article in the May number of MAcHINERY on “Too Many 
Patents a Hindrance to Progress,’ raises a very interesting 
question: What is, in equity, a reasonable basis for the grant- 
ing of patent rights? The writer of the article mentioned uses 
as a peg on which to hang his argument the granting of patents 
on the application of ball bearings to sensitive drilling machine 
spindles, and suggests that such patents would be valueless 
were it not that the maker’s name and position acted as a 
watch dog against encroachments. 

As the article in question hails from England, it appears as 
though allusion were made to the construction of the Alfred 
Herbert sensitive drilling machine. If this is so, the present 


Sectional Views showing Alfred Herbert Ltd., Coventry, England, 
Sensitive Drill Ball Bearings—A, spindle centered by this hole; B, fixed 
sleeve ; C and D, pulley bearings; E and G, clearance, no sleeve bearing:; 
F, dust cap, no thrust bearing; H, the only spindle bearing 


writer has no hesitation in asserting that, although the par- 
ticular construction of this machine—in so far as the spindle 
is concerned—entails but a particular arrangement of ball bear- 
ings, there exists in this instance extraordinarily good grounds 
for the granting of a patent. 

Novelty is a good basis, and novelty may exist in an arrange- 
ment. If mere arrangements are to be barred, then the great 
majority of inventions could not form suitable subjects for 
patents. In the drilling machine in question the spindle con- 
struction is decidedly novel—nay, more—bold. It is indeed 
probable that had this particular firm not put this arrange- 
ment into use, no one else would have been sufficiently bold to 
risk such an arrangement. As a matter of fact, ball bearing 
manufacturers prophesied a failure. The firm, however, in in- 
troducing it, knew from experiments that success would 
be assured; and, after all, if ball bearing manufacturers had 
but given the matter the careful attention it deserved, their 
own previous statements would have been sufficient evidence. 
Most of the catalogues of these firms recommend that journal 
bearings should not be subjected to more end thrust than 25 
per cent of the journal pressure. This statement implies that 
if a journal bearing be subjected to end thrust only it would be 
sufficient to choose one large enough, and success would be 
assured. Here is now an individual who has realized this fact 
for the first time. Should he be debarred from obtaining a 
patent? If so, where must a line be drawn, in view of the fact 
that today the ground of mechanisms has been so covered as 


to make it almost impossible to invent anything entirely new? 

To enable readers to judge of the merits of the case, the 
spindle construction is shown in the accompanying engrav- 
ing. The particular advantages claimed are: First, entire 
absence of journal friction; note the clearance between spindle 
and pulley support and rack sleeve; second, cheaper construc- 
tion; any other method of obtaining the same end is only pos- 
sible by having one bearing to take the thrust from drilling, 
another to bear the weight of the spindle, and still another for 
the journal load; third, little necessity for oil beyond the initia} 
supply (grease is used); the makerg claim that the machine 
needs oiling but once a year; fourth, no adjustment necessary, 
the construction rendering adjustment impossible. Cone bear- 
ings—a possible construction—are by no means as efficient, and 
wear renders some provision for adjustment imperative. 

It might be interesting to cite the fact that on machines 
supplied to the makers of the S. K. F. bearing, these bearings 
were fitted and were successful. These machines have been 
on the market now some four years, probably a thousand or 
more having been turned out in this time. This is in itself 
sufficient evidence of success. 

The following particulars will give some idea of the power 
of the machine. The spindle, 1 inch in diameter, ig driven by 
a 1% inch belt. Without appreciable slip, 7% inch holes, 1 
inch deep, may be drilled in cast iron (hardness: 238 Brinell ) 
at 600 revolutions per minute in four seconds; and in machin- 
ery steel (52,000 pounds tensile strength) at 900 revolutions in 
7 1/5 seconds. The accompanying table shows the complete 
range of the possible output: 

The writer, who has had the pleasure of operating one of 
these machines, can assert that in drilling holes up to about 
1% inch diameter, no matter what amount of weight is applied 
at the lever, it is impossible either to break a drill or slip the 
belt. In the case of the larger holes, the belt is the limiting 
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factor, but then a machine designed to drill %-inch holes at 
the same rate as %-inch holes, could no longer be termed a 
sensitive machine. If made for %-inch holes, it would be too 
cumbersome for 4% inch. If it were not for the belt slipping, 
the journal “thrust” bearings would probably fail on the 
larger holes. 


Didsbury, Manchester, England. FRANCIS W. SHAW 


BABBITT EXPANDER AND OIL-GROOVE 
FORMER 


Considerable trouble is met with in babbitting solid bearings 
when a shaft or mandrel is used as a core. When babbitt is 
cast around a mandrel it shrinks and grips the latter, at the 
same time becoming loose in the casting. In order to over- 
come this difficulty and at the same time provide for an oil 
groove in the babbitt lining, the device shown in the accom- 
panying illustration was made. It consists of a piece of ma- 
chine steel A which is turned and bored to the dimensions 
indicated, one end being 0.004 inch smaller in diameter than 
the other end, so as to make it easier to knock it out when 
fast in the babbitt. The so-called expander B is a piece of 
44-inch square key steel, bent over at one end, and having an 
angular top of about 90 degrees included angle. This piece 
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fits loosely in a milled slot in the sleeve A. The device is 
used as follows: A 1-inch shaft is placed through the hole in 
the sleeve, and the sleeve with its key is turned on the shaft 
until the key is in the position where the oil groove is re- 
quired in the babbitt bearing. Now cast the babbitt around 
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A Babbitt Expander and Oil-groove Former 


this sleeve and when it has set and tends to shrink away 
from the casting, pull the sleeve with its key out toward the 
left. The babbitt is then compressed upward and sideways by 
the key, as it passes toward the left, just enough to force it 
firmly into the cast iron surrounding it. Alcatel 834 


FIXTURE FOR FACING GAS ENGINE 
CYLINDERS 


The fixture shown in Fig. 2 is fitted to a drill press and is 
used for finishing the inside face A of the boss of a gas engine 
cylinder as shown in Fig. 1. This face A is located in such 
a position that it is difficult to machine, and it is impossible 
to do so with a side milling cutter, so some other means had 
to be provided to accomplish the work. About % inch of ma- 
terial is to be removed from the boss. 

Referring to Fig. 2, the frame of the fixture A is clamped 
to the spindle sleeve of the drill press by two bolts which are 
inserted through the holes in the upper part of the frame. 
The bar or spindle B is provided with a Morse taper shank 
which fits in the spindle of the drill press and is driven by it. 
The lower boss of the bracket A is bored out in line with the 
spindle of the drill press, and is bushed with a hardened and 
ground steel bushing ©. Inserted in this bushing C is another 
hardened and ground bushing D which is prevented from rota- 
ting by means of the screw E fitting in the keyway cut in 
the bushing. Inside of the bushing D is a cam J, which is a 
good running fit on the bar B, This cam is provided with a 
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Fig. 1. 


The Gas Engine Cylinder and the Cutter used in Facing the Boss 


spiral groove having a lead of 3% inch to one turn. Fitting 
in the spiral cam groove is a screw F screwed into the bush- 
ing D. To locate this screw in the bushing D, a hole K is 
drilled in the bracket through which the screw is inserted; 
then the bushing is rotated through an angle of 90 degrees to 
bring the screw into the position shown in the illustration. 
The lower end of the cam J, which is cylindrical in shape, rests 
on the top face of the cylinder casting and is operated by 
means of a handle G screwed into it. A thrust ball bearing H 
is interposed between the top face of the bushing D and the 
shoulder on the bar B to reduce the friction between these 
surfaces. 

In operation, the spindle of the drill press with the fixture 
attached to it is lowered until the spindle B is located in the 
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hole in the cylinder casting. Of course the cutter cannot be 
placed on the spindle B until the latter is located in the hole 
in the casting. When this is done, the cutter, as shown at B 
in Fig. 1, which is provided with two pins is slipped onto the 
end of the spindle B, the pins fitting in vertical grooves cut 
in the spindle. These grooves terminate in additional grooves, 
cut part way around the circumference, so that it is a simple 
matter to push up the cutter, turn it around, and thus lock it 
in position. These grooves are cut in such a manner that 
the cutter when in operation will be held securely. 

When the cutter J is put in position on the spindle B, the 
operator grips the handle G, turning the cam in the direction 
indicated by the arrow. This movement of the cam imparts 
an upward motion to the bushing D, which, in turn, raises the 
spindle B and also the spindle of the drill press and the fix- 
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Fig. 2. The Fixture used in Facing the Boss, showing the Manner 
in which it is applied to the Drill Press 


ture which is attached to it, the spindle being disconnected 
from the worm. This action brings the cutter in contact with 
the work, when the boss can be faced to the desired distance 
by simply continuing the movement of the handle G. The 
idea in designing a fixture of this type was to equalize the 
pressure on the casting while the facing operation was being 
performed. By constructing the fixture in this manner, the 
whole weight of the fixture is thrown down upon the bottom 
of the cylinder, so that the action of the cutter up against the 
cylinder causes an almost equal and opposing force at that 
point. 


Detroit, Mich. WALTER FEF. WAGNER 


WIDE VS. NARROW GUIDES 


The writer has been greatly interested in the discussion of 
wide versus narrow guides and believes that the ground has 
not yet been quite covered. Personally, he cannot agree with 
the conclusions of either Mr. Burley or Mr. Millar, and must 
endorse the view expressed in the editorial note on the gsub- 
ject accompanying Mr. Burley’s article in the April number. 
Of course one must concur with some of Mr. Millar’s remarks, 
as for example, his conclusions Nos. 3 and 4, but the conclu- 
sions Nos, 1 and 2 the writer does not think are yet proved, 
still holding the idea that the advantages to be gained 
by a narrow guide are a direct function of the relation of the 
slide’s width to its length. His reasons for so thinking are 
substantially “those advanced in the editorial note just re- 
ferred to. 

Perhaps the accompanying illustrations will make the idea 
plainer and introduce one element not yet touched upon, and 
upon which perhaps the whole matter hinges. When a slide 
advances between parallel guides, cross-wind may be caused 
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by an obstruction to one edge of the slide or by the eccentric 
application of the propelling force. The simplest case of an 
obstruction would be some grit at one edge of the slide as 
at A, Figs. 1 and 2. That edge is retarded and the diagon- 
ally opposite corner at once rises the clearance distance and 
strikes the guide. In other words, the slide in Fig. 1 when 
retarded at A tends to rotate with point A as a center, and 
the edge C describes a circular path with a radius B, the ac- 
tion being limited by the amount of the clearance. 

Assume that the wide and narrow guides in Figs. 1 and 2 
have the same clearance; when the point OC of the wide guide 
approaches the upper guide it will do so along a certain arc, 
as illustrated in Fig. 1. By drawing a tangent to this arc at 
its point of intersection with the line of the upper guide, we 
form the angle a (see Fig. 1) or B (see Fig. 2) which angle 
may be called the “angle of approach.” This angle deter- 
mines the binding effect. If the angle is small, as seen in the 
wide guide, the friction becomes great, but if the angle is large, 
as in the narrow guide, the binding effect is minimized. It is 
really a toggle action in an unusual form. In Fig. 3 is shown 
a bar or gage between two walls. The binding effect is great- 
est when the bar can be placed in a nearly vertical position 
between the guides, as in the upper part of Fig. 3, while the 
binding effect is practically nil when the bar is at an in- 
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Figs. 1 to 3. Diagrammatical Views illustrating the Action of Slides 
having Wide and Narrow Guides 


clination as shown in the lower part of Fig. 3. The writer 
believes that every mechanic who has noted the ease with 
which a plug gage, say 44 inch in diameter, 1 inch long, can 
be inserted in a hole and pushed along it, and who has also 
noted the extreme difficulty experienced when the gage hap- 
pens to be of the same length, but say about 6 inches in diam- 
eter, will agree that the theory just presented is borne out by 
practice. S. M. Ransomu 
Cleveland, Ohio. 


CUTTING OIL-GROOVES IN BUSHINGS 


In the article entitled “Cutting Oil-grooves in Bushings,” 
published in the May, 1912, number of MacuHinery, an appli- 
ance similar to one which the writer saw a few years ago, but 
which proved to be a failure, is illustrated and described. The 
construction of the appliance seen by the writer is indicated 
in Fig. 1. This device was arranged to be used on a turret 
lathe, the cutter and holder being pressed in by a plain bar 
fixed in one of the turret holes. Instead of operating as in- 
tended, however, the shank assumed the position shown in 
Fig. 2 immediately after the guiding part of the cutter holder 
had passed out of the bushing. The cutter, instead of slipping 
out of the work, would proceed to cut a groove, the bottom of 
which would be at an angle as indicated by the dotted line A. 

Now, even if the end of the shank had been flat instead of 
rounded, the cutter would not have left the work, but would 
have proceeded to cut the groove clear through. An examina- 
tion of Fig. 1 will show that the cutting face of the cutter can- 
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not possibly come out of the groove, as it is in effect undercut 
in relation to the path of its travel when retreating from the 
groove, as indicated by the circular are shown. In order to try 
to improve matters, a ball and socket joint and an adjustable 
wedge, as shown in Fig. 3, were fitted, with the idea of com- 
pelling the cutter to leave the groove. This arrangement was 


fairly successful, but owing to the fact that the tool was so 
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Action of Device for Cutting Oil-grooves in Bushings 


short, considerable force was needed, tending to damage the 
mouth of the hole. 

Another point that might be mentioned is that the tool as 
shown in Fig. 1 began to tilt long before the guiding portion 
left the hole, and the back end of the hole was, therefore, some- 
what mutilated. 

The writer would like to know if your former contributor 
had to use any special appliances in order to insure success 
in his arrangement. The device shown in the accompanying 
illustration was abandoned and substituted by a simple siot- 
ting operation in an ordinary slotting machine. SLOTTER 


SPHERICAL TURNING DEVICE 


The lathe attachment shown in the accompanying illustra- 
tions, Figs. 1 and 2, and described in the following, has given 
good results for a long time. It was designed for the require- 


Fig. 1. 


Spherical Turning Device for Accurate Turning 


ments met with in turning balls or other spherical parts 
which must have accurate dimensions, an operation which is 
rather difficult to carry out by hand. The appliances on the 
market for the purpose failed to give accurate results. The 
device shown is strong and capable of producing a practically 


880 


exact sphere. It is applied to an 18-inch Hendey-Norton lathe. 

In Fig. 2, B is a cast-iron plate which is fixed directly on 
the dovetail slide of the lathe carriage by means of taper 
gibs ©. The dovetailed groove of the plate B has parallel 
sides, and the two taper gibs, which have the same amount of 
taper, are introduced one from the front and the other from 
the back, so as to compensate for the taper. By being at- 
tached in this way, plate B rests rigidly on the carriage and 
can be fitted and taken out very easily, or adjusted to any 
position of the dovetailed guide. On plate B is fitted and ro- 
tates the turntable D provided with a dovetailed groove for 
the toolpost P. The turntable rotates on pivot H, which is 
fixed to plate B by four screws. The turntable is also guided 
by a circular gib F. 

A circular rack G is fixed with screws in a groove provided 
for it; this groove is protected from chips as indicated. Rack 
G meshes with gear H which is fastened by a key to a worm- 
wheel which, in turn, is carried by shaft 7. Plate B is also 
provided with two brackets carrying the screw L of the car- 
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Fig. 2. Design of Spherical Turning Device 


riage. This screw meshes with the worm-wheel to which the 
bevel pinion H is fastened. The circular movement of turn- 
table D is thus obtained from the carriage screw JL, and, as 
this screw, through the design of the lathe, is provided with 
several speeds, a suitable feed can also be chosen for the 
spherical attachment. Stops M and N are provided in order 
to prevent the turntable D from swiveling too far. Felt pack- 
ing is used to keep the working surfaces clean and free from 
dirt and chips. The pivot # has a hole in the center. which 
is carefully ground to fit pin O. This pin is used for rapidly 
locating the carriage with relation to the center of the ball 
to be turned. It can be withdrawn during the operation. If 
particularly accurate results are required, the rotating axis of 
the fixture must intersect the axis of the lathe spindle. The 
fixture is then first located by means of pin O and may be ad- 
justed by subsequent trials until a perfect sphere is formed. 
The form and position of the tool have no bearing on the 
accuracy of the work. 
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By moving the axis of the fixture in or out from the axis 
of the lathe spindle, circular surfaces such as rims of hand- 
wheels, faces of worm-wheel blanks, and similar work, can be 
turned. Work turned by this fixture can be finished in the 
same time as would be required for plain turning, and the 
design of several pieces has been modified so as to be turned 
by this fixture in order to obtain a more finished appearance. 

Turin, Italy. C. BoELLA 


OBSERVATIONS ON GEARING 


In the April number of Macurnery Mr. F. D. Buffum alludes 
to the necessity of proportioning gear teeth not merely to 
resist the load stresses which tend to cause breakage, but also 
to provide against excessive wear under continuous loads. He 
also asks for information relative to steel gears which are 
continuously transmitting the loads allowed by the Lewis 
formula. 

During the writer’s experience in designing gear mechan- 

isms as embodied in geared heads and feed 

motions, there has not been a single case 
where steei gears running together have 
proved successful at tooth velocities exceed- 
ing about +00 feet per minute. A few have 
given trouble at even a lower speed, although 
in these cases the holes ‘were hardened, 
ground and lapped to prevent the wear of 
the shafts upon which they rotated, and the 
gears were running in oil. In many cases 

_ the material had been changed on account 
of unsuccessful results. 

It may be of interest to relate how one 
failure was dealt with. The mechanism 
consisted of a cone of gears driven from a 
long pinion through an intermediate gear— 
the usual tumbler gear arrangement. The 
long pinion was of 0.50 carbon steel; the in- 
termediate and cone gears of 0.30 carbon 
steel, and soft. The whole gear mechanism 
was splash lubricated and the workmanship 
was good. Trouble first arose from the rapid 
wear of the tumbler gear, the only gear in 
continuous service. This was replaced by a 
casehardened gear which quickly ‘chewed 
up” the long pinion which was integral with 
the shaft and, therefore, could not be easily 
hardened. The material of the tumbler gear 
was then changed to phosphor-bronze, but 
the steel gears now wore out the phosphor- 
bronze gear. The final solution lay in. mak- 
ing the tumbler gear of malleable cast iron, 
the idea being to provide a material some- 
what more durable than phosphor-bronze but 
not as hard as the casehardened gear. The 
greasy nature of malleable cast iron prob- 
ably also influenced the result. 

In ordinary cases—cast iron to cast 
iron, or dissimilar metals, splash lubricat- 
ed—the theoretical width of the face of 

gears as required by the Lewis formula has sometimes been 
cut down as much as 30 per cent. In these cases the tooth 
stresses have been calculated from the power delivery capacity 
of the belt under high tension (80 pounds per inch of width) 
and not from the amount of power actually delivered, which 
would probably not exceed more than one-half of the belt 
capacity. In cases of a “jam,” the stresses are not always as 
great as might be imagined, for the reason. that the shafts 
yield torsionally to a considerable extent, and thus relieve the 
stresses which would otherwise be borne by the teeth. 

As regards shaft center distances, the writer does not agree 
with the statement that a small increase over the theoretical 
distance is of any great importance. In certain experiments 
made by the writer in which two gears of different diameters 
were mounted in such a way that the center distance could be 
varied to test the comparative noise developed at different 
center distances, it was found that in the case of eight-pitch 
gears, a closing up of the center distance of about 0.005 inch 
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made no appreciable difference; .beyond this point, owing to 
the jamming of the teeth, the noise increased considerably. 
Increases in the center distances above nominal up to about 
0.125 inch also made no appreciable difference, but after this 
point the noise gradually increased up to tbe point of sepa- 
ration of the teeth. It is presumed that noise is a good index 
of the amount of wear. Backlash is of little importance if the 
load is continuous and not reversible. 

As regards the comparative values of spur, bevel and worm- 
gearing, the writer would put spur gearing in the first place, 
unless the worm-gearing be so designed that the pressure 
angle is of maximum efficiency and the material the most 
suitable for the purpose. Hither spur or worm-gear drives, 
however, are preferable to bevel gears. Difficulties in cutting 
accurate bevel gears, the unbalanced area of the tooth surface, 
the difficulties in setting to the correct pitch cones, all tend to 
prevent their successful application. 


Didsbury, Manchester, England. Francis W. SHAW 


A LATHE STEADYREST OF UNCOMMON 
DESIGN 


In the April number of Macuinery, Mr. H. Terhune de- 
scribes a steadyrest which the writer thinks impracticable. 
The writer does not understand the method of obtaining the 
chamber or body size hole 
in the jaw, or the method of 
assembling the screw with 
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any discussion of the rela- 
tive merits of the designs 
presented, it is safe to say 
that lathe manufacturers 
could undoubtedly afford to 
give more consideration to 
the design of steadyrests, 
even if the cost should be increased thereby. The steadyrest 
constitutes an important part of the lathe equipment, and if 
its efficiency can be increased, the comparatively slight in- 
crease in cost should not be begrudged.—Epr1rTor. ] 
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Improved Design of Lathe Steadyrest 


TO FACILITATE THE GRINDING OF 
FORMING TOOLS 


Figs. 1, 2 and 3 illustrate the methods which are most com- 
monly used for making circular form tools. The saw cuts 
in the form tool, Fig. 1, are intended to relieve the strains 
due to hardening. Before this cutter can be used, however, 
the portion indicated by the dotted lines must be ground off. 
The method described by the writer in the following is in- 
tended to facilitate this operation. 

The formed surface of a circular tool must be polished to 
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Figs. 1 to 4. Various Methods of Making Forming Tools 


remove the scale if good results are desired. For this reason 


most form tools are made as shown in Fig. 1, and after the 
cutter is hardened and polished, a cut, as shown in Fig. 2, 
is ground into the cutter, after which the cutter is ground 
as indicated by the dotted line to the appearance shown in 
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xy the top of the rest. The de- 
\X sign is also rather expensive. 
The accompanying engrav- 
\n2a ing shows a design which 
\72 would entail the least ex- 
N Ai SS pense, although even this 
\7 = construction should be used 
: V = sparingly, as it will be found 
WV = quite expensive. 
V, a Dexter, Me. E. W. Tate 
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Fig. 3. A wide tool made in this manner will require several 
hours for grinding in order to remove the metal without 
drawing the temper of the tool. On the other hand, if the 
tool was originally milled before hardening, as shown in 
Fig. 3, it would be almost impossible to polish the tool after 
-hardening. 

The simplest and most effective means for overcoming this 
difficulty is indicated in Fig. 4; this will save considerable ex- 
pense in the making of circular form tools. The cutter is made 
with an extra slot, as shown, and after the tool is hardened 
and polished, the piece B is easily broken out, without injury 
to the cutter, by driving in a wedge as at A. The cutter may 
be held in a bench vise and only a slight tap of the hammer 
is necessary, after which the cut can be quickly finished off 
with an emery wheel. S. Nevin Bacon 


GRADUATING DRILL PRESS SLEEVES 
WITH A STAMP 


The accompanying illustration shows a device which was 
used satisfactorily for graduating a drill press sleeve with 
a stamp. The device consists mainly of a casting A which is 
machined out to fit the drill press sleeve. The sleeve has a 
spline in which the block B is held by the screw C for retain- 
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A Device for Graduating Drill Press Sleeves with a Stamp 
ing the sleeve in the correct position. The stamp D, also shown 
enlarged at F, is made to graduate 1 inch, the graduations 
being 1/16 of an inch apart. The stamp D is held in a slot in 
the fixture by means of a cap G and screws as shown. 

In operation, the drill press sleeve is placed in the fixture 
and the end of it brought up against the stop H. The stamp 
is then given a blow with a hammer, after which the spring 
plunger J is pulled out allowing the rod J carrying the stop 
H to be shifted to the next hole. The spring plunger is now 
inserted, the stamp struck and the preceding operations con- 
tinued until the sleeve is graduated to the desired distance. 

ety 13k 


UNIVERSAL KNURLING AND TURNING 
TOOL HOLDER 


The accompanying illustration shows a handy and useful 
knurling and turning tool holder, designed by a fellow work- 
man for toolmakers’ or mechanics’ use and especially for 
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A Universal Knurling and Turning Tool Holder 


those employed in experimental work. This device consists 
essentially of a holder A in-which the turning tool B or 
knurling tool C can be held with the clamping screw D and 
clamping nut H#H. The turning tool is made from drill rod 
or from high-speed steel if preferred, and is cut off and 
ground to the required shape. It will be noticed that the 
hole in the front end of the holder is inclined at an angle 
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with the base of the holder, the purpose of which is to obtain 
a positive rake on the turning tool for steel, ete. A holder 
containing a single roll knurl can be made and inclined 
in either direction ‘at any angle with the axis of the work; 
for this purpose the front end of the holder is graduated in 
degrees, as shown in the illustration. The knurl-holder shown 
is supplied with two knurling rolls. OHS. 


A CHERRYING FIXTURE FOR A DROP- 
FORGE DIE : 


The accompanying illustration shows a fixture which was 
designed for cherrying a hole in a drop-forge die. The hole 
to be produced is full at both ends, as indicated in the 


illustration, so that an ordinary milling cutter could not 
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A Cherrying Fixture for a Drop forge Die 


be used for producing it. The hole to be cherried is first 
chipped out as near as possible to the required shape, care 
being taken to leave an equal amount of metal on both sides 
of the hole to prevent the cherry from “crawling.” 

The drop-forge die is placed on the bed A of the fixture, 
which is provided with two studs B and C, and a strap D 
is used for applying pressure to the cherry H. The stud B 
has an eye-bolt on its upper end, and the strap 
D is turned down to fit it. The bolt OC is 
threaded to fit a wing-nut F which is used in 
connection with the strap for applying pres- 
sure to the cutter, the cherry being worked 
back and forth by means of the handle G. The 
cherry or cutter EZ is provided with teeth cut 
both right- and left-hand, starting from the 
central tooth. The handle G@ is driven into a 
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Indeed the latter person was also duly impressed with what 
he was shown. 

One day as the manager took a little group of visitors— 
prospective customers—through the plant, the climax was 
reached when he picked up some hardened and ground steel 
rings. He piled five or six on each other, in an absent- 
minded way, and was probably as much surprised as his visit- 
ors when he found that the surfaces were so perfect that he 
could lift the whole pile by the top ring. He instantly real- 
ized that this “beat the Swedish gages all hollow,’ and so he 
took full advantage of the situation, and puffed to a great 
extent. 

A few days later he started to show ancther visitor this 
fine work, talking loudly and impressively about it, but, lo! 
there was “nothing doing,’ for just the top ring remained in 
the manager’s hand as he lifted it up, while the others were 
left “peacefully at rest’ upon the bench. Evidently these 
rings were not as well ground as the previous lot, and he 
asked the grinder hand why they were not as carefully 
ground as the lot that were lying on the bench a couple of 
days ago. The grin@er hard claimed that he had ground 
but one lot of rings, and that, undoubtedly, the rings now 
lying on the bench were the same as the ones that had been 
there a few days ago. There was an old hand around the 
shop, however, who had seen the manager grow up in it, and 
had never been able to get over calling him “Jimmy,” and he 
offered the explanation: ‘“‘Well, I nearly died laughing to see 
you showing up the fine work of the grinder to that crowd. 
It did look good, sure, but it was not the grinder but the 
magnetic chuck that should have had the praise for the job.” 

Were i Be 


TOOLS FOR RAISING LUGS ON SHELLS 


The accompanying engraving shows a method for shaping 
half-spherical lugs on brass shells. The lugs were to be in 
an exact position in order to engage with grooves in a mating 
part. The method proved very successful and may be of 
interest to others. 

A ring A is turned, hardened, and ground, and driven into 


hole drilled in the cherry. C. H. WILcox 
Springfield Mass. 


BEATING THE SWEDISH GAGES 


In relating the following incident, I ask the 
readers’ indulgence for not giving names, as I 
fear that my reception at the works where 
the thing happened might not be as pleasing 
the next time I call, should I disclose too 
many of the true facts in the case. 

Not long ago, a well-known company ‘pro- 
ducing a very fine quality of machine work, 
got the improvement “bug” in its head and 
threw out scme fair machinery in order to 
put in the very latest types. The result of 
this improvement proved quite satisfactory, 
and the quality of the product improved 
correspondingly. In showing the customers 
through the remodeled plant, much stress was placed upon 
the high-class workmanship obtained by the use of the new 
machines. All visitors were duly impressed with the fact that 
the shafts were right up to their correct diameters, that the 
holes were just right for running fits, that plane surfaces 
were spotted all over with contact spots, and that every piece 
interchanged with every other. The general manager was 
usually doing the showing around, and he did not look sorry 
to see the president loom up in the distance and join the group. 
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Method of Producing Half-spherical Lugs on Small Brass Shells 


{1 


a cast-iron bolster. The upper inside corner of the ring is 
well rounded. In the center of the device is provided a 
holder for the brass shells, this holder being shown in detail 
at H. Four square holes.are provided in the upper part of 
the holder for the punches with half-spherical ends which 
form the lugs. The punches are a good sliding fit in these 
holes, and are tapered at the back end and expanded by 
means of plunger D, which is the shape of a truncated pyra- 
mid on the end. This piece is hardened and driven lightly 
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into the bolster, and adjusted by means of a screw from the 
bottom. The four jaws # are attached to the central holder 
and secured by a plain pin. They are hardened and polished 
on the outside. The central holder is a sliding fit in the 
bolster and is raised by means of three springs beneath it 
(not shown), the limit of the movement being governed by 
the screws F. The two positions of the jaws and punches 
shown indicate clearly the operation of the device. When the 
jaws are in the outward position, after the lugs have been 
formed, the shell may be removed. The removal of the shell 
pushes the small punches in flush with the holder, which is 
then ready for the next shell. Any plain, flat punch may be 
used in the press. J. GALLIMORE 
Meriden, Conn. 


STANDARDIZATION OF GRINDER 
SPINDLES 


The other day the writer overheard a manufacturer saying: 
“If the grinder spindles only were alike, how much it would 
save.” Quite a number of different makes of machines for 
rough and finish grinding were used in this shop. If both 
roughing and finishing grinding is to be done on the same 
machine, it is necessary to carry a full set of wheels for each 
machine. On account of the different sizes of the spindles, 
this requires quite a large investment in emery wheels and 
considerable storage room for the wheels as well. Standardiza- 
tion with respect to the grinder spindles, especially in the 
larger types of machines, would be of considerable value. The 
change may involve some trouble to the machine manufac- 
turers, but, when the necessity is realized—in other words, 
when the buyers “holler” loud enough—this change will, un- 
doubtedly, come about. J. M. HENRY 

New Britain, Conn. 


A GRINDING ATTACHMENT 


The grinding attachment shown in the accompanying illus- 
tration is intended for correcting errors in forming cutters 
caused by the hardening process. It is often said that when 
forming cutters are ground, they must not be indexed from 
the back of the tooth, because this does not give equal spacing. 
Now, we do not really care for equal spacing; what we want is 
to have all the teeth of the same length. In hardening, the 
cutter loses its shape, and the teeth become of different lengths, 


Attachment for Grinding Form Milling Cutters 


but the error can usually be easily corrected. On gear-cutting 
machines one tooth of the cutter often does all the work. The 
arbor is frequently blamed for this, but in most cases it would 
be found that one or more teeth are too long. These long 
teeth should be ground on the face until the teeth are all of 
equal length, as tested by an indicator, with the cutter on a 
mandrel between centers. 
uneven spacing, but it will produce a cutter where all the 
teeth will cut, and the cutter will remain in this condition, 
practically, until worn out. 

The device shown in the illustration can be used on almost 
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any cutter grinder. It takes but a short time to set up and 
gives satisfaction. The construction of the device, which 
might be varied to suit individual conditions, is apparent 
from the illustration. It consists principally of a base A to 
which is fitted an upright stud B, turned down at its upper 
end C to take the cutter. On the stud is also mounted a collar 
having an arm PD. To this arm is clamped a bracket £ into 
which is inserted the spring #/ which acts as a stop against 
the back of the tooth. The arm G is fastened by a set-screw to 
upright stud B, and, by means of adjusting screw H, the arm D 
with spring # can be slightly adjusted, relative to the fixed 
parts of the device, so that the cutter tooth can be gradually 
fed in towards the grinding wheel. A gage K is clamped to 
the device in such a manner that it will just touch the top of the 
tooth when this is of correct length, and by means of this 
the length of the teeth can be accurately measured. The whole 
device is simple, but it is possible, by means of it, to grind 
each tooth independently of the rest, gaging each in turn to 
make sure that they are all of correct length. 
Nashua, N. H. CHARLES HE. JACOBS 


SIMULTANEOUSLY GRINDING INTERIORS 
AND EXTERIORS OF RINGS 


In building the Dayton swaging machine, the Excelsior 
Needle Co., Torrington, Conn., grinds all hardened parts that 
are to serve as bearing surfaces in connection with the opera- 
tion of the machine. The machine shown in the accompanying 


Method of Grinding Interior and Exterior of Swaging Machine 
Rings Simultaneously 


engraving was improvised to grind the interior and exterior 
of the steel ring that is forced into the head of the swaging 


machine. It is essential that the interior and exterior of the 
ring be true with each other; therefore, both of these surfaces 
are ground at one setting of the work. The ring, shown at A, 
is soldered to the special faceplate B. The wheel for grinding 
the interior of the ring is mounted on spindle C, while the 
wheel for the external grinding is mounted on spindle D. These 
spindles are mounted upon carriages on the same cross-slide 
and are driven in the usual manner. Provision is made for 
cooling the work at each of the cutting points. The method 
has proved very satisfactory. Cali Ls 


TAPS AND THEIR WORK 


Though many of the questions in connection with taps 
and their work have been decided, and admit of no discussion, 
some points still remain on which a diversity of opinion ex- 
ists. These should be rapidly reduced in number when in- 
vestigators are not only willing to build testing machinery 
and carry on expensive tests, but freely give the world the 
benefit of the results of these investigations. The article on 
“Taps and Tapping” which appeared in the April, 1912, number 
of MacuiNnery reflects credit on the investigators, but the 
writer would like some further information. 

If but fourteen taps were used in obtaining the data pre- 
sented in Table I, it is not at all surprising that the amount 
of power consumed increased rapidly after tapping the two 
crucible tool-steel nuts. It will be seen that the second nut 
of this metal required more power than the first in more than 
half of the fourteen cases. In other words, the taps dulled 
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rapidly. The same holds true in the case of the phosphor- 
bronze nuts. Hence, it seems that the comparison between the 
power consumed in tapping hexagon drawn brass and that 
consumed in tapping phosphor-bronze is scarcely a fair one, as 
the tap gradually becomes dull. While it may be said that 
tapping ten nuts need not make much difference with a tap, 
the figures given show an average increase of power con- 
sumed by the second nut tapped in each kind of metal. 

It is interesting to note the reduced amount of power con- 
sumed by tap No. 10 in tapping its second nut in both the 
third and fourth metals tapped, and the increase of 65 per 
cent in the case of the second phosphor-bronze nut. The 
hexagon screw stock seems to require less power for tapping 
in the case of the second nut, but for steel the average is 
slightly greater for the second nut. From these irregular 
results it would seem that such experiments should include 
scores of taps and hundreds of nuts, in order to reduce the 
effect of such amounts of power as are consumed by taps Nos. 
8 and 10. 

The fact that decreasing the diameter of the hole to be 
tapped by a 14-inch tap from 0.425 to 0.400 inch increases the 
amount of power consumed about 100 per cent, is not surpris- 
ing, as the amount of metal removed is, thereby, also increased 
nearly 100 per cent, and the chance of clogging the flutes is 
very much greater, as we have less room in which to take care 
of nearly double the amount of chips. 

Could not someone who has the facilities for carrying on 
tests of this kind also let us know the amount of power con- 
sumed in removing the metal from a thread groove under 
conditions as similar as possikle to tapping, but with the wedge 
and chip-choking elements eliminated? Comparison between 
the amount of power consumed in tapping and in cutting 
threads externally would also be interesting. -Has not the 
large amount of tool surface in contact with the work and the 
ever-present tendency to wedge a great deal to do with the 
amount of power consumed by the taps? 

As a cutting tool a non-relieved tap is not an inviting propo- 
sition, but when a tap must be reversed a relieved land is 
supposed to gather small chips and thus dull and even break 
the teeth. Most tap makers avoid the tendency to wedge by 
making their taps slightly “reverse” taper. A reverse taper 
tap cannot do perfect work, but the very slight inaccuracy of 
thread angle caused by the reverse taper used is in most cases 
negligible. Reverse taper taps, however, consume much less 
power than parallel taps. 

Hamilton, Ohio. W. S. Rowe 

[With regard to the methods of making the tests recorded 
in Table I, in the article on “Taps and Tapping’” in the April 
number, we are informed by the test department of the Wells 
Bros. Co., Greenfield, Mass., that the figures in the chart “rep- 
resent the average variation of a number of tests of each ma- 
terial. In making these tests different sequences were used 
(with regard to the different materials tapped), so that the 
tests would be absolutely fair to each material.”—Eprror.] 


OVERHANG IN MACHINE DESIGN 


In the March number of Macurnery, “Onlooker’ quotes, 
“Overhanging is a vital error in design,” and adds, ‘“Mechan- 
ical designers are beginning to recognize this fact to a 
marked degree.” Assuming that by “overhang” is meant the 
condition of a part similar to a cantilever and that a “vital 
error” means an absolute mistake, the writer takes exception 
to these statements, and will attempt to show that the former 
is not a practical proposition so far as design of machinery 
is concerned. 

It is obvious that there are many types of machines impos- 
sible to design so that they will fulfill the object for which 
they are intended, without overhang. A radial drill, for ex- 
ample, of the general kind, must necessarily have an arm that 
can be quickly and easily swung from one position to another, 
If an outer stay is provided, the machine becomes restricted 
in its capacity. Such stays are often supplied as temporary 
attachments, but it is often impossible to apply them when the 
heaviest duty is required from the machine. Hence, the arm 
is made strong enough to safely withstand the strain imposed 
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upon it by the work performed without the use of the stay. 

Some English makers have eliminated the overhang of the 
drill spindle from the arm by designing what is called a “‘cen- 
tral thrust” arm. Thus the torsion is eliminated, but the de- 
flection of the arm upward, with relation to the column, is 
not affected thereby. The deflection due to three inches of 
overhang is eliminated, but that due to, say, forty-two inches 
remains unaltered. In a well designed machine without the 
central thrust arm, the torsional deflection is not appreciable, 
even under maximum duty, so that this attempt to avoid over- 
hang is of little practical value, as it is often obtained at a 
sacrifice in handiness of operation. 

The shaper offers another example of a machine where over- 
hang is unavoidable. For a large class of work it is much 
more suitable than the planer, although in the latter the tool 
is carried on a beam supported at each end. (The uprights, 
by the way, which carry this beam, are ‘‘overhung” from the 
bed, so that even the planer does not answer the requirements 
for a good comparison.) It is not practicable to use some 
kind of a support for the outer end of the shaper ram, as the 
usefulness of the machine would then be greatly reduced. 
Some makers, however, place a support under the table so as 
to minimize the effect of the overhang. The advantage gained 
by so doing may be more apparent than real, for with a given 
pressure between the tool and the work, the sliding ram is 
deflected to a greater extent than when the table is not sup- 
ported; yet, this support may be useful when very heavy work 
is secured to the table. Notable cases of overhang are also 
met with in gear teeth, most cutting tools, lathe spindles, tail- 
stock spindles, etc. 

The objection to overhang is, of course, deflection under 
load, but this is not avoided if a beam supported at its ends 
is substituted for a cantilever. Under similar conditions of 
length and section it is reduced, but the difference is one of 
degree, not of kind. The writer does not, of course, advocate 
overhang when it can be advantageously avoided, but he 
realizes that conditions exist which call for a compromise, 
and he does not agree to the statement that “overhang is a 
vital error in design,’ and does not believe that it should be 
accepted without some qualification. JOSEPH JEWSBURY 

Birmingham, Hngland. ; 


[While somewhat erroneously expressed, it is, of course, 
clear that “Onlooker” did not intend to convey the idea that 
overhang was never permissible in machine design. Read in 
connection with the paragraph in which the expression oc- 
curred, it is reasonably clear that the idea in ‘Onlooker’s” 
mind was that overhang was a serious error in all cases 
where there was no need for it—where ample support under- 
neath or near the end of a cutting tool, for example, was pos- 
sible. Undoubtedly, “Onlooker’” did not intend to be taken 
quite so literally as our correspondent has understood him.— 
EDITOR. | 


HEATING HIGH-SPEED STEEL IN A BLACK- 
SMITH’S FORGE FOR HARDENING 


Various receipts and methods have been given for harden- 
ing high-speed steel, but the factor which renders most of 
these methods unsuitable for the “backwoods” mechanic is 
that they require conveniences not often found in a small 
shop. The heating appliances usually consist of a pail of 
water and a blacksmith’s forge. With these facilities one is 
expected to perform any operation of heat treatment from 
the welding of a broken crankshaft to the hardening of a 
“circle tool.” 

Not long ago the writer was employed in a small shop as 
foreman, and having difficulty in getting the high-speed cut- 
ters through the hardening process satisfactorily, he inves- 
tigated the methods used. The trouble seemed to be that the 
cutters came out either without good “red hardness,” which 
constitutes the peculiar value of such steels, or else though 
hard, they would be blistered and the corners so rounded 


‘that they were spoiled. Occasionally the tools would be both 


soft and blistered. Inquiry revealed the fact that the soft 
but unspoiled cutters were heated in a gas muffle furnace 
which had been installed for hardening punches and dies, 
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while those rendered unfit for use by scaling were hardened 
in a blacksmith’s forge with soft coal and plenty of blast. 

As it was a rather hopeless task to change the gas outfit 
so that it would produce the required heat for high-speed 
steel, some experimenting was done with the forge fire, and 
it was finally discovered that if the work was covered with a 
thin coating of fire clay and salt, and further protected by 
a thin shield of sheet metal, it could be subjected to a coal 
fire. After being brought to the required heat, the tool was 
cooled in a tank of kerosene without removing the shield. 

The accompanying illustration gives the dimensions of a 
piece that was hardened in this manner. The holes were 
drilled and then reamed with a %-inch reamer, and all of 
the sharp corners were milled. Some idea of the lack of 
scaling or warping may be obtained from the statement that 
after the dirt was cleaned out of the holes, the shank of the 
same reamer could be put through. The burrs caused by 
milling and reaming were still as sharp-and pronounced as 
before heating. The wall between two of the %-inch holes 
was only 1/64 inch thick, and the wall between the milled 
corner and one of the holes was 38-64 inch thick. No cracks 
developed, nor was there any noticeable warping at these 
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A Piece of Work heated for Hardening in an Ordinary Blacksmith’s 
Forge, without Scaling or Warping 


points. The condition of the sharp edges would warrant the 
belief, that, if it had been a cutting tool it would have been 
in a fit condition to use without sharpening. 

As to the degree of hardness obtained, the writer kept the 
piece in the condition in which it came from the hardening 
bath—without tempering—and afterward had the opportunity 
to test it with the scleroscope; with this instrument a read- 
ing of 105 was obtained. This reading compares very favor- 
ably with that obtained with the best grade of carbon steel 
hardened in a satisfactory manner. The piece illustrated is 
made from Bohler’s rapid Styrian steel (high-speed). Judg; 
ing from various other experiments which were tried, the 
writer has come to the conclusion that the prime neces- 
sity in hardening high-speed steel is to have plenty of heat, 
and to provide shields for the work to prevent the scaling 
which is due to exposure to the atmosphere when the tool is 
at the temperature for hardening. It does not especially 
matter when using the shield, whether the work is heated 
in a muffle, a barium chloride bath, or some home-made affair 
like that previously mentioned. With proper care excellent 
results may be obtained, even with that old standby, the black- 
smith’s forge. F. A, PARSONS 

Milwaukee, Wis. 


BURNISHED THREADING DIES 


Threading dies of the button or spring types will last much 
longer and produce superior threads if the threads in the dies 
are burnished after cutting, and also after hardening, than if 
left unburnished as they ordinarily are. The burnishing is 
accomplished with a threaded master plug, which is hardened 
and lapped, but not fluted. This threaded plug is run through 
the die, which is left from 0.001 to 0.0015 inch small when the 
thread is cut. Lard oil is used as the lubricant. After the die 
has been hardened and tempered, the threaded plug is run 
through again. 

Another advantage gained by putting the plug through the 
die after hardening, is that the lead of the threads, which is 
distorted in the hardening process, is corrected. A die made 
in this manner will cut clean and smooth, and will stand up 
much better than a die that has not been burnished because 
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the material about the threads is compressed by the burnishing 
plug and all the burrs are removed. DeTaHs 


DEVICE FOR MAKING STAPLES 


The accompanying engraving shows a simple device for 
making staples of the type shown to the right. The method is 
as follows: Cut off the wire to the proper length and point 
it as indicated at B. The device for bending consists of two 
pieces of steel rod, slightly less in diameter than the width A 
from center to center of the staple legs. Drill a hole in the 
end of each of these two pieces. The hole should be slightly 


larger than the diameter of the wire, and the depth of the 
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Machinery 
Method of Making Wire Staples 


hole should be about one-half the length of the wire less one- 
quarter of the distance A. The holes should be slightly cham- 
fered, or bell-mouthed, and the corners should be slightly 
beveled, as shown. When the wire is placed in these handles, 
they are forced together to a parallel position. The beveled 
corners come together and act as a fulcrum and a smooth, 
even bend results. CoM: S:. 


IMPROVED FORM OF PULL-BUSH FOR 
BROACHES 


The broach used with the ‘‘La Pointe’ broaching machine 
is usually secured to the pull-bush by means of a cotter pass- 
ing through the bush and broach. This connection frequently 
fails, the pull-bush giving way as shown in Fig. 3; or worse 
still, the end of the broach gives way. The trouble can be 
overcome by using a pull-bush of the type shown in Figs. 1 
and 2, 

The end of the broach is reduced in diameter as shown at 
A, leaving a shoulder; half-bushes are turned to suit the bore 
of the pull-bush C, and bored as shown at B to freely fit the 
end of the broach. The pull-bush has a slotted hole, wide 
enough for the insertion of these split bushes. 
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Improved Design of Pull-bush for Broaches 


In use, the broach end is inserted through the hole in the 
pull-bush, the half bushes are placed on the neck, and are then 
drawn back into the hole as shown in Fig. 1. By making 
the bore large enough when designing a pull-bush of this 
description, it is quite a simple matter to arrange for one 
bush to cover a large range of broaches, and in each case 
retain the greatest possible strength in the broach. Split 
bushes are made to suit each size of broach. This cannot be 
done when using a cotter, and therefore the connection is 
cheaper to make. The half-bushes are easily made as com- 
pared with the cutting of the slots for the cotters, and it is 
advisable to make them so that if anything gives way, it 
shall be these parts. A little care in determining the width 
of the shoulders in these split bushes will allow for this tak- 
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ing place before either the main pull-bush or the broach end 
can give way. G. R. 


SOLVING OBLIQUE-ANGLED TRIANGLES 


The writer wishes to add a few words in reply to the inquiry 
of O. E. H. in the How and Why columns of the February 
number of MAcHINERY. When two sides (a and 6b) and the 
included angle (C) are given, the third side (c) can be found 
directly from the formula: 


c= VY @ + b?—2ab cos CO 
This formula is not very convenient to use except when 
a and b are numbers easily squared; however, this is gener- 
ally not the case. By using the formulas: 


2cos4C 


sin 2 = Vab 


a+b 

and 
(a + b) cosa 
the computation will be much facilitated, especially when 
using logarithms. By using functions of the half angle we also 
obtain greater accuracy and avoid the difficulties met with 
when using negative values. WM. W. JOHNSON 

Cleveland, O. 
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ATTACHMENT USED FOR GANG PUNCHING 


When it is desired to use a gang punch on the ordinary 
punching and shearing machine and the positions of the holes 
are such that some of them are a considerable distance outside 
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No attempt has been made to show the means of securing the 
punches and dies in their respective blocks, or the provisions 
made for getting rid of the punchings. This latter may be 
accomplished, for the central dies, by drilling holes at an angle 
from the bottom of the die to enter the opening usually pro- 
vided in the center of the bed plate, and for the others by holes 
so drilled that the punchings are discharged at the front, back 
or on the sides of the bed plate. 

This device has been used for punching plates about 3/16 
inch thick, of high-carbon steel, which is difficult to punch. If 
thicker plate is to be punched, the distance back to the 
hinge or fulcrum C must be proportionately increased in order 
to give as nearly a perpendicular motion to the punch as pos- 
sible. The parts are hinged together sufficiently rigid so that 
the punches strike the plates squarely over the holes in the 
dies. It would seem, at first sight, as if there would be enough 
of a bending action on the punches to easily break them off, 
but this is not the case, providing, of course, that the fulcrum 
C is placed at a suitable distance away from the center of the 
crosshead. Wo bs 


SAVING A SHAFT BY KNURLING 


Referring to the article, “Saving a Shaft by Knurling,” in 
the April number of MAcuHINgERY, the writer would like to say 
a few words. It would seem that a straight knurl would be 
best for this purpose—one that makes parallel, longitudinal 
grooves and ridges. It would seem that the spiral or cross-cut 
knurl would hardly be practicable to use. The best results are 
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Figs. 1 to 38. Attachment for Gang Punching 


of the lower face of the crosshead, it is not practicable to use 
ordinary punch and die blocks. Punching of this kind, how- 
ever, can be easily done by means of an attachment such as 
shown in Fig. 1, which represents a side view of an ordinary 
punching and shearing machine equipped with punch and die 
blocks for gang punching. The punch block A is attached to 
the crosshead by means of links as indicated, while the die 
block B is fastened to the bed plate by any ordinary means. 
The punch and die blocks are connected by a hinge at C; D is 
the stripper and # one of the two braces supporting the front 
of the stripper. 

In Fig. 2 is shown a front view of the punch block illustrat- 
ing the manner of connecting it with the crosshead. The wear- 
ing plate #, shown in this illustration, is attached to the cross- 
head and bears against the punch block. In Fig. 3 is shown a 
perspective view of the die block giving a clear idea of its 
construction, the stripper being removed in this illustration. 


obtained when the size is increased only enough to make it pos- 
siblé to obtain a press fit, but it should be remembered that 
the bearing surface is reduced and, therefore, when an allow- 
ance of only 0.0005 to 0.0015 inch is required for a tight fit 
with a smooth surface, the knurling must increase the diameter 
from 0.002 to 0.003 inch, in order to produce just as good a fit. 
The ridges tend to cut into the sleeve, and if the assembled 
details are taken apart, the fit is none too good the second or 
third time. 

Nevertheless, the method has its advantages. It is cheap, and 
the fitted part runs true, which it does not always do when 
some other methods for saving the work are resorted to. AI- 
though the writer has never seen the method tried for the 
purpose, he does not think that it would be suitable where an 
air- or liquid-tight joint is required, as the sleeve is generally 
considerably scored when the knurling is heavy. 

Hrie, Pa. A. N. HAMMOND 
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CASEHARDENING GEAR TEETH WITHOUT 
DISTORTION 


In the May number of MaAcuINery a brief item is published 
on the casehardening of gear teeth without distortion. The 
writer wishes to make some friendly criticisms on the methods 
there set forth. It is stated that the gears are copper-plated 
all over before taking a finishing cut on the teeth. The finish- 
ing cut removes the copper plate from the tooth faces and 
flanks, and when casehardened, these parts only become hard, 
the carbonizing effect of the pack being prevented on the other 
parts of the gear by the copper-plate. The practical result is 
casehardened teeth with so little distortion of the gear as a 
whole that it can be corrected to practically perfect accuracy 
by means well-known to gear makers. The well-known means 
alluded to are, presumably, ‘setting’ under the press, or 
similar means. This, in the writer’s opinion, is very bad prac- 
tice, as the means used to correct the gear sets up internal 
strains, which are retained in the gear. Should the gear at 
any time receive a sudden shock, it may upset the molecular 
structure of the steel, and so relieve the strains. One often 
wonders why gears when first placed in a car appear fairly 
quiet, and then, while on test, suddenly become noisy, and 
finally have to be replaced—a procedure which has often come 
to the writer’s notice. A great deal of noise and hammering 
can be traced to “setting” under the press. 
trouble already stated, it should be strongly advised to leave 
metal for supporting the gear while undergoing heat-treat- 
ment and to take a cut all over after carbonizing except on 
the tooth faces and flanks. Then only these latter parts will 
harden. 

Finally, after hardening, the gear should be located true 
with the teeth, ignoring all other.parts, and then the surplus 
metal left for supporting the gear should be removed, at the 
same time truing it up with the teeth. This, obviously, does 
away with the necessity of “setting” the gear under the press. 

The writer does not want anyone to think that he is in any 
way condemning copper-plating for preventing parts from case- 
hardening. He has seen this method in use for bicycle bottom 
bracket axles some ten years ago. The axles were copper-plated 
all over and then the plating was removed from the ball races 
only. It is also good practice to copper-plate the threads on 
the ends of hardened shafts and the like. 

Anyone who wishes for further information upon the matter 
should refer to the article, by the writer, in another part of 
this issue entitled ‘‘Processes in Production of Automobile 
Transmission Gears.” 


Birmingham, England W. BETTERTON 


USING STEEL STAMPING LETTERS 


The “Remarks by the Onlooker,’ in the February number 
of Macnuinery, relating to the way the average machinist 
uses steel stamping letters, prompts the writer to describe 
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Method of using Steel Stamps 


a method which he has used successfully. Others who have 
been told about it have found this method equally good, and 
it is, therefore, submitted with the hope that it will prove 
useful to someone. 

The accompanying engraving shows fully as well as a de- 
scription the principle of the method. The words are stamped 
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backwards, beginning with the last letter. 
it is possible to see exactly what one is about. The hand 
does not cover up the letters already stamped. A guide line 
should be scribed for the figures, so that they will line up 
properly. ; 

In addition, attention should be called to the fact that cast 
iron should not be stamped without first chipping off the 
hard skin. To do so will improve the appearance of the 
stamping and will considerably lengthen the life of the steel 
stamps. A nick should te filed across the upper side of the 
type so that one can see or feel instantly when the right 
side is up. In this way, stamping of the letters upside down 
is avoided. 

Christchurch, New Zealand. 


By doing so, 


Percy Framprron 


SEASONING CAST IRON FOR MACHINES 


Having noticed the request for suggestions from )eaders as 
to ways and means of cheaply accelerating the seasoning 
process, the writer offers the following: 

First, under the title “The Mobility of Molecules of Cast 
Tron,” (a contribution to a discussion of the physics of cast 
iron), a resumé of some protracted investigations of this sub- 
ject may be found in the transactions of the American Insti- 
tute of Mining Engineers, 1896 (Vol. xxvi, beginning page 
176). 

Second, it was shown therein that release of cooling strains 
in iron castings may be very greatly accelerated—without 
heat annealing—by subjecting such castings to repeated shocks: 
or vibrations while cold. In the case of ordinary test bars 
of one inch square section, broken transversely, with supports 
twelve inches apart, there was a gain in strength of bars 
subjected to shocks in a tumbling barrel for one hour of 
about twenty per cent, as compared with companion bars of 
the same size cast from the same ladle, not so treated. 
¢ Third, in a report of the committee of Science and Arts of 
the Franklin Institute on this discovery, entitled “The Mole- 
cular Changes in Cast Iron Caused by Vibration,” dated May 5, 
1897, and printed in the Journal of the Franklin Institute 
July, 1898, a maximum increase in load of 42 per cent and 
increase in deflection of 55 per cent is shown in a table 
giving tests of 166 bars, 26 by 2 by 1 inch tested flat, twenty- 
four inches between supports 83 of which were subjected to 
shocks as compared with untreated companion bars. 

Fourth, the release of cooling strains in castings by shocks 
without aid of heat having been fully established by these 
and numerous similar and independent tests, the American 
Society for Testing Materials inserted a clause in its revised 
specifications for iron castings to the effect that test bars 
must not be subjected to shocks or vibrations prior to testing. 

Fifth, the most effective and thorough method of removing 
internal stresses in iron castings “to prevent warping after 
finishing’ is the old one of annealing by heat to cherry-red 
before machining, but this is impracticable in many cases, 
and careful tests have shown that an analogous effect may 
be produced by subjecting the castings while cold to rapid 
vibrations or shocks, thus accelerating the removal of internal 
stresses by molecular movement. 

Sixth, finally it may be accepted as a fact that all iron 
castings improve with age, owing to the slow or gradual 


_ escape of cooling stresses due to rearrangement of molecules. 


Philadelphia, Pa. ALEX BE. OUTERBRIDGE, JR. 
Metallurgist with William Sellers & Co., Inc. 


A CUTTING LUBRICANT FOR COPPER 


Copper, as most mechanics know, is very difficult to work 
with the ordinary steel tools, but if the following method 
is used good results will be obtained. Grind the tool as for 
cutting steel, giving it as much top and side rake as possible. 
The most important point is to have the tool well oil-stoned, 
not along the cutting edge but on the top, as the cutting edge 
must be kept clear of chips at all times. For a lubricant, 
use sweet cow’s milk. This may seem strange, but it has 
proved to be about the only lubricant that will produce a sur- 
face on copper as smooth as glass. 


Milwaukee, Wis. Frep FRUHNER 
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DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
be published with the answer. 


STANDARD PITCH FOR PIPE 


W. K—wWhy was 11% pitch selected as the standard for 
pipe 1 to 2 inches in diameter? It is inconvenient to 
gear up for in the lathe, requiring a special change gear. 
Why would not 12-pitch have answered exactly as well? 


A.—Twelve pitch would have been exactly as good as 111% 
pitch and is sometimes used when gearing is not available for 
the standard. For the reason why 11% pitch was adopted, we 
refer you to the readers of MacwiNery. If anyone can offer a 
reasonable explanation, we shall be glad to hear from them. 


CAST-IRON PACKING RINGS 


L. H—Why is cast iron so generally employed for piston 
rings? Has it proved superior to other metals for the purpose? 
I have searched through several books on machine design 
without finding the desired information. 


A.—Cast-iron packing rings are almost universally used in 
the pistons of small reciprocating engines and generally in 
the largest ones. The reasons are that cast iron is low priced; 
it can be cast in hollow cylinders suitable for making rings 
and requiring a minimum of machine work; it is close grained, 
tough and elastic, in suitable mixtures; it wears quickly to 
a mirror-like surface when working in contact with the wall 
of a cast-iron cylinder, being an exception to the rule that like 
metals do not wear well together; it is available wherever 
ordinary castings are made; and it is easily turned, bored and 
faced on the lathe. Steel, on the other hand, is higher priced; 
it must be forged and welded into rings, unless special ma- 
chinery is available for rolling the rings up to shape; it must 
contain sufficient carbon to give it temper, if the rings aye 
to be as elastic as cast iron; it wears quickly, working in 
contact with, cast iron, and wears the cast iron rapidly also; 
and it is harder to machine than cast iron. Some of the 
bronzes make excellent packings for steam engine pistons, but 
they are costly and not readily obtainable. The principal ob- 
jection to cast iron is that the rings are likely to break under 
shock; in some situations steel must be used because of this 
defect, especially in steam hammers. 


STRAIGHTENING DRILL ROD 


D. A. H.—The writer would like to have proposed a method 
for straightening drill rod 0.105 inch in diameter, furnished in 
24-inch lengths. The accuracy must be such that when the rod 
is rolled on a flat surface no part will be more than 0.005 inch 
out of true. Also, a method is required for giving a spring 
temper to these rods and yet have them remain straight. The 
writer has had to’ straighten many thousand pieces of untem- 
pered commercial rods, as well as a large number of spring 
tempered rods, and has come to the conclusion that there is no 
royal road to success in this respect. It seems that this is too 
close work for wire straightening machines, and, of all the 
methods tried, none approaches hand straightening. An in- 
telligent helper after careful instruction and some practice has 
been found to be able to straighten fifteen to thirty rods per 
hour of unhardened, and ten to twenty of hardened rods, 
depending on the hardness of the stock, the number of short 
kinks, etc. The method used has been to mount a hard cast- 
iron surface on a bench, placing it about on the level with a 
man’s eyes when seated. When the rod is laid on this surface 
the high spots show the light under them and are straightened 
by a blow from a 4 ounce hammer. When spring tempered 
rods are wanted, however, the difficulties are greater, and 
every rod has to be straightened after hardening. The writer 
learned from a steel salesman that “our steel can be hardened 
straight very easily; all you have to do is to heat it uniformly 
and dip it in water, end first.” Marvelously simple until you 
try to doit! It is possible that someone has had similar work 
to do and has been more successful than the writer. If any- 
one has accomplished this work in a more satisfactory manner 


than outlined above, his experience would prove valuable and 
interesting. i 


PORTABLE BORING-BAR 


Answered by William N, John, Milwaukee, Wis. 
In the How and Why columns of the May number of Ma- 
CHINERY, J. H. asks for a suggestion for methods to be used 
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for reboring punch and stamping press journals. A couple of 
months ago we had occasion to rebore the 6-inch bearings in 
a No. 75%4 Bliss power press. We made use of the rigging 
shown in the accompanying engraving. A scaffold was first 
erected of 3- by 10-inch planks. Then the saddle or sliding 
head and spindle were removed from a 24-inch back-geared 
drill press, the spindle being used to drive the boring-bar. 
On the scaffolding we also attached the lathe steadyrests 
from a 16-inch lathe to support the ends of the spindle and 
bar. On the spindle a 12-inch pulley was fastened with a 
feather key, this pulley being driven with a 3-inch belt from 
a 24-inch pulley on a % horsepower motor fastened to the 
floor. The boring-bar consisted of a piece of cold-rolled steel 
about one-half the diameter of the journal. The first cut 
with the boring-bar enlarged the hole about 1/16 inch. The 
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Diagrammatical View of Arrangement used for Reboring Bearings 
in a Stamping Press 


cut was reduced each time the boring-bar was run through 
the journals, until a smooth bore was obtained; about 1/16 
inch was planed off from the caps. 

In the illustration A are the steadyrests; B, the 12-inch 
pulley; O, the drill press spindle; D the motor; H, the sliding 
head; F, the boring-bar; G, the boring-bar cutters; and 4, 
plates having holes which are lined up with the old bore and 
which support the boring-bar. The illustration simply shows 
the arrangement in a diagrammatical way. 

The work on this rigging was begun when the plant was 
shut down Saturday, and the punch press was ready for work 


Monday morning. 


MACHINE TOOL EXHIBITION AT OLYMPIA, 
LONDON 


The Machine Tool and Engineering Association, Ltd., of 
Great Britain has organized a machinery: exhibition covering 
principally machine tools, to be held from October 4 to 26, at 
Olympia, London. Nearly two hundred firms have signified 
their intention to take part in this exhibition so far, and a 
casual perusal of the list of exhibitors indicates that the ex- 
hibition will be of unusual interest to mechanical engineers 
and to machine tool builders and users. Not all of the ex- 
hibitors, of course, are engaged in machine tool manufacture, 
but a large portion are makers of either machine tools or ac- 
cessories. A feature of the exhibition which will be of con- 
siderable interest, will be the application of the electric drive 
to a great many of the tools exhibited. The arrangement for 
safeguarding machines will also be of interest, as it is required 
by the committee that passes on machines and appliances to be 
exhibited that all machinery and tools must be properly 
guarded to meet with the requirements of the ordinances of 
the London County Council. Altogether, the exhibition will 
form an unusual opportunity for studying the present status 
and trend of the machine tool industry in Great Britain. 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


THE DAVIS-BOURNONVILLE “OXYGRAPH” 


The “oxygraph” is a recent development effected by the 
Davis-Bournonville Co., 97 West St., New York, for cutting 
steel by the oxy-acetylerie process. It is constructed on the 
pantograph principle and is so arranged that steel of several 
inches thickness can be cut to any desired shape by simply 
guiding the pantograph arm, which is equipped with a cut- 


Fig. 1. 


ting torch and a mechanically propelled tracer. When the 
steel is to be cut accurately to a given shape, a drawing is 
placed on the table of the machine, and, as the operator 
guides the tracer along the outline of the drawing, the cut- 
ting torch is given a corresponding movement on a reduced 
scale. In this way, intricate shapes can be cut with con- 
siderable rapidity. 

The oxygraph, which is shown in Fig. 1, is very simple, 
both as regards its construction and op- 
eration. It consists of a heavy cast-iron 
column and an outboard standard, upon 
which are mounted horizontal supports 
for holding the work. At the left end 
of the work-table, the pantograph arm 
is pivoted, and at the opposite end there 
is a steel table for holding the drawing 
corresponding to the outline of the form 
to be cut. The tracing wheel, which is 
a thin steel disk, is attached to the 
outer end of the pantograph arm and 
rests on the drawing-table. This wheel 
is positively rotated by a small motor 
attached to the end of the horizontal 
arm, and it can be swiveled about a 
vertical axis for moving in any required 
direction. This mechanical propulsion 
of the tracing wheel is a novel and 
valuable feature and has two decided 
advantages: In the first place, it 
provides a uniform predetermined speed for the cutting torch, 
so that the latter moves at the proper rate to obtain the 
greatest efficiency; and, in the second place, it is much easier 
for the operator to follow the lines on a drawing, because 
his entire attention can be given to the control of the tracing 
wheel, the latter simply being turned one way or the 
other, as may be required. The motor is connected with 
the tracing wheel through small gearing and shafts, and it 
is started or stopped by a switch conveniently located above 


The Oxygraph—A Machine for Cutting Steel by the Oxy-acetylene Flame 


the wheel. The motor is small and compact and requires 
very little power. It can be operated either by a small 
storage battery or a wire attached to an electric light 
fixture. 

This machine will cut steel three inches thick at a speed 
of six inches per minute, and the company expects to increase 
this capacity considerably. It should be mentioned that the 
cutting is dcne with the oxy-acetylene flame and the oxygen 
cutting jet, the same as in ordinary practice, although the 
torch is designed especially for use with the oxygraph. The 
tip of the torch has five jets for heating and one larger oxy- 
gen cutting jet. The heating jets are arranged in a circle 
around the central cutting jet, so that a heating flame pre- 
cedes the oxygen jet regardless of the direction in which the 
torch is moved, and another heating flame 
also follows the oxygen jet. It has been 
found that this arrangement of a heating 
jet in front and another to the rear of the 
oxygen jet is much, superior to the usual 
one. 

This machine will doubtless prove in- 
valuable in die-making and for a great 
many other purposes. Fig. 2 illustrates 
the possibility of cutting out small crank- 
shafts, these shafts having been cut from 
one-inch steel plates in 84% minutes. With 
a high quality of oxygen, the kerf left by 
the cutting flame is narrow and a clean, 
sharp cut is obtained. Straight, curved or 
irregular outlines can be followed easily, 
and square corners are also cut without 
difficulty. The piece shown to the right in 
Fig. 3, was cut out by the writer with- 
out any previous experience whatever in operating the ma- 
chine. This block is illustrated merely to show that straight 
lines, curves or right-angle turns can be followed by an in- 
experienced operator. This is made possible by the mechan- 
ically propelled tracing wheel, which simply needs to be 
guided, but takes care of itself as far as the forward move- 
ment is concerned. When a corner is reached, the wheel is 
given a quick turn, and, being motor-driven, immediately 


Fig. 2. An Example of Work done by the Oxygraph 


starts off in the other direction, so that the corner is cut 
clean and sharp, which would not be the case if there were 
any delay. The sides,of the narrow path or kerf left by the 
flame, are remarkably smooth as shown by the sample piece 
at the left in Fig. 3. : 

The pantograph arm is made of light steel tubing, and the 
joints are provided with ball bearings to give a free move- 
ment. The arm can be adjusted vertically to suit the height 
of the work, and the drawing-table also has a vertical ad- 
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justment. The torch tip is about 4% inch above the metal 
when in operation, and the latest designs will have a fine, 
vertical adjustment of the torch so that its height can be 
varied in case the material being cut has an uneven surface. 
This machine has a capacity for widths up to 18 inches, with- 
out moving the piece being cut. 


Fig. 8. Sample Pieces cut from Steel Plate by the Oxygraph 


The first public demonstration of the oxygraph was given 
at the Master Mechanics and Master Car Builders conven- 
tion recently held in Atlantic City, where it attracted con- 
siderable attention. 


CALDWELL MOTOR-DRIVEN HYDRAULIC 
WHEEL PRESS 


The motor-operated wheel press shown in the accompanying 
illustration, is manufactured by H. R. Caldwell & Co., Brad- 
ford, Pa. This press is a modern design having a rapid ad- 
justment of the ram and a combination of high and low pres- 
sures, which facilitate its operation. 

For convenience in handling heavy work such as locomotive 
drivers and irregular-shaped parts that cannot be rolled to 
and from the press, the upper horizontal parallel bar is not 
directly above the lower one, but at a slight angle which 
permits handling the work with an overhead crane. The 
plungers (not shown in 
the illustration) are op- 
erated by eccentrics on 
a back shaft which is 
driven through cut gears 
having a ratio of 3% to 
1. The plungers operate 
without vibration and 
are practically noiseless. 
The ram is drawn back 
automatically as soon as 
the pressure is shut off 
from the pumps. An ex- 
tra valve to connect with 
the city water line is fur- 
nished, when it is possi- 
ble to have such connec- 
tion. By opening this 
valve before using the 
pressure from the pump, 
the steel-faced ram is 
moved out against the 
work more rapidly than 
would be possible with 
the pumps; the city water line valve is then closed, the pump 
valve opened and the plungers started.» _ 

The press is equipped with low- and high-pressure pumps. 
The low-pressure pump operates the ram up to a certain pres- 
sure with a greater speed than the high-pressure pumps, and, 
consequently, increases the amount of work that can be 
handled by the use of the high-pressure pumps alone. The low- 
pressure cylinder is arranged with a relief valve, so that the 
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pump works until there is about 50 tons pressure, when it 
is automatically ‘cut out’ and the pressing operation is con- 
tinued at a slower rate by the use of the high-pressure pumps. 

In pressing off work, this automatic device is especially 
efficient. The low-pressure pump works until there is about 
50 tong pressure and then the high-pressure pumps begin to 
operate, and continue until the work is pressed off far enough 
to enable it to be finished with the low-pressure. As will be 
apparent, this feature enables the work to be done in a mini- 
mum of time. 

The pump cylinders are cast from a special semi-steel 
mixture which gives them great strength, and makes them 
procf against leakage. All presses are provided with a safety 
valve to prevent overloading. The plungers are driven by a 
direct-current, 744-horsepower, Westinghouse motor. 


BEAVER SQUARE-END PIPE CUTTER 


The Borden Co. of Warren, Ohio, has brought out a new 
pipe cutter which severs the pipe by turning or cutting, rather 
than by squeezing it apart with disks or wheels. This cutter 


is equipped with square-end turning or parting tools that 
sever the pipe the same as a lathe tool. 


The arrangement 


Pipe Cutter equipped with Turning or Parting Tools 


and form of the tools or blades, and the construction of the 
central part of the cutter, are shown by the accompanying 
illustration. There is a tool on each side of the pipe, and, as 
these tools revolve, a narrow annular groove is cut through 
the pipe wall. The tools feed inward automatically, and the 
cutter is turned by two handles the same as a die-stock. The 


Motor-driven Hydraulic Wheel Press built by E. R. Caldwell & Co. 


No. 5 size illustrated herewith, has a capacity for pipes vary- 
ing from ¥% to 2 inches. This cutter is said to sever a pipe 
square and clean and without leaving any burr to remove by 
filing or reaming. The inside diameter is not reduced and 
the square end makes it much easier to start the threading 
die. The cutter is strong and durable, and its blades will 
Sever a great mnany pieces of pipe without requiring to be 
reground. 
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BEAMAN & SMITH CYLINDER BORING 
AND MILLING MACHINE 


The machine shown in Figs. 1 and 2 of the accompanying 
illustrations is a combination type designed to bore two twin- 
cylinder automobile engine castings simultaneously, and, at 
the same time, mill the flanges on two other castings. After 
one set of castings has been milled, it is moved into position 
for boring by simply revolving -the table. 

The machine has a substantial bed which supports at one 
end a carriage with two boring heads, each of which carries 
two spindles. This is the head seen to the left in the illus- 
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the milling heads vary from 1 inch to 4%4 inches per minute, 
for any spindle speed. The four boring spindles are of cruci- 
ble steel and run in boxes of hard bronze. The ends are made 
to fit cutters according to specifications. Each of the front 
bearings is 4 inches in diameter and 6 inches long, and the rear 
bearings are 2%4 inches in diameter and 5 inches long. Means 
are provided to compensate for wear. The spindles are fitted 
in twin heads, and the center distances are made to suit in- 
dividual requirements. Gearing in the ratio of 8.4 to 1, 
gives speeds varying from 22% to 44 revolutions per minute. 

The boring spindles are driven by a 6-inch belt operating 
on a four-step cone, and the milling spindles are driven by a 
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Fig. 1. 


tration. At the other end of the main bed there is a small 
eross bed located at right-angles, upon which is mounted a 
saddle carrying the two milling spindles. The revolving table 
is located near the center of the main bed. It is 54 inches 
square and is provided with a ball bearing, which when 
raised into position by a handwheel, takes the weight of the 
table and allows it to be revolved easily. The table, however, 
does not rest upon this ball bearing when the machine is in 
operation, but on a scraped surface of large diameter. The 
table has four stop-pin holes and it can be securely fastened 
after being located by the locking pin. 


Beaman & Smith Universal Cylinder Boring and Milling Machine 


5-inch belt operating on a three-step cone. The saddle for 
the milling spindles is 20 inches wide and 41 inches long and 
has a movement of 52144 inches on the cross bed. It is also 
provided with a quick power movement, varying from 6 to 
approximately 12 feet per minute in either direction. This 
rapid traverse is driven by a 4-inch belt operating on a 10-inch 
pulley. The milling spindles are also made of crucible steel 
and run in hard bronze boxes. They have tapered ends 3 
inches in diameter for receiving face milling cutters. The 
front bearings are 4 inches in diameter and 6 inches long, and 
the rear bearings, 3 inches in diameter and 5 inches long. 


Fig. 2. Another View of the Beaman & Smith Machine 


Gearing in the ratio of 2114 to 1, gives speeds of 714, 10, and 
14 revolutions per minute. 

The minimum distance from the center of the table to the 
face of the boring heads is 27 inches, and the maximum, 57 


The carriage upon which the boring heads are mounted, is 
34 inches wide, 54 inches long, and has a 30-inch movement on 
the bed operated by a screw of large diameter which engages 
a bronze nut. The thrust is taken by ball bearings and the 
carriage has a quick movement of six feet per minute in 
either direction. The front end of the carriage extends be- 
yond the ends of the spindles (as shown in Fig. 2) and passes 
under the table which is bridged across the bed. This ex- 
tended bearing is for distributing the wear as equally as 
possible. 

The carriage has positive geared feeds which vary from 
1/32 to 1/4 inch per revolution of the spindle. The feeds for 


inches. The minimum and maximum distances from the 


‘’ center of the table to the end of the milling spindles are, 


respectively, 283%, and 31%, inches. The vertical height from 
the center of the spindles to the top of the table is about 9% 
inches. The weight of this machine is approximately 28,000 
pounds. It is known as the No. 2 universal, cylinder-boring 
and milling machine, and is built ty the Beaman & Smith Co., 
Providence, R. I. 
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OESTERLEIN MOTOR-DRIVEN MILLING 
MACHINES 


The application of variable- and constant-speed motor drives 
to the milling machines built by the Oesterlein Machine Co., 
Cincinnati, Ohio, is illustrated herewith. Fig. 1 shows a 
direct-connected, variable-speed, motor-driven machine. This 
same drive is applied to all sizes of plain and universal mill- 
ing machines built by this company. A large driving gear, 
which runs loose on the spindle, drives the latter either by 
connection to the face-gear or through the back-gearing. The 


intermediate gear is made of hard fiber so that the drive is | 


practically noiseless. With the push-button starter, which is 
located on the right side of the column above the spindle, the 
machine is automatically adjusted to the speed for which the 
motor is set. 

The No. 20 plain or universal machines are equipped with 
a two-horsepower motor, and with a 6 to 1 speed variation all 
spindle speeds from 19 to 400 revolutions per minute can be 
obtained. A 4 to 1 variable-speed motor will give all speeds 
from 21 to 85 and from 100 to 400 revolutions per minute. 
For the single back-geared No. 24 or 28 plain and No. 25 uni- 
versal machines, a three-horsepower motor is used, and with 
6 to 1 and 4 to 1 variations, the same spindle speeds are 
obtained as previously given for the No. 20 machines. A 
double back-geared No. 24 plain, No. 28 plain, and No. 25 
universal machine should have a three-horsepower motor, and 
a 3 to 1 variable-speed type will give all spindle speeds from 
14 to 400 revolutions per minute. The No. 34 plain and No. 30 


Fig. 1. Oesterlein Direct-connected Variable-speed, Motor-driven Machine 


universal machines use a five-horsepower motor. The spindle 
speeds in any case can be changed by altering the pinion on 
the motor shaft. 

A constant-speed motor-driven machine is illustrated in 
Fig. 2. The arrangement of the drive is clearly shown by 
the illustration. The motor may be an alternating or direct- 
current type. The motor shaft carries a two-step pulley which 
drives the two-step pulley on top of the machine. On this 
upper pulley shaft there is a pinion which drives a large gear 
inside the cone. This gear is secured to the cone, and the 
latter is bronze-bushed. and runs loose on the shaft. The 
upper pulley shaft is eccentrically mounted and its position 
can be varied by the belt-tightening lever seen on the right- 
hand side of the cone. With this lever, a proper belt tension 
can be secured or the belt can be loosened to permit shifting 
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it easily. The- lever between the two cones is provided to 
facilitate the shifting of the belt. 

The single back-geared machines have four-step driving 
cones operating at two different speeds, so that, in connection 
with the back-gear, 16 single speeds are secured. The double 
back-geared machines have three-step driving cones, which, 
with two speeds and double back-gears, give 18 spindle speeds 


| 


Fig. 2. Oesterlein Constant-speed Motor-driven Machine 


varying in geometrical progression. A two-horsepower motor 
is recommended for the No. 20 plain and universal machines; 
a three-horsepower size for the No. 24 and 28 plain, and No. 25 
universal machines, and a five-horsepower motor for the No. 
34 plain and No. 30 universal machines. 


CINCINNATI PRECISION ADJUSTABLE 
REAMER 


The adjustable reamer shown in Fig. 1 has been designed 
by the Cincinnati Precision Lathe Co., Cincinnati, Ohio, for 
accurate work. The blades of this reamer are inserted in 
slots cut in a steel shell which is fitted to a taper shank, and 
held in position by a taper pin which passes radially through 


Cincinnati Precision Adjustable Reamer 


Fig. 1. 


both shell and shank. The slots extend clear through the 
shell, excepting at each end, so that the blades rest directly 
upon the taper shank. The latter is threaded at each end of 
the taper, and upon the threaded parts are screwed angular 
collars which retain the blades, as clearly illustrated in Fig. 
2, which shows the reamer with the slotted shell and the 
angular collars removed. 

The blades are also adjusted radially by these collars, the 
adjustment being made by screwing the collars one way or 
the other and thus shifting the blades up or down the taper 
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shank. By employing a ground taper shank as a seat for the 
reamer blades, a fine degree of accuracy is obtained. The 
blades, which are jig ground, are exact duplicates, and the 
slots in the shell are accurately milled to fit the blades. 
This construction gives a uniform movement and adjust- 
ment of all the blades, so that each one cuts when the reamer 
is in use. By adjusting the collar next to the body and then 
turning the collar at the small end of the taper shank, a cor- 
responding amount, the blades are moved along the taper 


Fig. 2. Component Parts of Adjustable Reamer 


uniformly and cannot become eccentric to the body of the 
reamer. The inner sides of the collars, which engage the 
ends of the blades, have a 30-degree angle so that the blades 
are firmly clamped against the taper shank. All threads and 
inner working parts of this reamer are protected from chips 
or other foreign material. The single combination wrench 
seen in Fig. 1, is used for making all adjustments: 


MODERN MACHINE TOOL CO.S FLAT 
TURRET LATHE 


The Modern Machine Tool Co., 4657 Spring Grove Ave., 
Cincinnati, Ohio, is now manufacturing the flat turret lathe 
shown in Figs. 1 and 2. Careful attention has been given 
to the arrangement of the various parts so as to secure 
a compact, simple construction and a convenient control. The 
various parts of the lathe have been made extra heavy. 


Fig. 1. 


The head is very massive and is cast integral with the bed. 
The head contains the cone pulley for driving the machine, 
the friction back-gears and the automatic roller feed and 
chuck. The back-gearg are located directly under the spindle. 
These gears, in conjunction with the three-step cone, give 12 
spindle speeds varying in geometrical progression. The bed, 
which rests on a tripod bearing, is deep and heavy, and is 
reinforced under the front spindle bearing. 

The chuck is operated by a single movement of the lever 
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Flat Turret Lathe built by Modern Machine Tool Co. 
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seen in front of the head. It has a strong unyielding grip 
and no overhang or end motion. One set of jaws can be: 
adjusted for the full capacity of the machine, and the jaws: 
and seat are hardened and ‘ground. The chuck is constructed 
for handling rough bars, and the jaws can be made for any 
size or shape within the spindle’s capacity. The automatic 
roller feed has only three moving parts. It is mounted on 
the spindle just back of the front bearing and is operated 
by the same lever that opens the chuck. 

The carriage is gibbed to the outer edge of the bed by 
flat gibs extending its entire length. The bearing on the 
bed is not recessed, but there is a full contact from end to 
end. A binder is provided for securely clamping the: car- 
riage to the bed during forming or cutting-off operations. 
The backward movement of the carriage automatically in- 
dexes the turret the instant the tool leaves the work. The 
arrangement is such that the turret*can be turned to any 
one of the six positions without making any other stops. 


Fig. 2. End View of Flat Turret Lathe 


The adjustable dog for operating 
the index bar is clamped to the 
V and governs the position of 
the saddle at the time the turret 
begins to revolve. 

The carriage has twelve inde- 
pendent adjustable stops which 
operate automatically for each 
position of the turret and can 
be used in any desired combina- 
tion when two or more are 
needed for any position of the © 
turret. The turret is a flat cir- 
cular table 18 inches in diam- 
eter, and has T-slots for clamp- 
ing the tools in position. The 
tools can be attached to the 
turret for turning several diam- 
eters simultaneously when de- 
sired. The index is very large 
in diameter and the lock-bolt is located directly under the 
working tool, and so close to it that lost motion is eliminated. 

The feed gear box is driven from the spindle. Hight feed 
changes are available for each of the twelve spindle speeds, 
and a graduated plate shows the amount of feed for different 
positions of the change gear levers. All gearing is covered. 

The machine has a mechanical belt shifter which is op- 
erated by a handwheel located at the front of the head. This 
wheel operates two shifting arms, one of which is located 
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above the cone pulley on the machine and the other near 
the cone pulley on the countershaft. Connection is made be- 
tween the upper and lower arms by a vertical shaft. By means 
of this mechanical shifter, the pogition of the belt can be 
changed quickly and without danger to the operator. 

Bar stock up to 244 inches in diameter can be fed through 
the automatic chuck and lengths up to 26 inches can be 
turned. The swing over the bed is 20 inches, and over the 
carriage, 16 inches. The net weight of the machine is 4500 
pounds. This lathe is manufactured on the unit system and 
the parts are interchangeable. The plain bearings are 
scraped to master surface-plates and straightedges, whereas 
shaft bearings are ground and fitted with removable bushings 
which can be replaced when worn, without disturbing the 
shaft alignment. Efficient means for lubrication are provided. 


WILMARTH & MORMAN CUTTER, REAMER 
AND DRILL GRINDER 


The cutter, reamer and drill grinder manufactured by the 
Wilmarth & Morman Co., 580 Canal St., Grand Rapids, Mich., 


Fig. 1. ‘‘Yankee’’ Cutter, Reamer and Drill Grinder with Cylindrical and 


Internal Grinding Attachment 


has been re-designed to make it more universal than the 
former machine. With the old-style grinder, the table of 


Fig. 2. Grinding Reamer with Face of Cup Wheel 


the’ cutter grinding attachment was permanently bolted to 
the column and the small wheel-head was bolted to the table. 
With the new machine, the table and its slide is mounted 
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on a knee so that it can be swiveled with relation. to the 
approximately 180 degrees, which permits 
using a cup wheel and makes it possible to apply the work 
to either side of a plain wheel. 

Fig. 1 shows the machine complete, with a cylindrical and 
internal grinding attachment, in addition to the regular drill’ 
grinder. The way the machine is arranged for grinding 


Fig. 3. Grinding Formed Cutter 


reamers when using the face of a cup wheel, is illustrated in 
Ei eaeoe This particular reamer is straight, but taper reamers 
are ground in the same way, except that the standard carry- 
ing the reamer, is swiveled to the required angle. In case it 
is desired to grind a reamer by using the periphery of a 
plain wheel instead of a cup wheel, this can be done by swing- 
ing the table around to bring the slide parallel with the wheel 
spindle. The table can be swiveled to either side, so that 
the wheel will grind either up or down, with relation to the 
teeth. 

Fig. 3 illustrates the grinding of a formed cutter. The 
work is mounted on a suitable arbor which is placed between 


WARS = 
Fig. 4. Grinding Cylindrical Cutter 


the centers. as shown, and the teeth are ground by passing 
the cutter under a saucer-shaped wheel. The feed is regulated 
by the cross-screw movement of the upper or cross-slide which 
carries the swivel or standard. Hobs, gear-cutters or taps 
can also be ground in the same way. When grinding the 
flutes of a tap, the latter is, of course, held by its own centers 
and no arbor is needed. Fig. 4 shows the method of grinding 
a plain, spiral-tooth milling cutter by using the periphery of 
a straight wheel. A cup wheel can also be employed by set- 
ting the machine as illustrated in Fig. 2. 

This machine is also adapted to the grinding of angular 
cutters, as well as face or side mills. When grinding angular 
cutters, the table is swiveled to the required angle as indi- 
cated by the graduated base. A vise can be furnished with 
this machine in case it is to be used for surface grinding. 
This vise is interchangeable with the regular swivel standard 
and has a graduated base which can be swiveled for angular 
grinding. The vise can also be tilted in a vertical plane, from . 
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a 45-degree position to a point slightly beyond the perpendicu- 
lar, and provision is made for securely locking it in position. 
This vise is intended for small hardened parts, such as vise 
jaws, small tools, cutters, keys, ete. 

This machine has a capacity for side and face milling cut- 
ters up to 12 inches in diameter, and angular or plain cutters 
up to 8 inches in diameter. It will grind cylindrical work 
(straight or taper) up to 7% inches in diameter and 11% 
inches long. The maximum distance between the centers is 
17 inches. 


NIAGARA DOUBLE-CRANK PRESS 


The straight-sided, double-crank, power press shown in the 
accompanying illustration, was recently designed by the 
Niagara Machine & Tool Works of Buffalo, N. Y. The press 


i A Large Double-crank Press built by Niagara Machine & Tool Works ~ 


was built for the manufacture of gear 
guards for electric traction engines, but is 
suitable for a general line of heavy stamp- 
ing and blanking operations. The frame is 
of the built-up type with tie-rods, and the 
slide and gibs have convenient adjust- 
ments. 

Particular attention has been given to 
the arrangement of the press, so as to ob- 
tain a compact design occupying a mini- 
mum amount of floor space. Outboard 
bearings are entirely eliminated, and all 
parts of the drive which require occasional] 
adjusting, are easily accessible. 

The friction clutch is of the multiple-disk 
type. The friction surfaces are lined with 
end grain hardwocd blocks. The clutch is 
entirely encased and all projecting rotating 
parts which misht endanger the operator 
when oiling the clutch, are eliminated. 
The clutch is operated by four sets of tog- 
gles and links, which are made of steel. 
The brake which works in unison with the 
clutch, consists of two brake levers, which 
are actuated by a pair of toggles. -An interesting feature of 
this construction is that the pressure on the brake blocks is 
always equalized, thus avoiding transmitting the pressure of 
the brake arms to the shaft bearings. 

These presses are built in different sizes varying from 48 
inches to 12 feet between the housings, and weighing from 
30,000 to 150,000 pounds. 
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ROCHESTER BORING, MILLING, DRILLING 
AND TAPPING MACHINE 


A horizontal boring machine of the “table type,’ which 
embodies many interesting features, has been brought out by 
the Rochester Boring Machine Co., Rochester, N. Y. This 
machine, besides performing the usual operations of boring, 
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Fig. 1. Differential Feed Mechanism and Automatic Limit Stops for 


Spindle of Machine shown in Fig. 
milling, and drilling, can also be arranged for tapping, splin- 
ing oil grooves or thread cutting. The control of the machine 
is centralized, it being possible to make feed or speed changes, 
operate the rapid traverse movements, or start, stop and re- 
verse the machine from one position convenient to the oper- 
ator. No two feeds can be engaged at the same time, and it 


Fig, 2. Rochester Boring, Milling, Drilling and Tapping Machine 


is also impossible to engage simultaneously the rapid traverse 
for different directions. 

The main drive through the bed to the operating mechanism 
is simple and direct. The pulley shaft can be arranged either 
parallel to the machine, as shown, or at right-angles to the 
bed. The single, constant-speed driving pulley has a friction 
clutch for starting or stopping, which is controlled by the 
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small lever seen to the left of the pulley in Fig. 2. The hori- 
zontal lever on the lower left-hand corner of the saddle, can 
also be used for starting, stopping or reversing. This ma- 
chine can be equipped with a motor drive, if desired. For a 
standard electric drive, the motor is mounted at the top of 
the column and connects direct with the vertical driving shaft. 
The motor can, however, be applied to the driving pulley 
shaft, if desired. Constant-speed motors for either alternat- 
ing or direct currents are used, as all speed changes are ob- 
tained mechanically. 

The bed has a continuous web construction and igs closely 
ribbed in both directions. Chutes are provided in the bed 
for removing chips at the rear, and there is algo a reservoir 
in one end for cutting oils or lubricants. The upright column 
upon which the saddle travels, is bolted and doweled to the 
bed and hag a deep section with large surface bearings. 

The mechanism for feeding the main spindle operates on 
the same principle as the feed mechanism illustrated in Ma- 
cHINERY for July, 1910, in connection with a description of 
the floor-type machine built by this company. The feeding 
movement is transmitted from the change-gear mechanism 
to a differential geared drive which rotates a long bronze nut 
mounted directly on the spindle and engaging a square 
thread. The driving gears for the spindle are mounted on a 
sleeve B (see detail sectional view, Fig. 1) which has its 
own independent bearings. Clearance is provided between 
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Fig. 3. Diagrammatical View showing Table, 


the sleeve and spindle and the latter is rotated by Jong 
splined keys fitted in the driving sleeve and engaging double 
splines, thus giving a balanced drive. Sleeve B has gear 
teeth cut on the end shown in Fig. 1, which mesh with three 
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Fig. 4. Two-part Nut for Taking up Wear 
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pinions HE mounted on studs that form part of the differential 
feed-driving gear D. By means of a double internal gear F 
and three other pinions G, which mesh with the spindle feed 
nut H, the latter is positively rotated at the same speed and 
in the same direction as the spindle, so long as gear D re- 
mains stationary, which is the case when the feeds are dis- 
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engaged. When the feed is applied, the spindle nut either 
rotates faster or slower than the spindle and this differential 
movement between the nut and spindle, gives a feed in one 
direction or the other. 
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Fig. 5. Rear Spindle Bearing 


The nut makes contact with the sides of the thread only, 
and the end-thrust is taken direct by the large ball bearings 
shown. The end-thrust for milling is taken by a bronze 
thrust bearing independent of the end-thrust for boring. All 

~ feeds, before being applied to the dif- 
ferent parts, are transmitted through a 
friction clutch which enables instan- 
taneous engagement or disengagement 
and provides a yielding point when de- 
sired. The reverse mechanism is located 
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Fig. 6. Locking Clamp for Table 


be reversed without stopping the machine. 

Sixteen boring and drilling feeds are provided and a similar 
number of different milling feeds for the saddle and table. 
These feeds and the rapid power traverse, are applicable to 
the spindle, saddle, table and carriage. Automatic limit stops 
are arranged for movements in either direction, in addition 
to adjustable knockouts for the table feeds. It is impossible 
to engage two feeds, speeds or traverses at the same time. 
The driving and feed gearing is enclosed and runs in oil. The 
lubricant is forced to a reservoir at the top of the saddle by 
a pump and from there it is distributed by leaders to the 
different bearings, and the overflow runs over the gears. 

The feeding and traversing movements are transmitted to 
the table through a vertical shaft in front of the saddle and 
a shaft in the bed. At the table the feed is distributed either 
for the cross-wise movement or for elevating the saddle and 
outer support. Fig. 3 shows a diagrammatical plan view of the 
carriage for the table and illustrates the arrangement of the 
mechanism. A power cross feed is provided for the table 
and also a power lateral traverse for the carriage, when 
specified. The nuts for the screws are made in two parts, as 
shown in Fig. 4, for taking up wear or backlash. One section 
of the nut has a flange, as shown, and the other part can be 
adjusted longitudinally by a threaded collar, but is held 
against rotation. 

The bearings for the spindle are located at the extreme 
ends of the saddle, thus giving a rigid support. A sectional 
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view of the rear bearing is shown in Fig. 5. These bearings 
are of phosphor-bronze and can be easily adjusted from the 
outside, in case of wear. The knockout or limit stop for the 
extreme travel of the spindle is shown in Fig. 1. An inter- 
mediate gear located between the feed change gears and the 
feed driving gear, rotates screw S. A nut on this screw is 
moved a certain predetermined distance, representing the 
maximum travel of the spindle. At the extreme travel of 
the nut, a lever segment is automatically actuated, which dis- 
engages the feed back-gear clutch and throws it to the neu- 
tral position, thereby stopping the feed. 

When the machine is used for splining, the spindle is moved 
in and out without rotating, by the rapid power traverse. 
The spindle gear clutch is set in the neutral position, thus 
disengaging the spindle driving gears, and a guide key (see 
Fig. 5) is inserted in the milling clamp collar at the end of 
the saddle. This key engages one of the splined ways in the 
spindle, and the collar is held against rotation by a friction 
band which is tightened by a thumb-screw on the outside of 
the bonnet. Both the collar and spindle are held in this 
way against rotation, and the spindle is guided, as it moves 
lengthwise, by the key previously referred to. Spiral oil 
grooves of different pitches can also be cut by using the 
rapid power traverse in conjunction with the rotary movement 
of the spindle. When cutting spiral grooves, the clamp collar 
used for straight grooving is, of course, disengaged. 

Graduated dials reading to thousandths of an inch are 
provided for all movements, and precision screws are used 
throughout. On the front end of the saddle there is an “indi- 
cator’ corresponding to the center of the spindle, which is 
convenient for adjusting to a given height with a surface 
gage, when boring. The table is clamped directly under the 
spindle and the form of locking binder used is shown in 
Fig. 6. 

These machines are built in two sizes at the present time, 
the principal dimensions of which are, respectively, as fol- 

-lows: Spindle diameter, 3 and 314 inches; longitudinal trav- 

erse of spindle, 32 and 40 inches; spindle speed changes, 12 
for both machines; feed changes, 16; vertical traverse of 
saddle, 21 and 25 inches; maximum height from table to 
spindle, 22 and 26 inches; Maximum distance between saddle 
and outer support, 5 feet and 6 feet; table cross-feed, 30 and 
86 inches; lateral traverse of table, 36 and 42 inches. These 
machines are so constructed that the standard range can be 
varied easily to suit special requirements, when necessary. 


GARVIN AUTOMATIC-INDEX MILLING 

MACHINE 

The milling machine shown in Fig. 1 is an automatic-index- 
ing type, especially adapted to tap manufacturing plants. This 
machine is built by the Garvin Machine Co., Spring and 
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Fig. 2, Feeding and Quick-return Mechanism of Garvin Machine 


Varick Sts., New York. In addition to the automatic flut- 
ing of taps and reamers, the machine can be used for cut- 
ting gears, ratchets or for repetition work of a similar nature. 
The modifications introduced in this design comprise quick- 
acting work-holding apparatus, automatic indexing, auto- 


MACHINERY 


_tinues until the work is finished. 


897 


matic feed with a quick return effected by a long spring and 
checked by an air cushion, and automatic stopping of the ma- 
chine when the work is completed. 

When a cut is finished, the table is tripped by the dog seen 
to the left, which releases a latch and allows the feeding worm 
to drop out of mesh with the worm-gear. As the table is then 
disengaged from the power feed, it is moved rapidly to the 
other end of its travel by a spring enclosed in a tube at the 
end of the table. The arrangement of the feed gearing and 
quick-return mechanism is shown in Fig. 2. The rapid motion 


‘of the table is checked before the fixed stop is reached, by an 


Fig. 1. Garvin No. 1381/2 Automatic-index Milling Machine 


air cushion formed in the cylinder shown by the section to 
the right. 

At the same moment that the dog trips the table, the left- 
hand stop-collar on the screw seen in front of the machine to 
the left, Fig. 1, comes in contact with a stationary bracket; 
this trips the tilting table of the machine by means of a cam 
shown to the left in Fig. 2, the shaft carrying this cam being 
operated by the longitudinal movement of the screw on which 
the stop-collar is mounted. As the cam is turned, the table 
swings downward slightly, the swiveling movement being 
around a pivot at the right-hand end. This prevents the cutter 
from dragging when the work is being returned for another 

cut. As the table ap- 

proaches its extreme posi- 
tion on the return stroke, 
the right-hand dog at the 
front strikes a stop- 
plunger, thus shifting the 
worm back into mesh with 
the worm-gear at the same 
moment that the _ table 
comes to rest. As the table 
reaches the end of its 
travel, the right-hand stop- 
collar on the screw pre- 
viously referred to, strikes 
a stationary bracket and 
operates the cam lifter, 
thus tilting the table back 
to its working position. 
-The index pawl is also 
lifted so that the dial can index, after which it falls back 
instantly, 

The machine is now ready for another cut, and this oper- 
ation of feeding forward, returning rapidly and indexing, con- 
The machine then trips 
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again and, on indexing, a projecting pin on the index dial 
pushes a sliding pin on the telescope bar seen to the left of the 
machine, and releases a rope connecting with a spring on the 
countershaft, thus stopping the machine. 

The maximum distance between the centers is 16 inches, 
and a cut 7144 inches long can be taken anywhere within this 
distance. 'The centers have a capacity for holding work on 
all four spindles up to 2 inches in diameter, and diameters up 
to 4 inches can be handled, when only the two outer spindles 
are used. The weight of the machine is 2200 pounds. 


HOSKINS RECORDING PYROMETER 


A new recording pyrometer which is now being built by 
the Hoskins Mfg. Co., 459 Lawton Ave., Detroit, Mich., is 
shown in Fig. 1. The record chart of this pyrometer is always 
visible, thus making the instrument ‘indicating’ as well as 
recording, and the electrical movement, as well as the clock 
and marking device, is at all times entirely enclosed, even 
when changing charts. In designing this pyrometer, the 
principal points aimed at were accuracy, reliability and sim- 
plicity. 

The electrical movement of the pyrometer is a finely built 
milli-voltmeter of the D’Arsonval type. It is sensitive to a 
fraction of a milli-volt and was especially designed for this 
pyrometer. It is claimed that this milli-voltmeter is much 
less susceptible to outside temperature conditions than the 
ordinary types. It is actuated by the electro-motive force 
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Recording Pyrometer made by Hoskins Mfg. Co. 


set up.by a base metal thermo-couple which is connected by 
wire leads to the binding posts shown at the bottom of the 
meter case. This thermo-couple, when subjected to heat, is 
said to generate an electro-motive force four times as great 
as that of the ordinary platinum-rhodium couple, for a cor- 
responding temperature; the additional power thus gained 
adds to the accuracy and reliability of the pyrometer. 

The record chart is caused to revolve by a clock movement 
contained within the meter case. The chart is a circular disk 
of paper which is thin and translucent but strong and durable. 
It is clamped in place on the revolving clock shaft by a 
small thumb-serew. A circular disk of carbon paper of the 
same size as the chart, is also clamped on the shaft, back of 
the chart and with the carbon side toward it. When a chart 
is being put in place, as shown in Fig. 2, it is held tem- 
porarily against a stationary dial-plate which completely cov- 
ers the electrical and clock movements. 

The clock also actuates an arm which is curved to corre- 
spond to the arc through which the end of the recording 
pointer travels. At half-minute intervals the curved arm 
momentarily brings a small stylus or metal point, carried 
at the end of the recording pointer, against the carbon paper, 
thus making a dot on the back of the chart. As the chart re- 
volves, these dots, which are plainly visible from the front, 
continue to be made, giving the appearance of a continuous 
line, as shown in Fig. 1. The location of the dots relative 
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to the concentric circles printed on the chart, indicates the 
temperatures to which the thermo-couple has been subjected. 
The charts are made to indicate degrees Centigrade or Fahr- 
enheit, or milli-volts, as desired, and to cover periods of 
twelve or twenty-four hours. 

This method of making records permits two records to be 
made at the same time, just as duplicate letters are made on 
the typewriter. When a considerable number of copies of any 
particular record are wanted, blueprints may be made directly 
from the chart. On the margin of the chart, a place is pro- 
vided upon which to mark the date and time at which the 


Fig. 2. Placing a New Chart in Hoskins Pyrometer 


record was started and the name of the furnace or operation. 
This pyrometer is especially desirable when it is necessary 
to intrust it to the care of an unskilled workman, as there 
is no exposed mechanism which the operator can put out of 
order. There are no pens or other inking devices to look 
after, and when the chart is removed from the meter, it is 
complete and ready for use, and requires no “fixing” solution 
as in the case of sensitized charts. As one sheet of carbon 
paper is sufficient for twenty records, the cost for carbons is 
very small. With the exception of the clock movement, which 
is a Seth Thomas standard eight-day movement, every part 
of the pyrometer is made by the Hoskins Mfg. Co. 


UNIVERSAL TEST INDICATOR 


The universal test indicator illustrated below is made by 
the Alvan Mfg. Co., Newark, N. J. This indicator has hard- 
ened cone-pivot bearings which are kept in constant uniform 
adjustment by spring thrusts that, prevent lost motion and 
consequently errors in reading. These cone bearings also 


Universal Test Indicator 


make the indicator very sensitive, and it is claimed that no 
adjustment is ever required. 

The indicator proper is attached to the toolpost holder by 
a universal joint, which is frictionally held in any desired 
position. By means of this joint the indicator can be set at 
any angle with relation to the shank. Wither side of the con- 
tact point can be used, and the spring tension is reversed by 
half a turn of a button on the end of the barrel. This indi- 
cator multiplies error in the ratio of 50 to 1, and has a 


capacity up to 0.020 inch. 
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NATIONAL DROP-ARM SPOT WELDER 


The National Electric Welder Co., Warren, Ohio, has re- 
cently placed on the market a new electric spot-welding ma- 
chine which has been designed to combine the advantages of 
the regular horizontal machines with those of the special 
swing and drop-arm types. In designing this welder, the 
idea was to so construct it that such work as welding the 
side seams of a box or tube, a well as the bottom of a box or 
can, could be accomplished. 

The lower arm was made adjustable to adapt the welder 
to a wide range of work. The front face of the column is 
machined and carries gibs, one of which is held in place by 
studs and nuts. By loosening the nuts, the supporting 
bracket with the low tension leads and welding point can be 
adjusted to any convenient height with relation to the upper 
point. The movement is effected by the wrench shown just 
below the horizontal arm, which operates a pinion mounted 
inside the bracket. This pinion meshes with a rack on the 


inside of the bed-plate, and has ratchet teeth on the side which 
are engaged by a spring-pin on the adjusting handle. 


National Drop-arm Spot Welder 


The current is conducted to the lower bar and welding point 
by the heavy copper conductor shown. This conductor is ma- 
chined to fit into the end of the movable bar, and a solid and 
efficient contact is made at this point. The upper overhanging 
arm is of cast iron and is designed to resist springing or de- 
flection, when subjected to the pressure required for making 
satisfactory welds. 

This welder is known as the drep-arm type, and it is built 
in three sizes, having distances between the center of the 
welding points and the face of the machine of 12, 24 and 36 
inches, respectively. The movable arm on all of these sizes 
can be dropped 25 inches from the highest point at which it 
can be used. 

. These machines have a combination hand and foot lever 
control. If the work being welded is of such a nature that 
the operator can use both hands to advantage in holding it, 
the welding points and switch can be operated by the foot 
lever, and, if desired, the hand lever can be removed. The 
machine can be also hand operated, in which case the foot 
treadle can easily be removed. 

The machines are equipped with an automatic switch which 
operates only after the welding points are brought firmly into 
contact with the work. The act of releasing the pressure, 
whether using the foot- or hand-lever control, causes the switch 
to open, which prevents injury to the work or welding points 


MACHINERY 


899 


by separating them after the ‘welding current is broken. The 
copper contacts are cooled by a stream of water which is con- 
ducted to within 4 inch of the faces bearing on the heated 
metal. In this way the parts are kept cool and the burping 
or “mushrooming” of the copper points is avoided. 


TOLEDO ELECTRIC WELDERS 


The Toledo Hlectric Welder Co., Langland &-Knowlton &ts., 
Cincinnati, Ohio, has brought out a new welding machine 
designed especially for welding flat tires varying from % by 
¥% inch up to 2 inches by % inch, or 1% by % inch. 


This is 


Fig. 1. Toledo Power-driven Machine for Welding Flat Tires 


a power-driven machine and it will electrically weld a 144- by 
%-inch tire in 13 seconds. 

In the operation of the machine the tire is placed in the 
jaws of the welder, as shown in the illustration; the work- 
man then presses a foot lever, the clamping jaws close on the 
stock and the ends are brought together. The current is 
automatically turned on, and in a few seconds the iron is 
raised to the welding temperature. When the heat is just 
right a second pressure on the foct lever automatically turns 
off the current and forces the ends of the stock together. At 
the same time two steel dies located between the clamping 


Fig. 2. Power-driven Spot Welder 


jaws come together and reduce the fin or projection that is 
raised, thus leaving the welded portion practically the same 
thickness as the rest of the stock so that grinding or hammer- 
ing is not necessary. At the end of this second operation the 
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clamping dies automatically open, after which the tire is re- 
moved and the next one is inserted. From 1800 to 2000 tires 
can be welded per day of 10 hours. 

Alternating current is required to operate the welder, and 
it can be arranged for any standard voltage from 110 to 550 
volts. A special transformer in the base of the welder re- 
duces the voltage to from 8 to 5 volts, which is all that is 
used in the machine. This low voltage makes the machine 
absolutely safe, as the operator cannot get the slightest shock 
under any condition. A regulator is furnished to control the 
current, thus allowing the operator to vary the heat accord- 
ing to the size of stock to be welded. The dies are water 
cooled, and a very small amount of water is required. Ad- 
justments are provided to vary the pressure of the welding 
heads, according to the size of stock to be welded. 

This company has also added a new power-driven spot 
welder to its line. This machine is illustrated in Fig. 2, 


which shows an operator welding spouts on coffee pots. A 
small variable-speed motor furnishes the power for driving 
the machine, and welds are made at the rate of 80 to 150 per 
The machine works on the same principle as the 


minute. 
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sheets of locomotive boilers but it is also suitable for a gen- 
eral line of heavy work. It is built by the Foote-Burt Co., 
Cleveland, Ohio. By referring to the front view, Fig. 1, it 
will be noted that each of the two heads is an independent 
and self-contained unit, thus permitting the feeds and speeds 
for each spindle to be regulated according to the size of the 
hole. The heads have an in-and-out adjustment of 8 inches 
on the knee, which, in combination with the 24-inch lateral 
adjustment of the table, makes it possible to cover a large 
lay-out at one setting of the work. 

The saddles carrying the heads and motors are very heavy 
and have a four point bearing on the massive box-section cross- 
rail. The saddles are traversed along the rail by ratchet 
wrenches, and, owing to a suitable gear reduction, adjustment 
is easily made. The end view of the machine (Fig. 2) gives 
an idea of its massive construction and also shows the position 
of the driving motors. By mounting the motors as shown, a 
simple form of drive is secured. The primary drive from the 
motor is through a rawhide pinion and a coarse pitch spur 
gear to a horizontal shaft which transmits the motion through 
bevel and spur gearing to the spindle. The bevel gears are 


Fig. 1. Foote-Burt Mud-ring and Flue-sheet Drill with Reliance Speed Dial and Automatic Speed and Starting Control 


ordinary power-driven punch press. The operator presses 
down on a foot treadle which engages a clutch and starts the 
machine. When the foot pressure is released the machine 
stops, and when it stops the dies are open ready for the next 
weld. One weld or any number can be made. The welding 
dies move up and down like a sewing machine, as long as the 
treadle is held down. : 

When the dies are brought down on the stock the current 
is turned on to make the weld, and at the instant the melted 
metal is forced together the current is turned off. The cur- 
rent is controlled automatically and there is no possibility of 
drawing an arc and burning the stock when the die points 
are moved apart. The machine is easy to operate as a punch 
press, and there is no danger, either from the mechanical 
operation or the welding current. Like all welding machines, 
it is necessary to have a single-phase, alternating current. 
Where a two- or three-phase current is used, one phase of the 
multiphase system can be connected to the welder. 


FOOTE-BURT MUD-RING AND FLUE- 
SHEET DRILL 


The large two-head drilling machine illustrated herewith 
was designed primarily for drilling the mud rings and fiue 


made of forged steel, have planed teeth and are carefully 
heat-treated and hardened. These gears run in extra-long 
bronze bushings, thus insuring alignment. 


Each spindle has an individual clutch, so that it can 


“be started and stopped at will, without stopping the motor. 


With this arrangement, the motor can be adjusted for a single 
speed and need not be disturbed in case it is necessary to stop 
the spindle. The feed changes are obtained through a quick 
change gear device operated by a conveniently located lever. 
The power feed has an automatic stop, in addition to the usual 
hand trip and clutch, and there is a quick-return movement 
operated by the spider handwheel shown. The spindle and 
feed worms have ball thrust bearings of the company’s own 
design. Hach head is equipped with an individual oil pump 
and tank. 

When drilling mud rings, the brackets supporting the table 
are removed and special mud-ring chucks are placed on the 
table, which is run back between the housings. The brackets 
are doweled in position, and can be removed and replaced 
readily. 

The possibility of eliminating gear changes and using wide- 
range motors in conjunction with a direct drive is well illus- 
trated by this equipment. Adjustable-speed, 714-horsepower 
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motors of the armature-shifting type are used. These are 
made by the Reliance Electric & Engineering Co., and have 
a speed range of from 200 to 1600 R. P. M. The shifting of 
the armature for obtaining the speed changes is effected by 
a small motor which is mounted on top of the main driving 
motor, as shown in Fig. 2, connection being made with the 
shifting mechanism through a chain and sprockets. To ad- 
just the speed, the operator simply presses the “fast” or 
“slow” button of a small speed control “station” conveniently 
located at the front of each head. 

This machine is equipped with a Reliance speed dial sim- 
ilar in principle to the one illustrated and described in the 
department of New Machinery and Tools, for March, 1912. 
This particular dial has two scales, the upper one of which is 
graduated to show the cutting speeds in feet per minute, and 
the lower one, the various sizes of drills. The dial is first 
set for the cutting speed desired, by turning a small knurl] in 
front of the case; the speed of the motor is then adjusted until 
the pointer is opposite the size drill to be used. 


THE FOOTE BURT CO 
WAKERS 


CLEVELAND.O 
USA 


Fig. 2. End View of the Foote-Burt Machine 


The starting and stopping of the motor is controlled through 
automatic starters operated by push buttons. These starters 
are located on each head close to the speed control station. 
This combination of automatic starting and speed control en- 
ables the operator to give his entire attention to the work in 
hand. 

This machine has a width between the housings of 14 feet 
4 inches, and the maximum distance from the end of the 
spindle to the table is 21% inches. There is a 12-inch power 
feed and three feed changes varying from 0.006 to 0.020 inch. 
The maximum and minimum center distances between the 
spindles are, respectively, 10 feet and 18 inches. The spindle 
speeds range from 37 to 347 R. P. M. The table has a work- 
ing surface of 14 feet 4 inches by 24 inches, and the weight 
of the machine is 28,000 pounds. 


WORTH WEDGE-WASHERS 


There are many different ways of locking a nut on a polt, 
but comparatively few of the innumerable devices designed 
for this purpose have come into general use. Hither the ex- 
pense of manufacturing the device has been prohibitive, or its 
application to a bolt er nut has required too much time. The 
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Steel Specialties Co., Boston, Mass., has placed on the mar- 
ket a very simple device which, it is claimed, effectively pre- 
vents a nut from jarring off a bolt. This nut fastener is in 
the form of a washer which, as shown by the illustration, has 
a scalloped inner edge with projections or prongs which point 
outward before the 
washer is applied to 
a bolt. After the 
washer is placed over 

a bolt, it is straight- _ 
ened or flattened by 
driving it down with 
a punch or larger 
size nut, which 
causes the prongs to 
wedge tightly he- 
tween the threads of 
the bolt and the body 
of the nut. A washer 
has been applied in 
this way to the bolt 
shown in the illus- 
tration. After 
washer is in place, the nut can be screwed off with a wrench, 
but it will not jar off. The “wedge-washer’ can be removed 
easily by severing one side with a chisel, and it is said to leave 
the thread uninjured. 


a Wedge-wasbers to prevent Nuts from Jarring Off 


NEW BRITAIN PORTABLE STEEL 
TOOL-RACK 


The portable. tool-rack or work-stand shown herewith is 
made of steel instead of cast iron, which gives a light but 
strong construction. The corners of the drawn-steel trays 
are rounded to facilitate cleaning, and the trays are stiffened 
by return flanges on the edges, which also contain the corner 
braces. The legs are screwed into the braces attached to the 
upper tray and pass through the lower ones. The lower pans 
can be fastened to the legs at any desired height. In all 
trays, the holes for the brace rivets or legs are at the top 
edge of the pan, so that oil cannot leak through them. 

These tool-racks are made in two sizes. The size illus- 
trated is 26 by 32 inches, and there is a smaller size meas- 


Tool-rack or Work Stand made of Steel 


uring 20 by 26 inches. The casters have ball-bearing swivels 
and the balls are in a retainer cage and can be handled as a 
unit. These racks are manufactured by the New Britain 
Machine Co., New Britain, Conn. 


NEW MACHINERY AND TOOLS NOTES 


Boring Tool. R. M. Clough, Tolland, Conn. Adjustable 
boring tool for sizing holes either to standard diameters or 
slightly under, when a finishing reamer is to be used. This 
tool has blades whicn are clamped in position with a square- 
ended wrench. 
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Tool Grinder. J. G. Blount Co., Everett, Mass. Wet tool 
erinder similar in construction to machines previously built 
by this company, but considerably heavier. The bearings 
are self-oiling, and the wheel is 30 by 3 inches. The machine 
is equipped with a vertical, centrifugal pump. 

Toolpost Grinder. American Electric Tcol Co., West New- 
ton, Mass. Pcrtable electric grinder carrying a 6 iby 34-inch 
wheel, which operates at a speed of 3500 R. P. M. This grinder 
can be applied to a lathe toolpost and is applicable to the 
grinding of lathe centers, milling cutters, ete. 

Tool Grinders. Northampton Hmery Wheel Co., Leeds, 
Mass. Wet tool grinders having wheels 16, 20 and 24 inches 
in diameter, respectively. Water is thrown up against the 
wheel from a tank in the base, by an endless chain, and the 
quantity can be varied by a conveniently located lever. 

Die Milling Machine. Harrington Machine Co., Erie, Pa. 
The spindle of this machine is at right-angles to the work- 
table, and clearance in the dies is obtained by using angular 
mills. Both the table and spindle can be tilted to an angle 
either to the right or left to secure better light or to suit the 
convenience of the operator. 

Riveting Machine. C. W. Meadowcroft, Sr., 4702 Large Shier 
(Frankford), Philadelphia, Pa. Rotary riveting machine 
built in the following styles: As a bench machine with foot 
control, as a column foot-lever type, and as a dial feed ma- 
chine, the latter taking the place of the foot-lever designed 
for certain classes of work. 

Electric Furnace. Multiple Unit Electric Co., 136 Liberty 
St.. New York. Electric muffle-furnace with special con- 
troller built in the furnace case. Temperatures varying from 
200 to 1800 degrees F. can be maintained indefinitely, and 
the furnace will operate on a 100 or 220 direct or alternating- 
current circuit, but cannot be used with both circuits, as the 
controller is built with reference to the voltage. 


Band Finishing Machine. Gardner Machine Co., Beloit, Wis. 
Motor-driven band finishing machine, the wheels of which 
are mounted directly on the armature shaft. Adjustable, 
cast-iron dust-hoods nearly enclose the wheels, and there is 
an opening at the bottom for exhaust connection. The band 
wheel is so arranged that the band is kept taut under a 
constant spring tension. This machine is also made for a 
belt drive. 


Tube Cleaner. Joseph T. Ryerson & Son, Chicago, Ill. 
Tube-cleaning attachment designed to be used in connection 
with this company’s tube-cutting machine. The principal 
parts are a friction wheel, and adjustable twin-roller clean- 
ing burrs which are built of hardened serrated steel disks. 
These cleaning burrs are assembled in a unit, which is readily 
interchanged with the roller tube support employed when the 
machine is used for cutting tubes. 


Cylinder Boring Machine. Newton Machine Tool Works, 
Inc., Philadelphia, Pa. Locomotive cylinder and valve cham- 
ber boring and. facing machine, so designed that the valve 
chamber can be bored without resetting the work. The table 
has a vertical adjustment and the spindle, which is 7 inches 
in diameter, has a rapid power traverse in either direction, 
in addition to the hand adjustment. The minimum distance 
between the center of the spindle and the top of the table is 
16 inches and the maximum, 40 inches. 


Gear-cutting Machine. BH. J. Flather Mfg. Co., Nashua, 
N. H. Forty-inch automatic gear-cutting machine arranged 
with a-bevel gear attachment and equipped with a motor 
drive. The power is transmitted through an endless leather 
belt, the tension of which is varied by adjusting the base 
of the motor. The indexing mechanism is enclosed and 
mounted in a detachable bracket. The machine is built on 
the. unit system, and the indexing, feed, and speed mechan- 
isms, as well as other parts, are finished and tested before 
being assembled. 


Gang Drill. W. F. & John Barnes Co., 231 Ruby St., Rock- 
ford, Ill. 20-inch, sliding-head gang drill made with from two 
to six spindles. This machine can be equipped with either 
a plain lever feed, a combined lever and worm feed, or a 
self-feed and automatic stop. The automatic stop mech- 
anism is so designed that it can be set to disengage the 
worm from the worm-gearing, thus permitting the drill spindle 
to be returned quickly, or it can be arranged to disengage the 
miter feed gears, which stops the feed but leaves the worm- 
gearing in mesh for accurate facing operations. 

Drilling Machine. Langelier Mfg. Co., Providence, R. I. 
Special drilling machine intended for drilling and counter- 
sinking two holes on the opposite sides of jewelry beads. 
The machine is also applicable to many other uses. It is 
equipped with two vertical spindles which are opposed, one 
being below and the other above the part to be drilled. 
These spindles are actuated through rack and pinions and 
both move toward the work simultaneously. To cases where 
it is necessary to drill two holes on the same axis and part 
way through the work, this machine is especially adapted. 

Turret Drilling Machine. Turner Machine Co., Danbury, 
Conn. Four-spindle turret drilling machine intended for work 
requiring more than one operation at one setting. The 
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spindles are mounted in a vertical turret and are driven 
through spur gears. By means of an indexing device, any 
one of the four spindles can be quickly located and locked 
in the operating position. The maximum distance from the 
operating spindle to the table is 28 inches. The over-all 
height is 6 feet 2 inches, and the weight 700 pounds. This 
machine is also built in other styles and sizes to suit different 
classes of work. 


Loxograph. The Loxograph Instrument Co., Wilmington, 
Del. The loxograph is a triangular straightedge as well as a 
true 45-degree angle, and the ruling edges are supported out 
of contact with the paper by hardened steel knife-edged 
wheels. As these wheels do not pick up ink, the instrument . 
can be moved over wet ink lines without blurring or smear- 
ing them, so that the work of making ink drawings can pro- 
ceed rapidly, as it is unnecessary to wait for the ink to dry. 
Flooding is also impossible, even though the ink wets the 
ruling edges. The loxograph is made in 5%4- and 10-inch 
sizes, respectively. The instrument has been thoroughly 
tested, and is said to effect a considerable saving in time. 


Tool-Grinding Machine. Brown & Sharpe Mfg. Co., Proy- 
idence, R. I. Universal and tool-grinding machine which will 
take work up to 18 inches in length and swing 12 inches. 
It is especially adapted to the grinding of milling cutters, 
straight or taper reamers, etc. This machine can also be 
used for straight or taper cylindrical grinding, and, by means 
of attachments, internal and surface grinding can also be 
done. The base and column are cast in one piece, thus giving 
a rigid support for the wheel spindle. The spindle head has a 
traverse adjustment of 114 inch, a vertical adjustment of 4 
inches, and a radial movement to any position. The sliding 
table is operated by a crank at the front of the saddle, and 
can be swiveled to 45 degrees either side of the central posi- 
tion. Sixteen changes of work speeds are obtained through a 
multiple, friction-disk speed mechanism. Provision is made 
for wet grinding. ; 

* * * 


THE TRAINING OF DRAFTSMEN 


In a paper read before the American Society of Engineer 
Draftsmen, Mr. F. G. Higbee gave a brief summary of the 
particularly important subjects in which a draftsman ought 
to be proficient in order to fill his position in life to the best 
advantage to himself and his employer. Primarily, a draftsman 
must know how to draw; that is, he must have mastered the 
technique of drawing and must be able to execute a neat and 
clear drawing with legible letters and dimensions. This, of 
course, is merely a foundation upon which to build. A good 
draftsman must have a good grasp of shop methods and should 
have a fair conception, both by observation and actual prac- 
tice, of patternmaking, foundry practice, forging and machin- 
ing operations. Next, a good draftsman and designer must 
have a grasp of the theoretical principles of mechanisms. 
Pulleys, belting, gearing, mechanical movements, fastenings, 
bearings, and lubrication are the elements which he should 
take up in turn and study and discuss with those who could 
give him practical pointers. 

It is also necessary in order to be a fair draftsman and 
designer to have some knowledge of the properties of the 
various materials used in engineering work and machine con- 
struction. He must also have a fair knowledge of the mathe- 
matical and mechanical principles involved in calculations of 
the strength of materials. Mathematics is ever an important 
subject and one on which many draftsmen fall*short. The 
so-called higher mathematics are, perhaps, seldom required, 
but trigonometry and logarithms and a fair portion of plane 
and solid geometry will never fail to prove useful. The good 
machine designer also needs an understanding of the princi- 
ples of physics and chemistry; the practical application of 
electricity and magnetism; the laws of vapors and gases; hy- 
drostatics, and in general, of the fundamental physical laws. 
which are the foundation of all engineering work. Last, but 
not least, the study of English should never be overlooked or 
neglected by one who expects to hold anything but a 
subordinate position. Its proper use is essential to every 
man who would win the respect and confidence of his asso-— 
ciates and superiors, and no training in engineering is com- ~ 
plete without a knowledge of how to convey ideas correctly 
in written form. 

This outline gives the necessary foundation for any drafts- 
man who hopes to be able to advance, and it provides a foun- 
dation upon which any man may build, no matter to what 
aspirations his ambition may have inspired him. 
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DRILLING MACHINES FOR PANAMA 
CANAL GATES 


. Sixteen electrically operated machines of special construc- 
tion are being used for drilling and reaming rivet holes in 
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Fig.1. Foote-Burt Special Drilling Machine for Canal Gates 
the enormous lock gates of the Panama Canal. Each of these 
machines weighs about six tons. They are mounted on broad 
adjustable scaffolds which are suspended on chains attached to 
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Fig. 2. Side View showing Motor Drive 


brackets on top of the gate, as shown in Fig. 3. On each scaf- 
fold there is a standard gage track along which the machine 
is moved for drilling the horizontal rows of rivet holes. This 
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movement is effected by the inclined handwheel seen in Fig. 1, 
which is a front view of one of the machines. This hand- 
wheel operates through a train of gears, and the adjustment 
can readily by made as roller bearings are used. 

All of the controlling mechanism is centrally located as the 
illustration shows. The horizontal shaft and handwheel above 
the spindles, actuates, through suitable reduction gearing, a 
screw which raises and lowers the drilling head. This head 
is counterbalanced so that vertical adjustment is easily made. 
The spindles have a quick-return movement effected by any 
one of the four levers of the spider-wheel shown. 

Each machine has four changes of power feed which are 
obtained through a quick change gear mechanism. The length 
of the power feed is 16 inches and either of the spindles can be 
fed independently. The clutch lever for engaging either spindle 
is located just above the No. 15 seen on the head of the ma- 
chine, and the feed changing lever is just above this clutch 
lever. There are nine speeds varying from a very slow speed 
for heavy drilling, to very high speeds for lighter work. The 
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Fig. 8. Drilling Machine on Scaffold for Drilling Rivet Holes in 
Panama Canal Lock Gates 


spindles are arranged to suit the uniform spacing of the rivet 
holes in the lock gates. During a test made at Gatun, one of 
the machines drilled 1 1-16 holes through 1-inch plates in four 
seconds, or at the rate of 15 inches per minute. 

These machines are driven by Westinghouse direct-current, 
adjustable-speed, shunt-wound motors rated at 10 horsepower. 
The motor is mounted directly on the base, as shown in Fig. 2, 
and connection is made with the spindles through the gearing 
shafts, as shown. 

These machines were placed in operation in February of 
this year, on the main gates at Gatun, and they are to be used 
on all the gates in the three locks. They were designed and 
built by the Foote-Burt Co., Cleveland, Ohio, especially fer 
use on the Panama Canal. 

* * * 

The third and last installment of “Watch Movement Manu- 

facture” will appear in a future number. 
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THE ADVANTAGE OF THE NARROW 
GUIDE 


By JOSEPH JEWSBURY* 


The recent articles on the “narrow guide’ which have ap- 
peared in MAcHINERY have called attention to facts which 
have not been recognized hitherto by many designers of ma- 
chinery. The writer, in common with others, had instinctively 
accepted ag an axiom that the narrow guide did reduce “cross- 
“wind,” and had never attempted a mathematical analysis 
of the conditions. In the catalogues of some leading makers 
of machine tools, it is stated that one of the advantages of 
the narrow guide is that it reduces “cross-wind.” 

In the present article the writer intends to deal with the 
question of the relative locations of the guide center, feeding 
force, and the main resistance. This will, in a way, supple- 
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Analysis of the Action of Forces involved when Moving a Slide 
against the Resistance of a Cut 


ment the analysis given by Mr. H. T. Millar in the May 
number of MacuHINnrErRy, engineering edition.. Five arrange- 
ments of positions of guide center line, feeding force, and 
resistance of cut are possible. Three of these are indicated 
in Figs. 1, 2 and 8. 

In Fig. 1, the guide center line is located between the feed- 
ing force 7 and the resistance 7,. Fig. 2 shows 7 and T, on 
the same side of the guide center, 7, having the greater ec- 
centricity, and in Fig. 3, 7 acts at a greater distance from 
the guide center than 7, and.on the same side of it. The 
two remaining conditions are when the feeding force is in 
the same line as the cutting resistance, either eccentric to 
the guide center or on the same line. 

Using the notation*shown in the accompanying engraving, 
we have from Fig. 1: 


PL=Tet+Ty (1) 
24P=>T—T, 
T—T, 
Hence, P= (2) 
2 
From (1) and (2): 
L (T—T,) 
SSS SSO EGS] 
2 ou 
T,(L+2py) 
t= —______—_ (3) 
L—2yxr 


In Fig. 2, PL=T,y—Tz, and by proceeding as before, 
we find: 


T,(L+2py) : 
DS ee a (4) 
L+2ye 
Similarly for Fig. 3, PL=T2«#—T,y, and 
T; (L—2uy) 
DS (5) 
L—2y2 


* Address: 13 Winsted Rd., Gravelly Hill, Birmingham, England. 
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In the other two cases T is equal to 7, neglecting other 
resistances. 

Comparing the results (3) and (4), and (3) and (5), it is 
obvious that, with the same values for L, T, # and y, thé 
feeding force is greatest with the arrangement shown in 
Fig. 1. The dimensions of # and y determine whether the 
arrangement in Fig. 2 or Fig. 3 is more efficient. As an 
example, assume that 7,—=2000 pounds, &—20 inches, c= 
4 inches, y=6 inches, and »—0.1. 

In Fig. 1, Equation (3), 

2000 (20 + 2 x 0.1 X 6) ae 
T= —_______—_————_—_—- = 2208 pounds. 
20—2 X01 X% 42, 


In Fig. 2, Equation (4), 


2000 (20 + 2 x 0.1 X 6) 
T= ——_ ————-_ = 2088 pounds. 
20+2x 01x 4 

Hence, the feeding force is 170 pounds greater in the former 
case, 

From (3) and (4) we find that the feeding force in Fig. 1 
is to that in Fig. 2 as L4+2yua2 is*to L—2yaz. From (3) 
and (5) we find that the feeding force of Fig. 1 is to that of 
Fig. 8 asL+2yuy is to L—2ywy. This shows that it is 
best, whenever possible, to have the feeding force act on the 
same side of the guide center as the cutting resistance. As 
pointed out in the article on this. subject in the May number, 
the advantages of the narrow guide are dependent mainly on 
its correct location. That this is true, and that this is in 
fact the deciding factor, ig proved by the expressions (3), 
(4) and (5), and can be strikingly illustrated by an example. 
Comparing the relative values of the feeding forces in cases A 
and B, Fig. 4, it will be found that for this particular case 
no advantage is gained by the adoption of the narrow guide, 
owing to the unfavorable location of the feeding force and the 


resistance. 
T, (20—2 X 0.1 & 2) 
Case A, Equation (5), 7=———————_ = 1.08 7, 


20— 2% 015 


T, (20+ 2 X 0.1 X 1.75) 
Case B, Equation (3), 2 = —————- => 
20—2 < 0.1 X 1.25 


Hence, 7 is practically the same in both cases. 

Two well-known examples from practice may be pointed out 
where the feeding force acts on the same side of the guide 
center as the main resistance, viz.: the cutter slide of the 
Brown & Sharpe gear cutter illustrated in the article re- 
ferred to in the May number of Macuinery, and the side 
shaper of English design when arranged with a narrow guide. 


1.03 T, 


* * 


NEW ELECTROPLATING PROCESS 


Consul Horace Lee Washington, of Liverpool, England, re- 
ports that a new electroplating process has recently been 
developed by two Italian chemists. A description of this 
process recently appeared in Chambers Journal. The process 
is creating considerable interest, as it comprises a means 
of depositing metals of any character upon any insoluble 
surface by electrical energy. It is claimed that china, wood, 
glass, celluloid, paper and other substances which have hith- 
erto been regarded as beyond the electroplater’s art can be 
coated as easily as metals generally electroplated. The plat- 
ing enters the fabric of the material so treated and becomes 
practically an integral part of it. If an attempt, for instance, 
is made to chip the plating from a glass vase the glass will 
come away with the metal coating. When plating china, the 
article must be in its unglazed condition, and glass which 
is to be treated must first be roughened by sandblasting to 
remove the polish, so as to enable the metal to secure a firm 
grip. The process, which is known as the Marino process, is 
also of considerable hygienic value in the household, where 
many articles may now be used plated with suitable metals. 
The possibility of being able to deposit a coating upon alumi- 
num, for example, thus saving it from oxidation, will popu- 
larize the use of this metal in the home and in many indus- 
tries where it is now excluded on account of the fact that it 
rapidly corrodes in the presence of acids. 
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M. C. B. AND A. R. M. M. ASSOCIATIONS 
CONVENTIONS 


The forty-sixth annual convention of the Master Car 
Builders Association and the forty-fifth annual convention of 
the American Railway Master Mechanics Association were 
held at Atlantic City, N. J., June 12 to 19, inclusive. The 
Master Car Builders convention was held June 12, 13 and 14, 
and the Railway Master Mechanics convention June 17, 18 and 
19, on Young’s new pier. 

The technical program of the Master Car Builders Associa- 
tion included the following papers and discussions: 


June 12—‘Train Brake and Signal Equipment’; 
Shoe Equipment”; “Car Wheels.” 

June 138—Discussion of reports on “Safety Appliances”; 
“Rules of Interchange”; “Prices for Labor and Materials”; 
“Rules for Loading Materials”; “Damage to Freight Equip- 
ment by Unloading Machines’; “Overhead Inspection’; 
“Coupler and Draft Equipment”; “Car Trucks’; “Springs for 
Car Trucks”; “Train Lighting and Equipment.” 

June 14—Discussion of reports on “Train Pipe and Connec- 
tions for Steam Heat’; “Tank Cars”; “Specifications for Tests 
of Steel Truck Sides and Bolsters’; “Capacity Marking of 
Cars”; ‘Lettering Cars.” 

The following officers were elected for the Master Car 
Builders Association: 

President, C. EH. Fuller, Union Pacific Ry. 

First vice-president, M. K. Barnum, [llinois Central R. R. 

Second vice-president, D. F. Crawford, Pennsylvania Lines. 

Third vice-president, D. R. MacBain, L. S. & M. S. Ry. 

Treasurer, John 8. Lentz, Lehigh Valley R. R. 

Executive Committee—R. EH. Smith, Atlantic Coast Line; C. 
EH. Chambers, Central R. R. of New Jersey; and Henry LaRue, 
Chicago, Rock Island & Pacific R. R. 

The program of the American Railway Master Mechanics 


convention was as follows: 

June 17—Discussion of reports on “Mechanical Stokers”; 
“Revision of Standards”; “Specifications for Cast Steel’; “Lo- 
comotive Frames.” 

June 18—Discussion of reports on “Main and Side Rods”; 
“Safety Valves”; “Safety Appliances”; “Design, Construction 
and Maintenance of Locomotive Boilers”; “Contour of Tires’; 
individual paper on “Increased Power Obtained with Superheat 
as Compared with the Maximum Power Obtained with Satur- 
ated Steam,” by Prof. C. H. Benjamin and Prof. L. HE. Endsley; 
“Steel Tires.” 

“June 19—Discussion of reports on “Flange Lubrication”; 
‘Minimum Requirements for Headlights’; ‘Standardization of 
Tinware”’; “Maintenance of Superheated Locomotives’; “En- 
gine Tender Wheels.” 

The following officers were elected for the American Rail- 
way Master Mechanics Association: 

President, D. F. Crawford, Pennsylvania Lines. 

First vice-president, T. Rumney, C. R. I. & P. R. R. 

’ Second vice-president, D. R. MacBain, L. S. & M. S. Ry. 
Third vice-president, F. F. Gaines, Central of Georgia Ry. 
Executive Committee—G. W. Wildin, N. Y.,N. H. & H.R.R.; 

C. F. Giles, L. & N. Ry.; and William Schlafge, Erie R. R. 


The Railway Supply Manufacturers Association holds an 
annual exposition of railway car and locomotive parts, sup- 
plies, apparatus, etc., on the pier simultaneously with the con- 
ventions. The exhibit this year was larger than ever before, 
the space having been increased by extending the pier, thus 
making 7400 square feet additional space available, and in- 
creasing the total area to 83,500 square feet. Among the manu- 
facturers exhibiting were the following: 

Ajax Mfg. Co., Cleveland, Ohio. ‘Scrap reclaiming rolls and 
forgings. 

American Infusion Steel Process Co., New York. Compound 
for casehardening and converting low-grade steel into high- 
grade steel. 

American Tool Works Co., Cincinnati, Ohio. Motor-driven 
machine tools comprising 24-inch geared head lathe, 16-inch 
relieving lathe, 2-foot geared radial drill, 6-foot plain radial 
drill, 16-inch shaper and 24-inch shaper. 

American Vanadium Co., Pittsburg, Pa. Vanadium steel, 
iron, brass and bronze locomotive parts, vanadium steel forg- 
ings, etc. 

Baker Bros., Toledo, Ohio. 

Baush Machine Tool Co., Bethlehem, Pa. 
radial drill. 

Bullard Machine Tool Co., Bridgeport, Conn. Forty-two-inch 
vertical turret lathe. 

Carborundum Co., Niagara Falls, N. Y. Carborundum and 
Aloxite grinding wheels. 

Chisholm & Moore Mfg. Co., Cleveland, Ohio. 
and I-beam trolleys. 


“Brake 


Automatic drilling machine. 
Hydro-pneumatic 


Chain hoists, 
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Davis Boring Tool Co., St. Louis, Mo. Line of Davis expan- 
sion boring tools. 

Davis-Bournonville Co., New York. Oxy-acetylene welding 
and cutting apparatus, including the ‘‘oxygraph,” a device 
working on the pantograph principle. 

Duff Mfg. Co., Pittsburg, Pa. Track jacks and screw jacks. 

Gilbert & Barker Mfg. Co., Springfield, Mass. Apparatus for 
storing and handling oils. 

Goldschmidt Thermit Co., New York. Thermit products and 
exhibits showing the application of the thermit process for 
welding. 

Gould & Hberhardt, Newark, N. J. Twenty-four-inch shaper 
and model showing construction of sixteen-inch shaper. 

Edwin Harrington Son & Co., Inc., Philadelphia, Pa. I-beam 
trolieys and spur geared and screw hoists. 

Higley Machine Co., New York. Cold metal saw. 

International Oxygen Co., New York. I. O. C. generators for 
producing oxygen and hydrogen, etc. 

Landis Machine Co., Waynesboro, Pa. 
cutters. 

Lucas Machine Tool Co., Cleveland, Ohio. 
zontal, boring, drilling and milling machine. 

Manning, Maxwell & Moore, Inc., New York. Hendey lathes, 
Gridley automatic machines, Cincinnati gear cutters, Cincin- 
nati crank planers, Reed engine lathes, National Co.’s forging 
and heading machines, etc. 

Newton Machine Tool Works, Philadelphia, Pa. 
cutting-off machine of the internal type. 

Niles-Bement-Pond Co., New York. Niles new model car 
wheel boring machine and Pond reversing motor drive planer. 

Norton Co., Worcester, Mass. Grinding wheels and floor 
grinders. 

Norton Grinding Co., Worcester, Mass. 
and car wheels. 

Oxweld Acetylene Co., Chicago, Ill. Oxy-acetylene and oxy- 
hydric welding apparatus. 

C. F. Pease Co., Chicago, Ill. 
washing machine. 

Win. Sellers & Co., Inc., Philadelphia, Pa. Locomotive in- 
jectors, parts of high power car wheel lathes, etc. 

Standard Roller Bearing Co., Philadelphia, Pa. Roller bear- 
ings, car journal boxes and other anti-friction bearings. 

Tabor Mfg. Co., Philadelphia, Pa. Inserted tooth saws. 

Van Dorn & Dutton Co., Cleveland, Ohio.. Portable electric 
drills and reamers. 

Vixen Tool Co., Philadelphia, Pa. Vixen files and machine 
for testing files. 

Warner & Swasey Co., Cleveland, Ohio. Hollow hexagon tur- 
ret lathe. 

Watson-Stillman Co., New York. Hydraulic jacks. 

Wilmarth & Morman Co., Grand Rapids, Mich. 
grinders, lathe center grinders, drill grinders, etc. 

Yale & Towne Mfg. Co., New York. Chain blocks, electric 
hoists, trolleys, locks, etc. 


Double head bolt 


Precision hori- 


Cold saw 


Ground car axles 


Automatic blueprinting and 


Surface 
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SPRING MEETING OF THE A. 5S. M. E. 


The Spring meeting of the American Society of Mechanical 
Engineers was held in Cleveland, Ohio, May 28-31. Past presi- 
dent Ambrose Swasey, chairman of the executive committee, 
opened the meeting with a speech of welcome. Dr. A. C. Hum- 
phreys, president of the society, spoke on the economic rela- 
tions of the engineer and society. The professional sessions 
were held in the Chamber of Commerce, as was also the mem- 
bership reunion and informal reception. The registration of 
members of all grades was the largest of any Spring meeting 
in the history of the society, being nearly 600. The technical 
program included the following papers and lecture: 

“A New Analysis of the Cylinder Performance of Reciprocat- 


ing Engines,” J. Paul Clayton. 

“Bquipment of a Modern Flour Mill on a Gradual Reduction 
System,” John F. Harrison and W. W. Nichols. 

“Design and Mechanical Features of the California Gold 
Dredge,” Robert E. Cranston. 

“Problems in Natural Gas Engineering,” Thomas R. Wey- 
mouth. 

“Sound Waves—How to Photograph Them and What They 
Mean,” Dr. Dayton C. Miller of the Case School of Applied 
Science. 

“New Processes for Chilling Cast Iron,’ Thomas D. West. 

“Strength of Steel Tubes, Pipes and_Cylinders Under In- 
ternal Flume Pressure,’ Reid T. Stewart. 

“On the Control of Surges in Water Conduits,” W. F. Durand. 

“Speed Regulation in Hydro-electric Plants,’ Wm. F. Uhl. 

“The Present State of Development of Large Steam Tur- 
bines,” A. G. Christie. 

“A Discussion of Certain Thermal Properties of Steam,” G. 
A. Goodenough. 

“The Reduction in Temperature of Condensing Water Reser- 
voirs Due to Cooling Effect of Air and Evaporation,’ W. B. 


Ruggles. 


: 
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“Results of Tests on the Discharge Capacity of Safety 
Valves,” E. F. Miller and A. B. Carhart. 


An informal reception for the members was held at the home 
of Mr. and Mrs. Ambrose Swasey, Tuesday afternoon, May 28, 
and a reception and dance at the Colonial Club Thursday 
evening, May 30. 

The plants of Warner & Swasey Co., Brown Hoisting Ma- 
chinery Co., Winton Motor Co., Peerless Motor Car Co., Na- 
tional-Acme Mfg. Co., White Co., American Steel & Wire Co., 
Wellman-Seaver-Morgan Co., Akron; Goodrich Rubber Co., and 
the Diamond Match Co., at Barberton, were open to members. 


* * * 


AEROPLANE EXPOSITION IN BERLIN 


An International Aeroplane Exposition was held in Berlin, 
Germany, during the month of April. The most interesting 
fact brought out during the exposition was that so large a 
number of firms exist in Germany that are directly interested 
in the aeroplane industry. At the exposition there were 176 
exhibitors in all, of which twenty-two were firms exhibiting 
aeroplanes. There are twenty-seven German firms building 
aeroplanes exclusively, and twelve more constructing aero- 
planes in addition to other products. Many of these aeroplane 
factories are, of course, very small. Several, however, are or- 
ganized wth a considerable capitalization—for example, one 
company is capitalized at $375,000, another at $150,000, another 
at $62,500, while three are capitalized at $25,000 each. There 
are between 400 and 500 aeroplanes in use at the present time 
in Germany. Of the forty aeroplanes shown at the exposi- 
tion, thirty were monoplanes, nine biplanes, and one a tri- 
plane. The proportion of the various types, however, is some- 
what misleading as regards the relative popularity of the 
various types, as the biplanes were exhibited by several of 
the German firms who had been most successful, while many 
of the monoplanes shown were experiments by unknown firms. 
For military purposes, and in general when the greatest speed 
is not essential, the biplane seems to have proved most satis- 
* factory in Germany. 

In general, the designs followed closely the various French 
types, and there was an absence of freak machines such as 
are generally seen at expositions of this kind. Consul General 
A. M. Thackara of Berlin, from whose report to the Depart- 
ment of Commerce and Labor the facts above are abstracted, 
states that, at the present time, America has little to learn 
from Germany as regards actual designs of aeroplanes, as the 
ideas in prominence at the Berlin exposition were largely of 
French and American origin. This condition, he states, will, 
however, probably not obtain much longer, as the aeroplane 
problem is now -being attacked in Germany from every side 
both by the aviator in the field and the scientist in the labor-- 
atory. 

The most powerful aeroplane exhibited was the Boris 
Loutzkoy monoplane which was fitted with two 100-horse- 
power “Argus” motors, each driving an independent pro- 
peller, revolving around the same axis. With both: motors, the 
aeroplane, it is claimed, can attain a speed of ninety-three 
miles an hour. The machine can fly, however, with either 
motor alone. The weight, with pilot, one passenger, and sup- 
plies for a six-hours’ flight is about 3000 pounds. The width 
of the machine is 62 feet, the length about 50 feet and the 
supporting surface, 560 square feet. The “Argus” motor used 
in this aeroplane is of the four-cylinder type, making 1250 
revolutions per minute, and having a weight of 288 pounds 
or slightly less than 3 pounds per horsepower. Hilz of Dussel- 
dorf exhibited a motor of 120 horsepower, the weight of which 
was only 2.2 pounds per horsepower. 


a * a 


PERSONALS 


Frank Salomon, president of the Otto Gas Engine Works, 
Philadelphia, Pa., will sail on the Cincinnati July 4 for a six 
weeks’ trip in Germany. 


Ehrich Krell, vice-president of the Otto Gas En ine 
Works, Philadelphia, Pa., will return July 1 from a ehree 
months’ business trip to Germany and England. 


C. BE. Coolidge, Western representative of the Niles-Bement- 
) 
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Pond Co., has resigned to take charge of the manufacturing 
equipment in the various plants of the U. S. Motor Co. 


Frederick J. Benjamin, advertising manager of the Pawling 
& Harnischfeger Co., Milwaukee, Wis., has resigned to become 
advertising manager of the Jron Trade Review, Cleveland, 
Ohio. 


W. H. Shafer, for several years superintendent of the Cin- 
cinnati-Bickford Tool Co., Cincinnati, Ohio, has resigned to 
take the position of general manager of the Rivett Lathe Mfg. 
Co., Boston, Mass. 


Charles A. Moore, president of: Manning, Maxwell & Moore, 
Inc., New York, has returned from Europe, improved in 
health, after an absence of nearly two years, and has resumed 
attention to business. 


John Johannigman, for the past ten years secretary of the 
Oesterlein Machine Co., Cincinnati, Ohio, resigned his posi- 
tion April 15. Mr. Johannigman intends to enter the machine 
tool manufacturing business. 


H. Cadwallader, Jr., recently with the Isthmian Canal 
Commission at Panama, is now efficiency engineer with the 
Continental Motor Mfg. Co., of Muskegon and Detroit, Mich., 
installing the Taylor planning system. — 


Phil A. La Brie, formerly with the Gisholt Machine Co., 
Madison, Wis., has taken a position as salesman for New 
England with the Fitchburg Machine Works, Fitchburg, Mass., 
manufacturers of ‘“Lo-swing’’ lathes. 


J. E. Fries, engineer with the Crocker-Wheeler Co., Ampere, 
N. J., has been transferred to the San Francisco office as 
Pacific Coast engineer, where he will be able to render 
prompter service to the rapidly growing business of the com- 
pany on the Pacific Coast. 


Clarence A. Hills, who was lately made superintendent of 
the Abbott-Detroit Motor Co., Detroit, Mich., was presented by 
the employes of the Hupmobile Co., with whom he had been 
associated for the past two years, with a gold watch and 
diamond stickpin upon leaving to take his new position. 


Dwight N. Lane has been made superintendent of the works 
of the Bantam Anti-Friction Co., Bantam, Conn. Mr. Lane, 
who was connected for ten years with the New Departure Mfg. 
Co., Bristol, Conn., is well equipped with long shop experience 
in connection with the manufacture of ball bearings for his 
new position. 


Marion A. Morris has been appointed superintendent of the 
J. H. Sessions & Sons Co.’s plant at Bristol, Conn., succeed- 
ing Mr. Frank Garrigus, resigned. Mr. Morris was formerly 
connected with the Scovill Mfg. Co., and was superintendent 
for the Blake & Johnson Mfg. Co., from which position he re- 
cently resigned. 


Joseph V. Woodworth, consulting engineer at the New York 
office of the Taft-Peirce Mfg. Co., Woonsocket, R. L., 
has resigned, and taken the position of consulting engineer 
and New York representative of the Boston Pressed Metal 
Co., Worcester, Mass., with offices in the Tribune Building, 154 
Nassau St., New York. 


J. P. Thompson, who has been employed as general superin- 
tendent of the Van Norman Machine Tool Co., Springfield, 
Mass. (formerly Waltham Watch Tool Co.), assumed his 
duties June 5. Mr. Thompsor was until lately general super- 
intendent of the Cameron Steam Pump Co., New York, and 
formerly was with the Pond Machine Tool Co., Plainfield, N. J. 


OBITUARIES 


Gilbert Hart, inventor and patentee of safety emery wheels, 
in the manufacture of which he made a fortune, died May 31 
in Detroit, Mich., aged eighty-four years. 


Col. Francis A. Walker, the oldest employe of the H. & T. 
Fairbanks Co., St. Johnsbury, Vt., died April 26, aged eighty- 
seven years. Col. Walker entered the employ of the company 
at the age of twenty to learn the molders’ trade, and for sixty- 
two years was a foreman. 


Valdemar F. Lassoe died May 22 at his home, 83 Decatur 
St., Brooklyn, N. Y., aged seventy-six years. He was born 
in Copenhagen, Denmark, where he received an engineering 
education, and came to this country at the age of twenty-four. 
He was associated with Capt. John Ericsson in designing the 
Monitor, and subsequently worked with him for twenty-eight 
years. After Mr. Hricsson’s death he became consulting 
engineer for the American Hawaiian Steamship Co., for 
which he designed twenty-eight steamships. He was also, for 
eighteen years, consulting engineer for the North German 
Lloyd Co., and was the originator of the system now em- 
ployed for using oil as fuel on steamships. He was a fre- 
quent contributor of engineering articles to technical jour- 
nals. Mr. Lassoe is survived by a widow and one daughter. 

Wilbur Wright, who, with his brother Orville, was the first 
to accomplish mechanical flight, died of typhoid fever at 
Dayton, Ohio, May 30, eged forty-five years. Wilbur and - 
Orville were bicycle repairers in Dayton when they vecame 
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interested in aviation. The first experiments were made with 
gliders, and the first flight with a motor propelled aeroplane 
was made at Kitty Hawk, N. C., December 7, 1903. This 
flight of 852 feet was made in 59 seconds. Numerous short 
flights followed, and on September 26, 1905, a flight of 11% 
miles was made at Dayton in 38 minutes, 3 seconds, this one 
being longer than all previous flights put together. The 
Wright brothers were notable for modesty, reticence and 
perseverance. They worked under most discouraging circum- 
stances for years before the world recognized that they had 
actually solved the problem of navigating the air. 


* * 


COMING EVENTS 


July 9—Annual convention of the American Railway Tool Fore- 
men’s Association in Chicago. H. L. Miller, secretary of the supply 
association, 835 Monadnock Bldg., Chicago, III]. E 

August 20.—Annual convention of the International Railroad Mas- 
ter Blacksmiths’ Association at Hotel Sherman, Chicago, Ill. J. H. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. MG. 

September 2-7.—Sixth congress of the International Association for 
Testing Materials at the HPngineering Societies Building, 29 W. 39th 
St., New York. H. F. J. Porter, secretary, 1 Madison Ave., New York. 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; Hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. 

October 4-26.—International Machinery Exhibition at Olympia, Lon- 
don, England, organized by the Machine Tool and Engineering Asso- 
ciation, Ltd. 

October 7-11.—Annual convention of the American Hlectric Railway 
Association and allied associations in Chicago, Ill. The exhibit will 
be at Dexter Pavilion, 43d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 39th St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


CORNELL UNIVERSITY, Ithaca, N. Y., opened Rand Hall May 23 with 
appropriate exercises. The building, 50 by 170 feet and three stories 
tee eee to Jasper R. Rand, Jasper R. Rand, Jr., and Addi- 
son C. Rand. 


New HAVEN MANUFACTURERS’ EXHIBIT ASSOCIATION, New Haven, 
Conn., has been organized by the manufacturers of New Haven for the 
purpose of making a permanent industrial exposition. About eighty 
er cent of the manufacturers have taken space and installed exhibits 
n the Auditorium Bldg., 671-673 Chapel St. 


NATIONAIs MeTAL TRADHS ASSOCIATION, New England Bldg., Cleve- 
land, Ohio. Proceedings of the fourteenth annual convention of the 
association at the Hotel Astor, New York City, April 11, 1912. ‘The 
proceedings include a number of valuable technical papers on indus- 
trial education, employers’ liability and workmen’s compensation laws, 
safeguarding machinery, etc. 


UNIVERSITY OF SoUTH CAROLINA, Columbia, 8. C. Catalogue for the 
year 1911-12, together with announcements for the year 1912-13. This 
catalogue contains the usual information relating to the courses of 
study, the requirements for admission, and the departments of instruc- 
tion, together with a list of students. It is illustrated with unusually 
fine halftones showing the various buildings of the university. 


AMERICAN MuSHUM oF SaFnTy, 29 W. 39th St., New York. Paper 
entitled “Boat Installations and other Life-saving Devices for Safety 
at Sea,” prepared by Mr. Axel Welin, of London, England, and read at 
a meeting under the auspices of the museum at New York, May 9, 1912. 
The paper is well illustrated with halftones and line engravings show- 
ing the arrangement of life boats and davits. 


POLYTECHNIC INSTITUTH OF BROOKLYN, Brooklyn, N. Y. Catalogue 
of the college of engineering 1912-13. This catalogue gives a list of 
the faculty and instructors, and general information relating to the 
courses, admission requirements, fees, scholarships, ete. Some inter- 
esting information relating to the history of the Polytechnic Institute, 
its equipment, administration, regulations, and student organizations, is 
also given, together with a roster of students for 1911-12. 


AMERICAN MUSEUM OF SaAFETy, 29 W. 39th St., New York. No. 3 
of the “Manuals of Safety,” covering foundry practice, by Wm. H. 
Tolman, director of the museum. This little book, consisting of forty 
41%- by T-inch pages, reviews especially the dangers of the foundry and 
the departments connected with it, and suggests a number of remedies 
to avoid accidents and injurious effects on the health of the workers. 
The book is profusely illustrated, and sells at 25 cents. 


UNIVERSITY OF WISCONSIN, Madison, Wis., announces that the 
twelfth annual six weeks’ summer school of its College of Engineering 
opens June 24. Courses of instruction and laboratory practice are 
offered in electrical, hydraulic, steam and gas engineering, mechanical 
drawing, applied mechanics, testing of materials, machine design, shop 
work and surveying, in addition to which, subjects may be taken in 
the College of Letters. and Science. Further information may be ob- 


cs from Dean F. E. Turneaure, University of Wisconsin, Madison, 


NEW BOOKS AND PAMPHLETS 


Teen OF Nt a coe Lirr Bripems. By Henry Grattan 
yrrell, bridge and structural engineer, Evanston, Ill., reprinted 
from Applied Science, 1912. . : oo 
BOLTS, Bash PLATMS AND PLATING FoR STHEL Sracks, 
Green, Jr. 16 pages, 6 by 9 inches. 
Polytechnic Institute, Troy, N. Y. 


An ANALYTICAL STUDY OF THH ACTION OF THH Vacuum DasHpoT. B 
Karl Nibecker. 22 pages, 6 by 9 inches, and one folding caart 
Published by the University of Pennsylvania Mechanical and 
Hlectrical Engineering Department, Philadelphia, Pa. 


TWENTY-THIRD ANNUAL RBPORT ON THH STATISTICS OF RAILWAYS IN 
ied Behe pre, ee be Tee's ah June 30, 1910. 898 
; nches. ‘ 
Gommindion: Washington, D. C. Sie Mean en Comers 
PROCEEDINGS OF THE THIRTY-FIRST ANNUAL CONVENTION OF T 
Si 
AMERICAN WaTreR WorkKS ASSOCIATION. Held at Rochester, N., Y, 
June 9-10, 1911. 490 pages, 6 by 9 inches. Published by the 
. secretary of the society, 47 State St., ‘Droy, ENeey. 
TARTING CURRENTS OF TRANSFORMERS. By Trygve D. Yensen. 43 
pages, 6 by 9 inches. 18 illustrations. 6 tables. , 
mye, Uaiversity of Lilinois, Urbana, II. i ae ao 
bulletin No. issued by the Engineering Experiment Stati 
of the University of Illinois, and deals with fiereiarting eel de oe 
transformers with special reference to transformers with silicon steel 


: By Arthur M. 
Published by the Rensselaer 
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cores, in which the current may rise to more than seven times the 
aut load current—a phenomenon which is fully explained in the 
bulletin. 


ConstTRUCTING CONCRETP PorcHES. By A. A. Houghton. 62 pag 5 
iby 7% inches. 18 illustrations. ublished by Norman W. Henley 
& Son, New York. Price 50 cents. 4 
This book is No. 9 in a series of reference books for concrete work- 
ers and contains a treatise illustrating and describing the construction 
of monolithic concrete and concrete block porches, taking up the mold- 
ing of columns, balusters, lattice work and railings, as well as plain 
and reinforced types of porch floors. The book is concise and direct 
in the treatment of its subject. 


Tests oF CoLumMNs. By Arthur N. Talbot and Arthur R. Lord. 44 
pages, 6 by 9 inches. 20 illustrations. Bulletin No. 56 of the 
University of Illinois, Urbana, Ill. 

This bulletin contains an investigation of the value of concrete as’ 
reinforcement for structural steel columns. The tests recorded show 
that structural steel columns having a filling of concrete, if properly 
made, develop nearly all the strength of both the steel and concrete. 
The tests also show that up to the point of failure of the column, the 
preproonn’ shell of the concrete adheres tightly to the remainder of 
the column. 


ELECTRICAL INJURINS. By Charles A. Lauffer. 77 pages, 4 by 6% 
inches. Published by John Wiley & Sons, New York. Price 50 
cents. 

The author of this book is medical director of the relief department 
of the Westinghouse Hlectric & Mfg. Co., Hast Pittsburg, Pa., and is 
well qualified to treat the subject here dealt with. The book covers 
the causes, prevention and treatment of injuries with which workmen 
and others may meet in connection with electric currents. The book 
is intended to be of use to practical electrical men, and treats the 
subject in clear and simple language. 


CONCRETE BRIDGES, CULVERTS, AND Sewers. By A. A. Houghton. 58 
pages, 5 by 7% inches. 14 illustrations. Published by Norman 
W. Henley & Son, New York. Price 50 cents. 

This book is No. 8 in a series of reference books for concrete work- 
ers and contains a treatise illustrating and describing the various vie 
of solid and reinforced arch, slab, and girder concrete bridges, and the 
molding of concrete culverts, drains and sewers. The book is written 
in a clear and concise manner and will prove useful also to persons 
who are not following concrete work as an occupation, but who wish 
to get a general idea of the methods and principles involved. 


AMERICAN ExporTHrR’s Hxport Trapp Direcrory. Compiled by B. 
Olney Hough. 267 pages, 6 by 9 inches. Published by the John- 
ston Export Publishing Co., New York City. Price $3.00. 

This book contains lists of foreign buying agencies in the United 
States, manufacturers’ export agents, New York bankers engaged in 
foreign exchange business, foreign exchange dealers and brokers, ma- 
rine insurance companies and export trucking companies in New York 
City, and foreign freight forwarders. Detailed information of steam- 
ship services to foreign parts, a list of consuls of foreign countries in 
the United States, and of American consulates in foreign countries are 
also given. 


RUBBER HAND STAMPS AND THH MANIPULATION OF RuBBER. By T. 
O’Conor Sloane. 167 pages, 5 by 7 inches. Published by Norman 
W. Henley & Son, New York. Price $1.00. 

This is a new, revised and enlarged edition in which chapters on 
the use of rubber in surgery and dentistry and the construction and 
repairing of rubber tires have been added. The object of the book is, 
in general, to present in the simplest form the subject of the manipu- 
lation of India rubber. Among other subjects the book deals with the 
making of rubber stamps, rubber type, sheet rubber goods, solution of 
India rubber, ebonite, vulcanite and gutta-percha, etc. 


BrRAZING AND SoupERING. By James F. Hobart. 51 pages, 5% 4 8 
inches. 18 illustrations. Published by Norman W. Henley & Son, 
New York. Price, 25 cents. 

This is the fifth revised and enlarged edition of Mr. Hobart’s book, 
treating of the subject of brazing and soldering. It covers, in general, 
the same field as the previous editions, giving specific information re- 
garding brazing alloys, and solders, and methods used in brazing and 
soldering. One chapter is devoted to special methods of soldering and 
covers electrical work, and tin plate, galvanized iron and zinc, lead 
and aluminum soldering. Compositions of various solders and fluxes 
are also given. 


COALFIELDS AND COLLIERIHS OF AUSTRALIA. By F. Danvers Power. 
412 pages, 6 by Sie inches. 231 illustrations. Published by 
Critchley Parker, Melbourne, Australia. Price 25s. 

While coal mining plays a large part in the mining operations of 
Australia, this is the first work devoted to this important branch of 
the commercial activities of the commonwealth. The author, who is 
a member of the American Institute of Mining Engineers, as well as 
of the corresponding British and Australian societies, is well equipped 
to handle this subject, and the book will prove of value to those who 
are interested in the development of the Australian commonwealth 
and its mining industries. : 


Knots, SPLIcHS AND ROpPH-worK. By A. Hyatt Verrill. 102 pages, 
4% by 6% inches. 148 illustrations. Published by Norman W. 
Henley & Son, New York. Price, 60 cents. 

This book is a practical treatise giving complete and simple direc- 
tions for making the most useful and ornamental knots commonly em- 
ployed. The book is well. illustrated to show the exact methods used 
in making knots and splices. The contents of the book will be best 
understood from a review of the chapter headings: Cordage; Simple 
Knots and Bends; Ties and Hitches; Nooses, Loops, and Mooring 


Knots; Shortenings, Grommets, and Selvagees; Lashings, Seizings, 
Splices, etc.; Fancy Knots and Rope Work. 
SUPERHEATED STHAM IN LOCOMOTIVE SmrRvIcH. By W. F. M. Goss. 


6 pages, 6 by 9 inches. 51 illustrations. Published by the Uni- 
versity of Illinois, Urbana, I1l. 

This is bulletin No. 57 of the Engineering Experiment Station of 
the University of Illinois. It gives the results of a study of recent 
German practice in the use of superheated steam as well as of an 
elaborate series of tests made upon an American locomotive. The con- 
clusions are to the effect that the use of superheated steam introduces 
no serious difficulties; that it brings about a material saving in the 
use of coal and water; and that the power capacity of American loco- 
motives can be readily increased by this means, 


DIARY OF A ROUNDHOUSE FOREMAN. By T. S. Reilly. 158 pages, 5 by 
7 inches. Published by Norman W. Henley & Son, New York. 
Price $1.00. , 

This book contains a number of articles published some years ago 
by the author in the Railway and Engineering Review, under the title 
“Diary of a Roundhouse Foreman.” It is in compliance with many 
requests that these articles are now put in book form. The author 
has attempted to give a general idea of the nature and range of prob- 
lems that a roundhouse foreman has to meet. For this purpose it has 
been assumed that a typical young machinist has been placed in charge 
of a roundhouse, and his experiences are set forth in a manner 
which indicates that the author is a good story teller. ; 
House Wiring. By Thomas W. Poppe. 103 pages, 4% by 6% inches. 

(0) 


74 illustrations. Published by Norman W. Henle nm : 
York. Price, 50 cents. : i el 
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The Durability and Reliability of a Ma- 


chine depends largely upon the Quality 
of the Materials of which it is made 


Our iron castings are made in our own foundry by special pro- 
cesses devised to produce for each important part that quality 
of casting best adapted for the work it has to do. 


For example, the iron in our tables is condensed around the i] 
slots making them strong and durable. There is no sponginess. 
The metal at the bottom of the slots is as good as at the top. 


The dotted lines enclose the condensed 
portions of the casting 


The Spindle Driving Gears of our High Power Machines are 


all steel forgings. 


Most of them are nickel steel. ‘These are hardened by a special 
heat treatment which leaves the centres soft and prevents distortion. 


They are stronger than ordinary hardened gears. 


We use only those that meet our exacting scleroscope inspection 
test. 

Cincinnati Millers last longer, hold their accuracy better 

and cost less for maintenance than any others subjected 

to the same heavy duty of which ours are capable. 


THE CINCINNATI MILLING MACHINE COMPANY 


CINCINNATI, OHIO, U. S. A. 


EUROPEAN AGENTS—Alfred H. Schutte, NODERS; Berlin, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., Vienna, Buda- 
G i inl rchi sea per Birmingham, Manchester, 


: & i AN AGENTS—Andrews & George, Yokohama. CUBA AGENT—Krajewski- Pesant Co., Havana. ARGENTINE 
AGENTS Robert Pusterla & Co., Buenos Ayres. 
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This book is a treatise describing and illustrating up-to-date methods 
of installing electric light wiring and is intended primarily for persons 
of limited experience who wish to obtain a practical knowledge of the 
installation of electric lighting systems. The subject is treated in a 
simple and concise manner and illustrations are used throughout the 
book to clearly convey the ideas presented. The book consists of seven 
chapters headed as follows: Showing the Plans and Layout of the 
Electrical Work; Flexible Metallic Wiring Systems; Installing. Rigid 
Conduit; Combining Flexible and Rigid Conduit; Wiring and Switch 
Diagrams and Connections; Grounding Metallic Conduit Systems; Knob 
and Tube System. 


Farm GAs Encinas. By H. R. Brate. 195 pages, 5 by 7 inches. 37 
illustrations. Published by the Gas Engine Publishing Co., Cin- 
cinnati, Ohio. Price $1.00. 

This book is intended to present, in a simple way, the methods used 
in the successful running of gas engines. Examples are given of va- 
rious troubles met with in the manipulation of these engines, the book 
being intended especially for persons who use small units for agricul- 
tural work on small industrial plants. Special attention has been 
ealled to the troubles met with in the ignition system. The language 
used is clear and simple and well adapted to the class of readers for 
which the book is intended. The various chapters of the book discuss 
two- and four-cycle gas engines, fuels, carburetion, compression, igni- 
tion, magnetos, batteries, coils, lubrication, cooling, gas tractors, port- 
ables, farm pumping plants, farm lighting plants, farm machinery 
operated by gas engines, and marine engines. 


PRIMER OF SCIBNTIFIC MANAGEMENT. By Frank B. Gilbreth. 108 
pages, 5 by 7% inches. Published by D. Van Nostrand Co., New 
York. Price $1.00. é p 

In the early part of 1911 the American Magazine published a series 
of articles by Frederick W. Taylor, entitled ‘‘The Principles of Scien- 
tific Management.” As a result of the publication of these articles, 
hundreds of letters were sent to the magazine requesting further infor- 
mation on the subject. These letters were all handed to the author 

of the present book and are answered in it. Hence, the book is not a 

complete treatise on scientific management, but gives in a catechism 

form a comprehensive idea of the main principies of the subject. The 
book is divided into five chapters headed as follows: Definitions of 

Terms of Scientific Management; Laws, or Principles, of Scientific 

Management; Application of the Laws of Scientific Management; The 

Effect of Scientific Management on the Worker; and Relation of Scien- 

tific Management to Other Lines of Activity. 


ELEMENTARY INTERNAL COMBUSTION ENGINES. By J. W. Kershaw. 171 
pages, 54% by 7% inches. 117 illustrations. Published by Loug- 
mans, Green & Co., New York. Price, 90 cents. 

The author of this book, who is a lecturer in engineering at the 
University of Sheffield, England, states in the preface that it is in- 
tended to give an elementary account of the construction and working 
of internal combustion engines and power gas producers, and~thus to 
serve as an introduction to the more advanced books dealing with the 
subject. The explanations have, for this reason, been made as simple 
as possible, but within its scope the book is thorough and compre- 
hensive and provided with a great number of sectional illustrations 
showing the exact workings of the various parts of the gas engine. 
The contents by chapters are as follows: The Gas Engine; Large 
Gas Engines; Gas Engine Governing; Ignition; The Indicator and 
Indicator Diagrams; Calorifie Power; Gas Producers; Theory of Gas 
Producers; Oil Engines; Petrol Engines; Oil Engines for Ships; Other 
Combustion Motors; Engine Efficiency. 


By Frederick W. Taylor and Sanford EH. Thompson. 


CONCRETE COSTS. 
Published by John 


709 pages, 5 by 8 inches. 82 illustrations. 
Wiley & Sons, New York. Price, $5.00. 

This book is designed to meet the needs of both the contractor and 
the engineer and architect in making rough and approximate as well 
as accurate and detailed estimates. It is also intended to make pos- 
sible an economical layout and a scientific management of the work in 
combination with task and bonus systems. The book contains an im- 
mense amount of data relating to all phases of concrete work and 
it is impossible in a brief review to give more than a general idea of 
its contents. It has twenty-three chapters which are headed as fol- 
lows: Approximate Costs of Miscellaneous Concrete Work; Approxi- 
mate Cost Data on Concrete Structures; Approximate Costs of Rein- 
forced Concrete Buildings; Determination of Labor Cost; Task-work 
in Construction; Proportioning Concrete; Tables of Quantities of Ma- 
terials for Concrete and Mortar; Cost of Concrete Materials; Hxcavat- 
ing and Crushing Stone for Concrete; Handling and Transporting Ma- 
terials; Labor of Hand Mixing; Machinery Plants for Mixing and 
Handling Concrete; Labor Costs of Machine Mixing; Forms for Mass 
Concrete; Arch Centers; Forms for Reinforced Concrete; Tables of 
Concrete Volumes; Tables of Steel Areas and Quantities; Tables of 
Times and Costs Bending and Placing Steel; Tables for Designing 
Forms; Tables of Quantities of Lumber for Forms; Tables of Times 


and Costs of Labor on Forms; Estimates for Reinforced Concrete 
Construction. 
PRACTICAL THERMODYNAMICS. By Forrest E. Cardullo. 411 pages, 


6 by 9 inches. 224 illustrations. Published by McGraw-Hill Book 
Co., New York. Price $3.50. 

While this book is intended primarily as a textbook for the use of 
classes in mechanical and electrical engineering, it is written in a 
manner which will appeal especially to the practical man. The author 
has presented his subject so that any person who would like to obtain 
a general understanding of thermodynamics without going into the 
subject deeply enough to analyze the mathematical deductions, will be 
able to do so without difficulty. The book has been prepared with a 
clear view of both practical and theoretical considerations, and the 
laws which underlie the action of thermodynamic apparatus are so 
presented that the reader will not only be able to comprehend the 
principles involved, but also to correctly design apparatus based upon 
these thermodynamic principles. The book has a pleasing and refresh- 
ing touch of originality, and as the writer himself states in the 
preface, he has not hesitated to present new methods whenever these 
methods seemed simpler and better than the older ones. Many of the 
definitions given, therefore, differ radically from those found in other 
textbooks, and the whole subject has, as a result, become more simple 
and also more logical. Such items as can only be fully comprehended 
and satisfactorily studied by more advanced students have been printed 
in smaller type, so as to distinguish them from the remainder of the 
text. In this way, it is possible for students who have advanced fur- 
ther to deal with the subject in a most thorough manner, while begin- 
ners may read only such parts as are especially intended for them at 
their present stage of development. A great number of problems for 
exercises are presented, these problems being given at the end of each 
chapter. The answers accompany the problems in each case. The 
general scope of the work will be best understood from a review of 
the headings of the chapters of the book: The Nature and Measure- 
ment of Heat; The Thermal Properties of Gases; The Expansion of 
Gases; Thermodynamic Processes and Cycles; The Thermal Properties 
of Vapors; Wet and Superheated Vapors; Mixtures of Gases and Va- 
pors; The Steam Engine; Steam Cycles; Losses in the Steam Engine; 
Notes on the Design and Testing of Steam Engines; The Steam Tur- 
bine ; Condensing Machinery ; Combustion; The Steam Boiler; Boiler 
Plant Auxiliaries; Water-cooling Apparatus; Hot-air Bngines; The 
Internal Combustion Engine; Notes on the Design and Performance of 
Internal Combustion Engines; Gaseous Fuels; Compressed Air; Re- 
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frigeration; Heating, Ventilation, Evaporation and Drying; Entropy 
Diagrams; The Kinetic Theory of Heat. 


NEW CATALOGUES AND CIRCULARS 


NELSON VALVE Co., Chestnut Hill, Philadelphia, Pa. Catalogue S 
on steel valves and fittings made of acid open-hearth steel. 


NaTionaL TusBn Co., Frick Bldg., Pittsburg, Pa. Circular describing 
the N. T. C. regrinding globe and angle valves with union bonnet. 


DAVIS-BOURNONVILLE Co., 97 West St., New York. Booklet No. 4 on 
autogenous welding and cutting of metals by the oxy-acetylene process. 


WAYNE OIL TANK & PUMP Co., Fort Wayne, Ind. Circular of oil 
phorage, outfits for gasoline, gasoline lubrication oils, paint oils and 
varnishes. 


DEANE STEAM Pump Co., 115 Broadway, New York. Bulletin D-171 
on horizontal duplex piston pumps, operated by direct-connected ver- 
tical gasoline engines. 


JOSEPH DIxon CRUCIBLE Co., Jersey City, N. J. Booklet on Joseph 
Dixon, comparing his work with that of others who have made great 
inventions and discoveries. 


_ Mclwen Bros., Wellsville, N. Y. Booklet illustrating and describ- 
ing pumps for steam turbine drive. Complete description and tables 
of necessary data are given. ‘ 

TayLtor Iron & StwEL Co., High Bridge, N. J. 
briefly describing the application of ‘‘Tisco” 
crusher and pulverizer parts. 


C. W. MnaDowcrort, Sr., 4702 Large St., Frankford, Philadelphia, 
Pa. Circular illustrating the ball high-speed rotary riveting hammer, 
with foot lever, bench style. ' 


O. N. Buck, 11 Queen Victoria St., London, E. C., England. Circular ’ 
of elastic corrugated tubes for expansion joints, heating and smoke 
tubes, superheaters, condensers, ete. 


Dretroirt Fusn & Mra. Co., Detroit, Mich. Bulletin No. 25 descrip- 
tive of ‘Detroit’ switches for motor-operated machinery which are 
“foolproof, fireproof and fumeproof.”’ 


PeTERS Bros. MrFe. Co., Algonquin, Ill. Circular of “Peters” 
abrasive metal saw for cutting high-speed steel, brass, copper, iron 
pipe tubing, and all metals; price, $16.50. 


NATIONAL ScaLE Co., Chicopee Falls, Mass. Folder advertising the 
National counting machine for parts such as bolts, screws, nuts, etc., 
used in quantities in manufacturing establishments. 


INGERSOLL-RAND Co., 11 Broadway, New York. Bulletin No. 7004 
illustrating and describing Cameron steam pumps, remarkable for the 
small number of working parts used in their construction. 


TREADWELL ENGINEERING Co., Easton, Pa. Booklet on steel cast- 
ings, defining what steel castings are. The information contained will 
be useful to any user or prospective user of steel castings. 


BETHLEHEM Stent Co., 8. Bethlehem, Pa. Catalogue of crucible 
steel products comprising high-speed steel, carbon steel, die products, 
forged disks and blanks, special alloy steel, spring steel, ete. 


Huss-Bricgut Mre. Co., 2111 Fairmount Ave., Philadelphia, Pa. 
Catalogue on the Hess-Bright DWF ball bearing hangers for lineshaft- 
ing, illustrating installations and giving data on power saving. 


WELLS Bros, Co., Greenfield,-Mass. Circular of the “Little Giant” 
tap grinder which provides means for sharpening taps up to 12 inches 
in length and, with special arm, to 15 inches in length; price, $75. 


_ WESTINGHOUSE HLectric & Mre. Co., East Pittsburg, Pa. Descrip- 
tive leaflet No. 2496 on Westinghouse outdoor type OISC transformers ; 
circular No. 1194, on Westinghouse type Q direct current generators. 


NATIONAL AUTOMATIC Too, Co., Richmond, Ind. Catalogue of auto- 
matic adjustable multiple spindle, vertical and horizontal drilling ma- 
chines with variable spindle speeds, for drilling, reaming and tapping. 


SHEPARD Evncrric Crann & Hoist Co., Montour Falls, N. Y. Bul- 
letin descriptive of the Shepard line of cage controlled monorail elec- 
tric hoists for use in steel mills, foundries, machine shops and factories. 


CROCKER-WHEELER Co., Ampere, N. J. Bulletin No. 141, illustrating 
and describing alternating current motors, Form R, induction type, 
yosienes for operating from 25 cycle polyphase alternating current 
circuits. 


PENNSYLVANIA RAILROAD Co., Philadelphia, Pa. Booklet on the sub- 
ject of corn culture, intended for farmers, students in agricultural 
pehoals and others interested in the promotion of higher agricultural 
efficiency. 


STANDARD PUMP & ENGINE Co., Cleveland, Ohio. Catalogue No. 12 
of “Standard’’ pumping engines, and “Standard’’ water supply sys- 
aa Seb i to shallow wells, cisterns, lakes, rivers, etc.; also to 
eep, wells, 


S. F. Bowsnr & Co., Fort Wayne, Ind. Catalogue of the Bowser oil 
filtration and circulating systems which filter the oil, precipitate im- 
purities, separate and automatically eject water and provide for the 
storage and use of refuse oil, etc. 


Drange SteaAM Pump Co., 115 Broadway, New York. Catalogue of 
duplex horizontal double acting power pumps, giving brief descriptions 
of various types of these pumps, together with complete tabular data 
relating to capacity and sizes. 


GENERAL Exvecrric Co., Schenectady, N. Y. Bulletin No. 4931. 
“Blectricity in the Shoe and Leather Industry’; bulletin No. 4939. 
“Hlectric Hoists’; bulletin No. 4947, ‘Edison Mazda and Gem Lamps 
for Standard Electric Railway Service.’ 


ALVAN MFe. Co., Newark, N. J. Leaflet illustrating and describing 
the ‘Rex’? universal test indicator for the use of toolmakers, ma- 
chinists, etc., on bench lathes, engine lathes, planers, shapers or mill- 
Ae center oo The error is multiplied fifty times, and the capacity is 

K inch. 


WELLS Bros. Co,, Greenfield, Mass. Tables of tap drill sizes for 
U. S. standard, S. A. BE. standard and machine screw threads. The 
tap drill sizes are based on the formula X = N — % (2D) in which 
X equals tap drill diameter, N, diameter of tap over top of thread, and 
D depth of thread. 


B. F. SturTevant Co., Hyde Park, Mass. Catalogue No. 190 of 
steam turbines, describing the new type Sturtevant turbine and calling 
attention to its advantages. Catalogue No. 200 describing the Sturte- 
vant aeronautical motor which is of the four-cycle type with four and 
six cylinders arranged vertically. f 

Brown Hoisting MAcHINDRY Co., Cleveland, Ohio. Catalogue ‘J,’ 
1912, covering pillar cranes, hand wrecking cranes, mast jib cranes, 
pillar jib cranes, bracket jib cranes, hand bridge cranes, and transfer 
tables. The catalogue is profusel illustrated, showing cranes installed 
in various industrial plants and for various services. 


WISCONSIN ENGINE Co., Corliss, Wis. Circular of the Adams ,Wis- 
consin kerosene gas engines, built in sizes from 50 to 200 H. P., under 
the M. Rumely Co. patents. These engines use kerosene instead of 
gasoline, being provided with special carburetors that gasify cold kero- 
sene the same as gasoline is gasified in an ordinary carburetor. 


Bulletin No. 114 
manganese steel to 
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“What is worth having is worth going after.” 
The best is the only thing worth having. If you don’t 
already know the 


“PRECISION” 


BORING, DRILLING and 
MILLING MACHINE 


go after it, (that is) INVESTIGATE. 


The more you investigate, the better we like it. One 
customer who sent a mail order said: “I have seen 
your machines in places where I know they 


would not be if they were not ALL RIGHT.” 


LUCAS MACHINE TOOL Co., CLEVELAND, 0., U.S.A. 


rp ee sel ee ee sash his , London. Alfred H. Schutte, Cologne, Berlin, Brussels, Par ie , Barcelona, Bilb uwerk Ernst Kra 
& Co., . Ove all, McCray, Ladi cfydne y, Australia iT naeeee Cok sca Yo peste eine " Williaens & Wilso au Montre ali Can 
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BEATING THE, SWEDISH = GAGES aaniantee cic: oto eee 882 586 
TOOLS FoR RAIsine Lues on SHELLS. J. Gallimore.. 882 586 
STANDARDIZATION OF GRINDER SPINDLES. J. M. Henry 883 587 
A GRINDING ATTACHMENT. Charles BE. Jacobs..... 883 587 
SIMULTANEOUSLY GRINDING INTERIORS AND EXTERIORS 

OLFRINGSE, Sac ten oes ee eke eee ee . 883 587 
TAPS AND THEIR WORK. W. S. Rowell.-.-.. eee 883 587 
OVERHANG IN MACHINE Desicn. Joseph Jewsbury.. 884 588 
HEATING HIGH-SPEED STEEL IN A BLACKSMITH’S 

ForGE FoR HARDENING. F’. A. Parsons.......... 884 588 
BURNISHED) LUREADING DIES: =. one eee eee 885 589 
DEVICE FORM MAKING= STAPERGE A aarti crane ieee 885 589 
IMPROVED F'oRM oF PULL-BUSH FOR BROACHES....... 885 589 
SOLVING OBLIQUE-ANGLED TRIANGLES. Wm. W. John- 

BOD. Fe yshosdstousy-vaneake sietien robes EM che of cks hia ee 886 590 
ATTACHMENT USED FoR GANG PUNCHING............ 886 590 
Savine a SHAFT BY KNurLING. A. N. Hammond... 886 590 
CASEHARDENING GEAR TEETH WITHOUT DISTORTION. 

W. Betterton 42 Rieke Ale che c baiteteae A SA Re 887 591 
Usin@ STEEL STAMPING LETTERS. Percy Frampton.. 887 591 
SEASONING Cast IRoN FoR MAcHINES. Alex. BE. 

Quterbridges Irie -ec ae ee ee eee 887 591 
A CuTTINne LUBRICANT For Copper. Fred Fruhner. 887 591 
How anp WHY cee ee A Sie 888 592 
NEW MACHINERY, AND -POOTS=-.t ese eee 889 593 


INDUSTRIAL INSTRUMENT Co., Foxboro, Mass. Bulletin No. 62 de- 
scriptive of Dr. Th. Horn’s tachometers and tachographs, covering a 
great variety of styles, ranges and purposes for practically all econdi- 
tions of industrial and engineering service and including precision 
tachographs for recording minute variations in speeds of machinery. 


Stow Mrc. Co., Binghamton, N. Y. Catalogue of flexible shafts 
and other portable apparatus for drilling, tapping, reaming, counter- 
boring, etc.; also center grinders, portable grinders, scratch brushes, 
universal joints, multi-speed electric motors, electric grinders of the 
floor and portable types, track drills, rail grinders, hand buffers, elec- 
tric bench grinders, electric breast drills, etc. 


‘THOMSON ELECTRIC WELDING Co., Lynn, Mass. Catalogue of elec- 
tric welding machines operating by the resistance or Thomson process 
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- which is principally employed in butt welding, T- and angle-welding, 


cross welding, lap welding, seam welding, ete. Aline of machines 
adapted to a large variety of welding operations is illustrated, and 
data on size, weight, capacity, etc., are given. 


AMBRICAN TOOL WorkKS Co., Cincinnati, Ohio. Pamphlet describing 
methods employed in the manufacture of lathes, planers, shapers and 
radial drills in Cincinnati, by the company. The tests applied are 
shown. The pamphlet should be found of much general interest to 
superintendents, foremen, mechanics and all interested in any way 
in machine tools. 


WestINGHOUSE Biectric & Mre. Co., E. Pittsburg, Pa. Descriptive 
leaflet No. 2458 on Westinghouse type-I direct current turbo-gener- 
ator, consisting of a steam turbine and generator mounted on a com- 
mon base. The leaflet gives a description of the various characteristics 
and construction in detail of the steam turbine, and views of the 
component parts of the various elements, etc. 


JoHN M. Rocmrs Works, Inc., Gloucester City, N. J. Catalogue 
of measuring instruments of precision, manufactured after the Rich- 
ards system; also solid adjustable blade reamers, solid reamers, ad- 
justable blade hollow mills, adjustable thread cutting tools, steel 
mandrels, etc. The catalogue includes complete metric sizes and 
prices of all tools manufactured by the company. 


MopERN MACHIND Toor Co., 4657 Spring Grove Ave., Cincinnati, oO. 
Circular of the ‘‘Modern’’ flat turret lathe embodying improved auto- 
matic chuck, automatic roller feed, novel belt clutch, improved fric- 
tion clutch and improved feed box. The lathe has a capacity for bar 
stock up to 2% inches diameter, and 26 inches length. The swing over 
the bed is 20 inches and over the carriage, 14 inches. 


Faurig Mrran Co., 34 Commerce St., New York. Circular of 
“Fahrig’” anti-friction metal, composed of tin and copper combined by 
a special process. This metal is especially valuable for the bearings 
of automobiles and gas engines. It has superior anti-friction qualities 
and can be used in the form of die castings, sand castings or poured 
bearings, aS may be required to suit the condition of manufacture. 


PENNSYLVANIA Rar“RoAD Co., Philadelphia, Pa. Booklet entitled 
“The Pennsylvania Railroad and Industrial Safety,” containing ex- 
tracts from the proceedings of the American Museum of Safety, New 
York, January 17, 1912, when the Traveler’s Insurance Co’s medal 
was awarded to the Pennsylvania Railroad, ‘‘as the American employer 
who, in 1911, did the most to protect the lives and limbs of its 
employes.” 


Van Dorn & Dutton Co., Cleveland, Ohio. Circular illustrating 
uses of the Van Dorn & Dutton Co., hard-service portable electrically- 
operated drills and reamers, the examples showing application to car 
work, structural work, manufacture of steel furniture, motor cars, 
drilling armor plate, erecting lineshafts, boring holes in timber, drill- 
ing staybolt holes in boilers, erecting elevators, repairing stationary 
engines, etc. ‘4 

GmnpraL Extuctrric Co., Schenectady, N. Y. Bulletins No. 4880, on 
railway signal volt ammeters; 4910, on oil break switches; 4925, on 
combined unit-series mercury arc rectifier outfit; 4938, on Type H 
transformers; 4949, on direct-current portable instruments; 4950, on 
Washington, Baltimore & Annapolis 1200-volt direct-current railroad 
installation; 4951, on street lighting with Edison ‘Mazda series 
lamps; and 4952, on series incandescent street lighting systems. 


Hoskins Mre. Co., 459 Lawton Ave., Detroit, Mich. Bulletin No. 
10 descriptive of the ‘‘Hoskins’” electric muffle furnaces, type FC, for 
the efficient heat-treatment of tool steels, made in two sizes having 
chamber dimensions 61% inches wide by 5 inches high by 12 inches 
deep, and 12 inches wide by 8 inches high by 18 inches deep, respec- 
tively. Among the advantages claimed are even heating, accurate tem-. 
perature, atmospheric control, absence of oxidizing gases, rapid heating, 
high thermal efficiency, ete. 


Buscu-Suizer Bros.-DinseL ENGINE Co., St. Louis, Mo. Pamphlet 
entitled “The Present Status of the Diesel Engine in Europe and a 
Few Reminiscences of the Pioneer Work in America,” by Dr. Rudolf 
Diesel, the contents comprising a lecture delivered before the Asso- 
ciated Engineering Societies of St. Louis, April 13, 1912. The grow- 
ing importance of the Diesel internal combustion engine makes the 
pamphlet of much interest to engineers and others concerned with the 
economical generation of power. 


AMERICAN Swiss Finn & Toon Co., 24 John St., New York. Cata- 
logue, fifth edition, of ‘American Swiss” files, fully illustrated, with 
price list in distinctive heavy type. A separate sheet accompanying the 
catalogue compares “American Swiss” list and ‘American Standard’ 
list, this comparison being important to buyers of high-grade files. 
The inside front cover concerns trademarks, and the inside back cover 
briefly takes up the three epochs in file making beginning with a well- 
known quotation from the Bible. The engravings of files are carefully 
made showing the kind of cutting exactly. File users generally will 
find the catalogue interesting and valuable for reference. 


BristoL Co., Waterbury, Conn. Catalogue No. 1000 on Bristol’s 
recording gages for pressure and vacuum, containing 64 pages, 8 by 
10% inches. The catalogue lists all of the Bristol recording pressure 
and vacuum gages except round form models 50, 52 and 56. These 
gages are furnished with charts graduated in pounds per square inch, 
in ounces per square inch, in inches head of water, in feet head of 
water, in atmospheres, in inches head of mercury, in centimeters head 
of water, in decimeters head of water, in tons, in kilograms per square 
centimeter, in millimeters head of mercury, in millimeters head of 
kerosene, in centimeters head of water, in millimeters head of water, 
etc. The preceding partial list gives some idea of the extent of devel- 

exemplified by the product of the 
company. i : 


INTERNATIONAL OXYGEN Co., 115 Broadway, New York. Bulletins on 
the I. O. C. oxy-hydrogen platinum melting processes; the Holder 
pressure generator for generating acetylene gas; welding torches for 
welding metals; high-pressure cylinders for gas, made in 100, 150 and 
200 cubic feet capacities, respectively ; report of tests of cells for the 
electrolytic production of oxygen and hydrogen made by the Electrical 
Testing Laboratories, New York; oxy-hydrogen and street railway con- 
struction, being extracts from paper read by Mr. Henry Mozley before 
the convention of the Municipal Tramways Association held at Glas- 
gow, September 27-29, 1911; and bulletin containing tables on weights 
of gases, variation of pressures in cylinders with variation of tem- 
perature, quantity of gas remaining constant; quantity of gas in cyl- 
inders under various pressures, temperature constant; purity of 
oxygen; and calculation of thermometer readings, ete. : 


TRADE NOTES 


CROCKHR-WHEBLER CO., Ampere, N. J., opened an office in the Title 
Insurance Bldg., in Los Angeles, Cal., April 1. 


Morrow Mrec. Co., Elmira, N. Y., is building a one-story brick ad- 
dition, 50 by 180 feet for an automatic turret lathe department. 


SuPpERIOR MacuHine Toon Co., Kokomo, Ind., is building an addition 
to its plant to afford necessary facilities for its increasing business. 
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THE TRUTH 


ABOUT 


HOLLOW SET SCREWS 


Pioneers in the promotion of new things are to be pitied. The study, 
the anxiety, the worry and expense of marketing anything new may 
bring their measure of success, but surely will bring (on any article 
of merit) competition, fair and unfair. 


Many years ago we began the sale of Hollow Set Screws and while 
a Hollow Set Screw is not new, yet our method of producing them 
was new and produced a very much better screw than can be made 
from the solid bar, drilled and broached. In these solid bar screws, 
the surplus metal at the point at first appears to be advantageous, 
but in reality it is disadvantageous for the reason that the uniform 
thickness of our screws made from flat steel ‘‘died” out, permits a 
longer hold on the wrench and, therefore, a far better opportunity for 
tightening, while in the solid screw which is drilled and broached, it 
is necessary to turn in the surplus metal (resulting from the broaching) 
to the bottom of the hole, thereby partially fillmg the hole with nothing 
but waste material which has absolutely no holding power at all. 


The H.S.& Co. Screws are made from sheet steel, stamped or ‘‘drawn 
up.” Proper tests prove beyond a doubt that this method makes a 
stronger and tougher screw than one milled from the solid bar, owing 
to the position of the fibres of the steel. Well known proof of this 
is found in the comparative values of semi-finished nuts—those milled 
from solid rod not being as strong as the stamped goods; the same 
is illustrated also in wood, the plank grain being infinitely stronger 
than the cross grain product. 


We invite comparative tests of the H.S.&Co. Hollow Set Screws 
with any other screws made having a hole or socket, and will 
supply FREE SAMPLES for this purpose, to reputable concerns. 


SEND FOR CIRCULAR No. 8055. 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 


New York, Since 1848 Ath Ave. and 13th St. 
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BLAKBSLED ForRGING Co., Southington, Conn., will erect a new forge 
shop 80 by 160 feet, three stories high; also an annealing shop 32 by 
72 feet, one story high. 


WATERBURY FarrkL FounDRy & MACHINE Co., Waterbury, Conn., has 
awarded the contract for the construction of a new machine shop 68 
by 184 feet, one story high. 


FrRevERT MACHINERY Co., 38 Vesey St., New York, the business of 
which has been conducted since its inception in 1906 by H. F. Frevert, 
has been enlarged and papers for incorporation under the laws of the 
State of New York have been filed. 


LuMEN BARING Co., Buffalo, N. Y., is making an addition of 1800 
square feet to its plant to take care of aluminum casting work. | Phe 
company reports a prosperous year up to date, orders received being in 
excess of those reported for corresponding periods in the past. 


H. W. JOHNS-MANVILLE Co., Madison Ave. and 41st St., New York, 
has moved its Winnipeg branch offices into new quarters at 92 Arthur 
St. The new place is a six-story and basement building, and will be 
occupied throughout by the company’s offices and store-rooms. 


Brown & SHArpp Mre. Co., Providence, R. I., announces that its 
works will be closed from August 2 to 19 for the annual vacation. 
During this time the offices will be open as usual and orders for ma- 
chine tools, machinists’ tools and cutters will receive the same atten- 
tion as at any other period of the year. 


WELLS Bros. Co., Greenfield, Mass., manufacturer of taps and dies, 
has opened a store in Boston at 163 Oliver St. A comprehensive 
stock of all secrew-cutting tools is carried, and quick deliveries will be 
made, thus affording better service to the trade in Boston and vicinity. 
Mr. John E. Chipman is manager of the new store. 


WATSON-STILLMAN CoO., 192 Fulton St., New York, announces that 
the following officers were elected at a directors’ meeting, May 15: 
President, E. A. Stillman; vice-president and secretary, A, en Still- 
man; treasurer, J. P. Bird; chief engineer, Carl Wigtel; superin- 
tendent, Frank Lary. A new branch office is to be opened at Phila- 
delphia soon and the shop facilities are being improved to meet in- 
creasing business. 


BALDWIN CHAIN & Mra. Co., Worcester, Mass., has appointed Mr. 
Charles D. Schmidt its local representative in Greater New York City. 
An office and storerooms hayée been established at 416 Broadway, and 
Mr. Schmidt will give his attention to the prompt delivery of orders 
for the local trade. The company makes sprockets as well as chains, 
and Mr. Schmidt is prepared to furnish sprockets and chains for 
replacements on standard commercial cars. 


UNIVERSAL MACHINE Screw Co., Hartford, Conn., recently opened 
a New York office in charge of Mr. C. D. Schmidt, manager, corner 
Broadway and Canal St. (entrance 276 Canal St.) which will expand 
the facilities required for the increasing business of the company. 
The company manufactures the ‘Universal’ five-spindle automatic 
screw machine and also operates a large number of these machines in 
its own plant, producing standard and special screw machine products 
from steel or brass. Mr. Schmidt, the New York manager, has been 
an important factor in the machine screw product field for a number 
of years. 

E. F. LAKE, Bayonne, N. J., has.merged his consulting metallurgical 
business with the metallurgical engineering firm of Nixon & Raab 
under the name of Lake, Nixon & Raab, 156 Fairview Ave., South 
Orange, N, J. Die-casting machinery alloys and processes, and heat- 
treatment and carbonizing of steel will be specialized on. _All kinds 
of physical tests and chemical analyses will be given to various metal 
products, and advice will be given as to the best methods and machin- 
ery used in the melting of all alloys, casting alloys, galvanizing, color- 
ing and plating, or otherwise working and treating either ferrous or 
non-ferrous metals or alloys. 


VAN Dorn & Dutton Co., Cleveland, Ohio, has opened several new 
agencies for the sale of its portable tools only. Stock will be carried 
in the following places: 67 Main St., San Francisco, Cal., B. 
Wilson, district. manager; Security Bldg. Los Angeles, Cal. J. L. 
Davidson, district manager; Candler Bldg., Atlanta, Ga., W. F. Davis, 
district manager; Alfred Herbert & Co., Ltd., England, Iveland, Scot- 
Jand, Wales, France, Belgium, Spain and Portugal; Frank Saunders, 
Sydney, Australia, Australia and New Zealand, The company reports 
a largely increased business. A full line of electric grinders will be 
brought out in the near future. 


Newark GEAR CurrinG MacHiINnEe Co., Newark, N. J., has again 
found it necessary to enlarge its works, to take care of increasing 
business. The assembly room has been enlarged so that the main 
building now extends from 66-68 Union St. through to 67-69 Prospect 
St. The three-story brick building at 69 Prospect St. is now occupiec 
by the offices, drawing-room, and pattern-shop; while such portions of 
the main building as were formerly occupied by these departments 
will now be given over to the machine shop. The address of the office 
is now 69 Prospect St., Newark, N. J. Mr. Henry BE. Eberhardt, presi- 
cent of the company, reports that at present the plant is running at 
normal time, with full working force. The demand for gear-cutting 
machines has been increasing, especially for the Eastern trade. 


MISCELLANEOUS 
Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 


care will be forwarded. Original letters of recommendation should not 
be enclosed to unknown correspondents, 


AGENTS IN EVERY SHOP WANTED to sell my sliding calipers. 
Liberal commission. ERNST G. SMITH, Columbia, Pa. 


DESIGNING, DETAILING and Blue Printing at reasonable rates. E. 
B. STAUFFER, Ephrata, Pa. 


DRAFTING.—Assembly and detail working drawings and tracings of 
all kinds made on short notice. Mechanical drafting in all its 
branches, INDUSTRIAL ENGINEERING. CO., 192 Market St., 
Newark, N. J. Open evenings. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents se- 
cured promptly; reliable researches made on patentability or vatid- 
ity; twenty years’ practice; registered; responsible references. 
BDWIN GUTHRIE, Corcoran Building, Washington, D. C., 


DRAWING.—I am thoroughly equipped to make mechanical, electrical, 
structural and ornamental iron drawings at reasonable rates. Sub- 
mit sketches and data for rock bottom prices. Life long experience, 
Reference, First National Bank, Evansville, Ind. D. A. BRADING, 
M. E., 208 Upper 4th Street, Evansville, Ind. 


ENGINEERING DATA.—Send for monthly list of shop and drafting- 
room data. S. C, CARPENTER, 153 Homestead Ave., Hartford, Conn. 
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ENGINEERS, SUPERINTENDENTS, Designers, Draftsmen, Engineer- 
ing Salesmen, Production Engineers and Mechanical Foremen will 
find it to their advantage to investigate our method of securing em- 
ployment. Unless record can stand investigation don’t bother about 
answering this ad. THE BENGINEERING AGENCY, INC. (Est. 
1893), Monadnock Block, Chicago. 


FOR SALE.—ALL or a CONSIDERABLE PART of a $200,000.00 
MANUFACTURING BUSINESS, largely in the metal line. Loca- 
tion the best, good buildings, well equipped with up-to-date machinery, 
excellent staff of skilled workmen. Unusually good relations with 
employees; never an hour of labor troubles. Business on a pros- 
perous, money-making basis, built up in a few years from a very 
small beginning from its own profits, and capable of rapid increase 
in capacity and value. 

Reason for selling, old age of the principal owner. On certain con- 
ditions would retain large or small part of ownership, in which 
case it would be deemed an advantage to have the purchase divided 
among a number, especially if all or part of the investors were 
qualified to take an active part in the work or management. Ad- 
dress Box 462, care Macutnery, 49 Lafayette St., New York. ¢ 


FOR SALE—NEWMAN WATCHMAN’S CLOCK or time detector fitted 
complete for nine stations. Just as good as new. THE GIPR & 
DAIL MFG. CO., Lansing, Mich. 


FOR SALE.—Small power plants, steam or gas. 
LUCAS & SON, Bridgeport, Conn. 


INSTRUCTORS, PROFESSORS and Assistant Professors wanted for 
engineering positions. Every Spring and Summer we are flooded 
with inquiries from the various technical colleges of America for 
men experienced as Instructors’ in Mechanical, Civil, Structural, Min- 
ing, Chemical, Electrical and Hydraulic engineering. We handle 
engineering exclusively. Investigate our methods. THE ENGI- 
NEERING AGENCY, INC. (st. 1893), Monadnock Block, Chicago. 


MACHINE TOOL SALESMAN FOR AUSTRIA, speaking German and 
Bohemian, capable of demonstrating efficiency of modern Machine 
Tools. Give details of past experience, state references, nationality, 
age, salary, etc.,-in applying to Box 463, care Macuinpry, 49 
Lafayette St., New York. 


MACHINISTS, TOOL-MAKERS, new vest pocketbook, most needed 
rules, tables, general and economic information. List of shops, 16 
colored maps. Blank memoranda. 120 pages. In leather finished | 
covers, 35c,. WM. CUTHBERTSON, 387 Springside Avenue, Pitts- 
field, Mass. Agents wanted. : 4 


PARTNERSHIP.—GERMAN MACHINIST, with technical education, 
and practical experience of many years in building machinery and 
in tool making, would like to put small amount of capital into part- 
nership with reliable firm. Address Box 469, care MACHINERY, 
49 Lafayette St., New York. 


PATENTS.—H. W. T. JENNER, patent attorney and mechanical ex- 
pert, 608 F St., Washington, D. C. Established 1883. I make a 
free examination and report if a patent can be had and the exact 
cost. Send for full information. Trade-marks registered. 


POSITION WANTED.—As superintendent of machine shop foundry, 
ete. Capable of handling a large shop on high grade work. Address 
Box 461, care MAcuinuRY, 49 Lafayette St., New York. 


PRODUCTION MAN, now employed, wants place to stimulate output 
and quality. Engineering training. Several years’ experience in 
design and manufacture of high-grade steam machinery. Can take | 
charge of shop if desired. Address Box 465, care MACHINERY, 49 
Lafayette St., New York. 


SITUATION WANTED.—Assistant Superintendent or Foreman, 30 
years’ experience on tool and machine work. 20 years in charge of 
men. Address P. O. Box 2081, Bridgeport, Conn. 


SITUATION WANTED—FOREMAN, 30 years of age, executive, all- 
round mechanic. Engines, electrical and general machinery, medium 
and heavy work; understands Taylor system. Address Box 468, 
care MACHINERY, 49 Lafayette St., New York. 


SITUATION WANTED.—GENERAL FOREMAN, practical experience, 
thoroughly familiar with all kinds of machine work, expert mechanic, 
capable of handling a good sized job and get results, hold men and 
keep them satisfied; used to piecework. References, permanent 
position, Address Box 466, care MacHinury, 49 Lafayette St., New 
York. 


SPECIAL MACHINERY and tools designed and detailed. Terms rea- 
sonable. S$. C, CARPENTER, 153 Homestead Ave., Hartford, Conn. 


SUPERINTENDENT with several years’ experience on high-grade ma- 
chine work under the Premium Plan, seeks place as assistant to suc- 
cessful superintendent working on the Bonus System. Engineering 
Graduate, age 32, energetic. Address Box 464, care MACHINERY, 49 
Lafayette St., New York. 


Pea INDICATORS.—H. A: LOWE, 1374 East 88th St., Cleveland, 
io. 


WANTED,—Agents, machinists, toolmakers, draftsmen, attention! New 
and revised edition Saunders’ “Handy Book of Practical Mechanics” 
now ready. Machinists say, “‘Can’t get along without it.’ Best in 
the land. Shop kinks, secrets from note books, rules, formulas, most 
complete reference tables, tough problems figured by simple arith- 
metic. Valuable information condensed in pocket size. Price post- 
paid $1.00, cloth; $1.25, leather with flap. Agents make big profits. 
rend for list of books. E. H. SAUNDERS, 216 Purchase St., Boston, 

ass, 


Send for list. (J. i. 


WANTED.—By large pump manufacturer, draftsmen with several years’ 
experience, capable of detailing from layouts and doing simple de- 
signing under direction of leading men. State fully experience, edu- 
cation, age, reference, pay expected, ete. Write DRAFTSMAN, care 
Macuinury, 49 Lafayette St., New York. 


WANTED.—Experienced B. & S. automatic screw machine operator, 
preferably also familiar with the Hartford automatics. Address Box 
470, care Macuinury, 49 Lafayette St., New York. 


WANTED—INSTRUCTORS in Mechanical Engineering and in Me- 
chanical Drawing at an Eastern Institution. Applicants must be 
graduates of technical schools, preferably with one or two years’ 
practical experience. Give full details of education, experience and 
ees ba A ae Address Box 467, care MACHINERY, 49 Lafayette 

.. New York. 


WANTED.—TOOL DESIGNER, man with experience in Designing 
and Machinery. Reply to EMPLOYMENT, Box 911, Pittsburg, Pa. 


WELLES TOOLS are different. Get a catalogue and 


price list. 
WELLES CALIPER COMPANY, Milwaukee, Wis. : 
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ASSEMBLING A LOCOMOTIVE BOILER 


By RALPH E, FLANDERS* 


HE construction of a locomotive boiler presents many 
difficulties that are not encountered in building other 
types, because it must be shaped to conform with the 

requirements of locomotive design. Some of the sheets, especi- 
ally around the firebox, are so irregular in shape that consid- 
erable skill is necessary in order to properly form and rivet 


Fig. 1. End View of the Boiler Shop, Juniata Shops, P. R. R. 


them together. There are also difficult joints to make, and 
the firebox end must be carefully braced to withstand the high 
steam pressures and prevent distortion or explosion. Owing 
to these difficulties, a high degree of skill is required in loco- 
motive boiler construction, and, incidentally, the work is 
very interesting just because it is difficult. 

The method of erecting a locomotive boiler, as described 


firebox, owing to the extensive use of this construction at the 
present time. The Belpaire firebox, as is well known, has a 
roof-sheet which is parallel with the crown-sheet, so that 
these members can be tied together with stays that are at 
right-angles to each sheet. This construction gives a flexi- 
bility which is very much needed, owing to the distortion 


Fig. 2. Reaming Rivet Holes in Circular Seam 


that results from the steam pressure and the expansion due 
to the heat of the fire. 

Prior to the erection of a boiler, all of the sheets are laid 
out and bent to the proper form. The required outline is 
first transferred from sheet steel templets. Practically all the 
rivet holes are then punched and drilled and the edges are 
planed or sheared to give a good surface for calking. The 


Fig. 3. Back End of Boiler bolted together 
prior to Riveting 


in this article, represents the practice at the Juniata Shops 
of the Pennsylvania R. R., which, as most everyone knows, 
are located at Altoona, Pa. The subject will be treated in 
rather a general way, instead of describing in detail the exact 
method of assembling any one type of boiler. Special refer- 
ence will be made, however, to the design having a Belpaire 


* Address: Springfield, Vt. 


Fig. 4. Back End of Boiler being riveted in 
Riveting Machine 


Fig. 5. Back End bolted to the Dome Course 
prior to Riveting 


edges are beveled slightly, except where a butt-joint is to be 
made. The method of bending the sheets depends, of course, 
on their shape. Those for the cylindrical part of the boiler 
are rolled to the proper diameter, whereas the sheets of ir- 
regular shape are formed and flanged in hydraulic presses 
equipped with suitable dies. A detailed description of the 
way the different sheets are laid out, punched, trimmed, bent, 
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and flanged was previously published in the November, 1910, 
number of Macuinery, railway edition. 


The Riveting Machines 


After the parts of the boiler have been made, we have next 
to consider the assembling and riveting of these parts together 
to form the finished structure. The riveting is done by hy- 
draulic machines which are served by a pump and accumulator 
plant in the central power station. The pumping plant in- 
cludes units of various capacities, so that the service can be 
maintained economically under varying conditions. The work 
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Fig. 6. Riveting the Side- and Crown-sheets of the Firebox 


is presented to the riveters by a pair of special, electric cranes 
running on tracks provided for them in the riveting tower. 
Fig. 1, which is an end view of the boiler shop, shows the 
appearance of the riveting tower from the outside. The crane 
for each riveter is controlled by the operator of the riveting 
machine. The various hydraulic valves and electric con- 
trolling handles for the riveters and cranes are within easy 
reach of the riveting pit, as shown to the left in Figs. 4 and 
6, so that the workman has full control of all the operations, 
except swinging the boiler shell about its axis, this being done 
by two helpers who insert short bars in the rivet holes for 
use-as handles. Besides these two helpers, each riveting ma- 
chine has its rivet furnace’ boy and helper for putting the 
rivets in the holes: It may be mentioned here, parenthetically, 
that to keep any or all of these men from falling into the 
riveter pit, an adjustable sheet-steel platform is suspended in 
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Fig. 7. Tube-sheet, Crown-sheet, and Firedoor-sheet being assembled 


the pit with chains and can be set to any height to agree 
with the work in hand. 


Riveting the Front Sections 

The first operation on the boiler proper is that of riveting 
the longitudinal seams of the barrel sections. The shell to be 
riveted igs suspended on a three-chain sling attached to a 
crane hook, and prior to driving the rivets, the joint is held 
temporarily by a few bolts. After the smokebox has been 
riveted on the longitudinal seam the ring for connecting it 
to the slopesheet is assembled and then the flue-sheet is 
riveted to this ring. The smokebox with the ring and tube- 
sheet attached, is then lowered onto the slope-sheet to which 
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it is temporarily bolted. These two parts are then lowered 
into the gap of the riveting machine and the circular seam is 
riveted together. In bolting up and riveting all joints, the 
holes that are supposed to match each other are inspected 
for alignment before the riveting operation, and reamed if 
necessary. The separate sections are also aligned with each 
other by means of center-lines which have previously been 
scribed upon them. Fig. 2 shows how the holes are reamed. 
An air motor is used and the two sections are mounted on 
rollers thus permitting the barrel to be easily turned to the 
most convenient position. 

In designing a boiler, it is customary to have the number 
of rivets in the circular seams, equally spaced around the 
circle and divisible by 4. It is then possible, from the rivet 
holes, to lay out center-lines on the top, bottom, and sides of the 
sheets. These center-lines on each sheet, are accurately 
matched with each other when bolting the sections together, 
prior to reaming and riveting, and it is upon the accuracy 
of this work, that the accuracy of the finished boiler largely 
depends. To further preserve the accuracy of the circular 
joints, it is not the custom to drive first one rivet and then 
the next, clear around the circle, as this is likely to cause the 
two sections being riveted to “creep” onto each other; but 
instead, a rivet is 
driven here and 
there around the 
circle, after which 
the temporary hold- 
ing bolts are with- 
drawn and the re- 
maining rivets are 
driven. 

Building up and 
Riveting the Back 
End 

The back end of 


the boiler is first 
temporarily erected 
on the foundation 
ring or “mud ring,” 
as it is often called. 
First, the side- and 
roof-sheets are fit- 
ted in place on the 
foundation ring. All 
of thesesheets 
come to the boiler 
erecting depart- 
ment with the rivet 
holes punched, ex- 
cepting a few holes that can be drilled to better advantage after 
the parts are assembled. The work of the riveter, prior to rivet- 
ing, consists, therefore, simply in bolting the sheets together, 
temporarily, and then bracing them this way or that, to 
make the measurements correspond with those given on the 
drawing. When the parts have been bolted together in this 
way, the foundation ring is removed and whatever reaming 
may be necessary is: done, as indicated in Fig. 3. This 
structure, which forms an outer shell over the firebox, is 
then taken to the riveter to be fastened together. It is sus- 
pended from the firedoor end, as shown in Fig. 4, so that 
the sides can enter the gap of the riveting machine. 

Meanwhile, the foundation ring has gone back to the fitting 
floor to have the firebox mounted on it. The tube-sheet, fire- 
door sheet and crown-sheet are first fitted as shown in Fig. 7, 
the parts being braced in one way or the other, as may be 
required, to bring them to the dimensions specified on the 
drawing. The side-sheets of the firebox are then fitted in 
and all the sheets are bolted together. The holes are then 
reamed and the seams riveted, as indicated in Fig. 6, which 
shows the longitudinal seam joining the crown- and side-sheets 
being riveted. The firebox is suspended from the crane by the 
crown-sheet, and the stake of the riveter, which “backs up” 
the rivet, enters through the grate opening. This view also 
clearly shows the handles used for controlling the electric 
crane. . 

It is not possible to use the machine for all the riveting 


Fig. 8. Rear Half of Boiler Lowered into Pit 
for Riveting Throat- and Neck-sheets 
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operations on the firebox. The firedoor and flue-sheets can be 
riveted to the side-sheets, as well as the crown-sheet to the 
side-sheets, but it is not possible to rivet the crowan-sheets 
and firedoor and tube-sheets together. This latter operation, 
therefore, has to be done by hand. 

The outside throat-sheet is next attached to the side-sheets, 
and with the particular style of boiler shown in the illus- 
trations, a neck-sheet is riveted to the crown-sheet. These 
two sheets, that is, 
the throat- and 
neck-sheets, are 
flanged at the front 
to form a circular 
opening for the 
dome course. The 
next operation is 
that of connecting 
the firebox end to 
the dome course, to 
which, in the mean- 
time, the dome has 
been riveted. After 
these parts are 
bolted together, as 
indicated in Fig. 5, 
a three-chain sling 
is attached to the 
firedoor end, and 
the two~- sections 
are lowered into 
fs the riveting pit, as 
eecadaa| shown in Fig. 8 for 
riveting the circu- 


Fig. 9. View toward the Rear showing the Stays 
lar seam. While this work has been going on, the stay gang 
has been putting in the various firebox stays, which are needed 
to hold the various members together when subjected to pres- 


sure. The location of these stays is clearly shown in Fig. 9, 
which is a view looking from the dome-course section, toward 
the firebox end. 


Assembling the Different Sections 


After the different sheets have been joined, as described, 
the larger units thus formed are assembled. First the firebox 
and foundation ring are inserted in the back end of the boiler, 
which is turned on its side for this purpose. These parts 
are then bolted to the outer shell, care being taken that the 
water space between the inner and outer sheets conforms to 
the required dimensions. After the firebox has been care- 
fully set with reference to this point, the temporary clamping 
bolts are tightened and the whole back end is taken to 
the machine to have the row of rivets around the foundation 
ring driven. Next, the rivet holes for the firedoor are 
drilled through the flanges of the inner and outer sheets, 
and these flanges are riveted together. This riveting is a 

‘rather difficult job as it has to be done either with hand 
hammers or a pneumatic hammer compact enough to enter 
the firedoor opening. It is also somewhat difficult to back 
up the rivet with a “dolly bar,’ but this can be done by using 
a special form which reaches around inside the water space. 

Before the firebox end is completed, it is necessary to brace 
the inner and outer sheets by staybolts. A great many of 
these bolts are required and different forms are used. Those 
which tie the inner and outer sheets together are, for the 
most part, plain threaded bolts which have tell-tale holes drilled 
in the outer end as required by law. These tell-tale holes, 
as is well known, are drilled deep enough to extend beyond 
the inner side of the outer sheet, so that in case the bolt is 
fractured at this point (which is the place where most breaks 
occur) a warning will be given by the jet of steam which is 
allowed to escape. 

In addition to these plain staybolts, what is known as the 
flexible type is also used in certain parts of the firebox. The 
position of the flexible bolts is shown in Fig. 10 by the large 
heads or caps. These bolts, instead of being screwed into 
both sheets and riveted over at.the ends, are screwed into 
the inner -sheet only, and have a spherical head at the outer 
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end, which is seated in a bushing screwed into the sheet. 
A cap is also screwed over the outside of this bushing, thus 
forming a socket for the spherical head and preventing the 
escape of steam. The advantage of this construction is that 
when the bolt is moved by the expansion or contraction of 
the inner sidesheet, the bolt will turn in its socket instead . 
of bending, as in the case of the solid type. In this way the 
danger of a fracture is lessened. This flexible bolt is used in 
parts of the firebox where the expansion is so great that 
Solid rigid bolts would be dangerous. The taps used for 
threading these holes are, of course, varied to suit the dif- 
ferent styles of bolts used. The holes for the regular solid 
bolts, are threaded by a long tool which is a tap and reamer 
combined, so that when it is pushed through by the air drill, 
the holes are lined up with each other as well as threaded. 

The front and back sections of the boiler are now ready 
to be joined. The gap of the largest riveting machine would 
be deep enough to permit riveting this seam in the machine, 
were it not for the front flue-sheet. This flue-sheet might, 
however, be put in place last, but it has been found advisable 
to rivet these two sections by hand since other operations on 
the boiler can be performed simultaneously. Fig. 11 shows the 
two sections just before they are joined together. The two 
sections are lined up by the center-lines previously referred 
to, after which they are bolted together and the holes reamed. 
The rivets are then driven by pneumatic hammers, a man 
inside the boiler holding a dolly bar against the rivet, while 
an outside man operates the hammer. 

Another important operation connected with boiler assembly 
is that of putting in the flues and expanding them in the front 
and rear tube-sheets. These flues, which have previously been 
reduced at one end, are inserted from the front of the boiler. 
They are put in by two workmen, one being in the firebox and 
the other at the smoxebox end. After inserting the first or 
bottom row, the ends of succeeding tubes slide along the top 
of those already in place, and the workman in the firebox 
has only to reach in with a bar just before the flue strikes 
the sheet and guide it into its hole. After the tubes are al! 
inserted, they must be expanded and beaded to make a steam- 
tight joint. -The well-known Prosser expander iis used for 
this purpose. This expander consists of a set of three rollers 
mounted in a head and expanded outward by a taper pin, as 


Fig. 10, Appearance of Firebox after the. Staybolts have been inserted 


the head is rotated by an air drill. This outward movement of 
the rolls, as the taper pin is forced inward, enlarges ‘the 
tube until it is a tight fit in the hole, thus making a close joint 
all dround. This rolling operation is all that is required at 
the smokebox end. At the firebox end, however, a copper 
ferrule is placed between the flué- and the tube-sheet, prior 
to the expanding operation. These copper ferrules are used 
to prevent corrosion, which might take place under the in- 
fluence of the intense heat to which the rear ends of the flues 
are subjected. After the ferrules are in place, the tubes are 
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rolled out with the Prosser expander until they form a 
steam-tight joint, and then the rear ends are beaded or 
rounded over. This beading is done by a special tool oper- 
ated by the pneumatic hammer. This tool forms the bead by 
turning over the edge of the tube all around. In this way, an 


extra good joint is secured at this point and the front and 
back tube-sheets are firmly tied together. 

While some of the operations previously referred to are 
being performed, the workman also calks the seams 
Calking is done by a wedge 


of the 


various riveted joints. shaped 


Fig. 11. 


tool having a round nose which is driven against the beveled 
edge of the upper or overlapping sheet, by a pneumatic ham- 
mer. It it were not for this calking operation, the joints 
would leak like a sieve, because, while the rivets hold the 
parts together very securely, they do not take care of the 
unevenness in the joint. By calking, however, the edge of 
the overlapping sheet is compressed or driven back until a 
steam-tight joint is obtained. Calking is a very important 
part of boiler work and when it is poorly done, much trou- 
ble often results. 
Miscellaneous Operations 
There are, of course, a large number of miscellaneous op- 
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within such close limits that they will go into place without 
further adjustment, this being the regular practice. The 
possibility of fitting pipes in this way, depends not only on 
the accuracy of the cutting and bending of the pipe itself, 
but also in-the building of the boiler. All the pipes required 
for a certain design of locomotive, have corresponding wire 
templets of the exact length and shape required. The various 
pipes are bent with reference to these templets and they are 
not supposed to be altered afterwards. The methods employed 
by these pipe fitters seemed crude to the writer, at first sight, 
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The Boiler just before the Front and Rear Sections are riveted together 


as no bending machines are used, but, instead, the open forge 
and hand vise. The pipes are heated and then gripped in the 
vise and bent by hand to conform to the templets. Upon mak- 
ing inquiry, it was learned that a pipe-bending machine had 
been tried for this work but was found to be slower than the 
hand method. Owing to the inconvenience of storing bent 
piping, and because of other considerations, it has been found 
unprofitable to bend the pipes in lots, the practice being to 
bend all of the pipes for one locomotive before proceeding 
with the next. On this account, the great number of changés 
of adjustment required when a machine is used, was found 
to consume all of the time saved by the machine. Probably 
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Fig. 12. The Completed Boiler ready for the Erecting Department 


erations on the boiler which cannot be referred to in an article 
of. this length. include such work as drilling and 
tapping openings for the washout plugs around the mud ring, 
and similar operations of a minor character. In addition, 
there is the work of mounting the fittings, such as the throttle 
dry-pipe, etc. This, however, is not done in the boiler shop 
but in the erecting shop. In connection with this work, men- 
tion should be made of the extremely accurate work done 
in pipe fitting. The pipes are cut to length and bent to shape 


These 


pipe fitters less skillful and accurate than those here. em- 
ployed, would find that even under these conditions, they 
could produce work up to the required standard more rapidly 
by machine methods than by hand. 
A Boiler Inspection Kink 

In the course of this description, mention has been made two 
or three times of the fact that separate sections of a boiler are 
aligned with each other, prior to riveting, by center-lines laid 
off on the laying-out table, Incidentally, these center-lines 
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form a first-class indication of the accuracy with which the 
boiler has been assembled, the accuracy being checked by com- 
paring these center-lines with those marked off on the side of 
the boiler at the time the locomotive was erected. When laying 
off these erecting shop lines, the horizontal center-line of the 
boiler is first located and marked on the sides of the smoke-box 
flange. The center of the boiler at the back end is then found, 
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and horizontal lines are stretched along the side of the boiler. 
These lines are then chalked and “snapped,” thus marking 
a center-line which extends the full length of the boiler, as 
shown quite clearly in Fig. 12. By comparing. these center- 
lines with those previously made in the boiler shop on the sep- 
arate sheets, the accuracy of the boiler erection can be deter- 
mined. 


TOOLS FOR PERFORATING LAMP BURNER PARTS 


By CHARLES DOESCHER* 


papers in the past, but very little has been said of 

the dies used for perforating the sides of cylindrical 
work. The punches and dies used for this work are similar 
to blanking punches and dies, except for the modifications 
occasioned by the fact that the metal fed over the face of the 
blanking die is flat, while that fed over the face of the per- 
forating die is circular in form. Circular perforating tools 
are used in connection with this class of work because the 
nature of the work is such that it cannot, on account of both 


M kinds of dies have been described by the trade 


stroke of the press, cut out two of the irregular shaped per- 
forations B in the shell. On the upward stroke of the press, 
a pawl A, Fig. 2, by the aid of a ratchet B, ratchet shaft 0 
and the bevel gears, revolves the driving arbor, which rotates 
the shell a part of a turn. As the slot in the bottom of the 
shell is engaged with the tongue of the driving arbor, the 
shell is indexed with the arbor before the punch descends 
again. These operations are continued until the press, in this 


case, has made fourteen continuous strokes, when it is auto- 
matically stopped and the perforated shell removed. 


The 


commercial and mechanical considerations, be carried out in 
any other way. 

In describing the perforating of cylindrical work, the writer 
does not claim that the tools and methods in every case are 
the very best possible, but those in successful commercial 
operation at the present time are illustrated and described. 
The writer extends thanks to the E. W. Bliss Co., of Brooklyn, 
N. Y., for cooperation in the preparation of this article, and 
also to the Scovill Mfg. Co. of Waterbury, Conn., for the loan 
of the samples of perforated work shown. 

Operation of the Perforating Tools 

In Fig. 2 is shown a set of perforating tools together with 
a perforating attachment set up in a Bliss press ready for 
perforating a shell similar to the one shown in Fig. 4. The 
shell is first slipped over the die-holder (Fig. 5) in such a 
manner as to allow the elongated slot A in the bottom of the 
shell to engage with the projecting tongue of the driving 
arbor. The press is then tripped and the punches, at the first 

*Address: 1029 West Main St., Waterbury, Conn. 


Fig. 1. Examples of Perforated Cylindrical Work, made by the Scovill Mfg. Co., Waterbury, Conn. 


stopping of the press is effected by cam D, which auto- 
matically releases the driving clutch when the required num- 
ber of strokes has been made. The construction of the tools 
and the manner in which they are made will be treated later. 

In Fig. 6 is shown another set of perforating tools for per- 
forating the gallery fence of a lamp burner shown in Fig. 7. 
The gallery fence of a lamp or gas burner holds the lamp 
chimney or globe in place by the spring pressure exerted by 
the perforated part. The metal must be hard in order to 
impart the required spring pressure and is, therefore, on the 
better grade of burners, burnished before perforating, which 
not only hardens and toughens the metal, but also produces a 
brilliant finish. On the cheaper ‘grade of burners, the shells 
from which the gallery fences are made are passed through 
an extra re-drawing operation, the shells not being annealed, 
but left hard. The difference in the diameter of the shell be- 
fore and after re-drawing is about 1/32 inch, while the differ- 
ence in the thickness of the metal is about 0.0005 inch. This 
treatment of the metal not only imparts the required springi- 
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ness, but also makes the perforating operations easier, as hard 
metal is more readily perforated than soft. 

The tools used for perforating the gallery fence shown in 
Fig. 7 are somewhat different in construction from those shown 
in Fig. 2. The ratchet C, Fig. 6, is keyed to the driving 
arbor, and when the tools are set up in the press they are set 
with the face of the die-holder turned towards the right, in- 
stead of facing the operator. The perforating operation, how- 
ever, is similar to the one already described. The effect of 
the successive strokes of the press is indicated in Fig. 7. 
At the first stroke of the press, the four shaded areas at F 
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Fig. 2. Bliss Press with Attachment for Perforating Shell 
shown in Fig. 4 


are punched out. At G@ can be seen the appearance of the 
shell after the second stroke. In order that no burr or fin 
may be left on the top points of the scallops, the die is 
made so that the punch will cut a trifle past the center of 
the point as shown at H. The shell is rotated towards the 
left by the driving arbor, and a simple holding device, not 
shown in the illustration, is used for holding the ghell in 
place on the arbor. 

At attachment for holding work in place while it is being 
perforated is shown in Fig. 3. This attachment is used in 
connection with the tools for perforating the sides of large 
narrow rings. The tool equipment consists of a perforating 
punch A, and a large die-holder B for holding the dovetailed 
perforating die @. The die-holder is held in die-bed D. The 
perforating attachment, which rotates the shell, is placed 
directly back of the die-bed and is operated by the adjust- 
able connection #, fastened to the gate of the press. After 
the ring is slipped over the die-holder, handle F is given 
part of a turn to the right which, by means of the spiral 
grooved arbor G, causes the circular disk H to come in con- 
tact with the ring, thus holding it in place. This circular 
disk rotates with the ring and is attached to arbor G@ by a 
pin in the hub of the disk which engages with a circular 
groove in the arbor. ; 


Construction of Perforating Tools 
In Fig. 8 the perforating die for the shell in Fig. 4 ig 
shown held in a dovetail channel in the die-holder. The die- 
holder is preferably made of a cheap grade of tool steel, 
and is held in the die-bed as shown in Fig. 5. The dovetail 
method for holding the dies is probablv the best. and is the one 
most commonly used. The sides of the dies are beveled at 
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an angle of from 5 to 10 degrees. ’ For work such as shown 
in Fig. 4, the die is tapered lengthwise on one side with a 
taper of about 1 degree, and is driven into the die-holder 
from the back and left flush with the shoulder of the holder, 
so that when in position, the die-bed prevents it from shifting 
back. When it is possible to do so, a pin or a fillister head 
screw may be used to prevent the die from shifting endwise. 
The shape of the shell and the design to be perforated some- 
times governs the taper of the sides of the dies. This, for 
example, is the case where shells such as shown in Figs. 10 
and 12 are perforated, when a greater angle than 1 degree 
must be used on account of the irregular shape of the die- 
holder and dies. 

The longitudinal cross-section of the die-bed, die-holder and 
driving arbor used for the’ shell in Fig. 4, is shown in Fig. 5. 
Section A shows how the arbor is milled at the neck A in 
order to allow the scrap punchings to drop through. A sec- 
tion of the tongue of the arbor which engages the slot in 
the end of the shell, by means of which it is rotated, is 
shown at B. This tongue is tapered as shown, to facilitate 
the putting on and taking off of the work. A scrap escape 
hole C is drilled in the die-holder at an angle as shown, so 
as to prevent the scrap punchings from coming in contact — 
with the shell while it is rotated around the die. An escape 
hole drilled in this manner can only be used on short shells 
and when the scrap punchings are small, or, if they are 
large, when they are few in number. Hole D in the die-bed 
permits the scrap punchings to readily fall out of the way. 
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Fig. 3. Perforating Attachment with Special Device for 
Holding Shell in Place 


The construction of the tools shown in Fig. 6 is somewhat 
different.. Two small pins H, which are used in the face of 
the driving arbor, act as driving pins for rotating the shell. ° 
These enter into pierced holes in the bottom of the shell 
as shown at B, Fig. 7. The pawl which operates the index- 
ing ratchet is fastened to part B in Fig. 6, which is made to 
fit the shoulder of the ratchet and works back and forth in 
order to provide for the required indexing. The back-and- 
forth motion is imparted to B by fastening a handle F to an 
adjustable connecting-rod which is, in turn, fastened to the 
crankshaft of the press. Part D is a brass friction which 
takes up the backlash of the driving arbor. This friction is 
fastened to the die-bed by a screw at G. The hole in the 
center of the friction fits the shoulder on one end of the 
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ratchet. The brake or friction effect is applied by screw H. 


Part A acts as a steadyrest for the driving arbor, and is fast- 
ened to the die-bed by screws J and K. 

The cam fastened to the end of the driving arbor causes 
the press to stop automatically by coming in contact with 
a lever connected to the driving clutch. The driving arbor 
is relieved at L to prevent the congestion of the scrap punch- 
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Fig. 4. Example of Shell 
to be perforated 


ings. The hole for the driving arbor in the die-holder is 
also tecessed at this plaee in order to give the scrap punch- 
ings, which, in this case, are rather large, ample room to 
pass the arbor. When the device is in operation, a shutter 
M closes up the bottom of the scrap escape hole in the die- 
holder. When the shell is slipped over the latter, the shutter 
is forced up and thus acts as a trap, preventing the punch- 


Fig.5. Section of Die Bed, Holder and Die for 
Perforating Shellin Fig. 4 
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Hight holes at a time aré cut, or four holes in each row. 
The reason that four holes in each row are cut at each 
stroke, instead of five, six or eight, is, in the first place, that 
the number of holes cut at each stroke of the press must 
be such that the total number of holes in each row is a 
multiple of it. Im the second place, it is not possible to 
get good results if the end punches are too far away from 
the center of the work, as these punches would strike a 
glancing blow. These holes would be somewhat elongated 
and ‘“burry” instead of being clean, round and free from 
burrs. In this case, four holes in each row is as much as 
is practicable. Of course, if the holes are small in diameter 
and close together, a greater number can be cut at one time 
than when they are larger and further apart. If the diameter 
of the shells is large, a greater number of holes can also be 
cut at one time than with shells of smaller diameter, other 
conditions being equal. 

In Fig. 11 is shown another set of perforating tools set 
up in a Bliss press. These are used for perforating the 
sides of the tube shown at A with a series of rows of small 
holes. These tools are of a somewhat different type from 
those already described. No driving arbor is used, but the 
shells are rotated direct from the ratchet which is placed in 
front of the die-bed. There may be several reasons for using 
this construction: When the bottom of the shell is to be 
left intact, no driving arbor can be used; sometimes the re- 
quired shape of the shell is such as to prevent the use of 
a driving arbor; when the scrap punchings are so large and 
so numerous as to prevent them from dropping through if a 
driving arbor is used, or when that part of the shell that is 
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Fig. 6. Section of Die Bed, Holder and Arbor for Perforating Shell in Fig. 7 


ings from dropping through into the inside of the shell. If 
the punchings were allowed to drop through and should cling 
to the perforated holes, they would cause the shell to jam 
and prevent it from’ rotating. When the perforated shell is 
removed from the die-holder, the shutter drops down of its 
own accord, thereby allowing the scrap punchings to drop 
out. 


Perforating Shells of Tapered and Irregular Shapes 


In perforating shells of tapered and irregular shapes the 
same general methods of procedure as already described are 
used, with the exception that the die-holder is held in the 
die-bed at an angle of 5 to 70 degrees or more with the bottom 
of the die-bed, the angle depending on the shape of the shell 
and the perforations to be made in it. In Fig. 9 is shown 
a die, die-holder and die-bed for work of this kind. The angle 
at which the die-holder is set should be such that if the 
outer ends of the two extreme holes in the _ perforat- 
ing die are connected by a straight line, this line would be 
parallel with the bottom of the die-bed, as indicated in Fig. 
10, where the points A and B are on the line which should 
be parallel with the base of the die-bed. 

In Fig. 9 may also be seen the shell which is perforated 
by the die. The shell is rotated around the die by the 
tongue of the driving arbor engaging in an elongated hole 
in the bottom of the shell. The arbor is relieved at A in 
the usual manner to allow the scrap punchings to escape. 
No shutter is used, as the open end of the shell does not 
come near the scrap escape hole. The ratchet B which is 
operated by a pawl, not shown, is keyed to the driving arbor, 
while the friction used for controlling the backlash bears 
upon the shoulder of the ratchet as indicated. This shell 
has two rows of perforated holes, fifty-two holes in each row. 


to be perforated is very small in diameter, 
impossible to use a driving arbor. 
Referring again to Fig. 11, it will be seen that another set 
of perforating tools similar to the one set up in the press is 
shown to the left. This is used for perforating the shell 
shown at B. The ratchet and pawl are shown at C and D. 
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it may also be 
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_ Fig. '7. Shell to be perforated, showing Successive Operations 


The latter is fastened to the dovetail slide H in the die-bed 
F. This slide is operated by the gate of the press by con- 
nection G. The holding-on attachment consists of a slotted 
stud in the die-bed to which a swinging arm is pinned. A 
circular disk which revolves with the work is fastened to 
this arm, as is also the small handle directly in front of the 
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attachment. This handle is used by the operator to swing 
the arm up and out of the way preparatory to removing the 
perforated shell from the die-holder. 

A method commonly used in connection with perforating 
tools for rotating the shell to be perforated is the dog-notch 
method. A dog ©, Fig. 10, is fastened to the ratchet by 
screws or dowel pins. The end of this dog fits a notch D 
in the shell, called the “dog-notch.” The shell is slipped over 
the die-holder in such a manner as to cause the dog-notch 
in the shell to engage with the dog on the ratchet. In this 
way the ratchet can index the shell directly around the die- 
holder. 

There are also a number of other methods used for rotat- 
ing shells to be perforated. ‘Besides those already described, 
one may make use of an irregular shaped hole in the bottom 
of the shell in connection with the driving arbor. Some- 
times an irregular shaped hole is required in the bottom of 
the shell, and in such a case the tongue of the driving arbor 
may be made to fit this hole, which affords a good driving 
means. Sometimes use is made of a coaster brake device 
fastened to the ratchet. The tools used in connection with 


this device are similar to those already described, having the 
ratchet in the front of the die-bed, as shown in Fig. 10, with 
the exception that instead of using a dog, a device working 


B 


cate | See 
STRAIGHT 


Fig. 8. Die in Position in Die Holder 


Blachinery 


on the principle of a coaster brake, such as is used on an 
ordinary bicycle, is fastened to the ratchet. With this de- 
vice, no notch in the shell is required, as the open end of 
the shell is simply slipped into this device and given a part 
of a turn, causing it to be tightly gripped. The press is then 
tripped and the shell rotated around the die in the usual 
manner. 

In cases where a dog-notch is used and where there is a 
tendency on the part of the shell to slip in between the dog 
and the die-holder, which would prevent the shell from being 
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Fig. 9. Die, Die Bed and Holder for a Tapered Shell 


properly rotated, the die-holder is turned down as shown in 
Fig. 10, and the dog is made to just clear the holder. This 
prevents the shell from slipping in under the dog. 

The perforating die shown at HA is held in the die-holder 
in the usual way, and is tapered lengthwise at a suitable angle 
as indicated. In order to afford a support for the die when 
in use, the bottom of the dovetail channel upon which the 
die rests is worked out so as to conform t6 some extent to 
the shape of the bottom of the die. This is done on dies 
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where the holes are close together, so as to support the 
narrow bridges that separate the irregular shaped holes in 
the die. The best way to do this work is to first work 
out an open space under the dovetail channel. This space is 


used for holding: the scrap punchings that are prevented from 
In working out this space 


dropping through by a shutter. 
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Fig. 10. Die and Holder for Perforating Shell shown to the Right 
enough stock is left under the dovetail channel to support 
the die properly, as indicated in Figs. 10 and 12, after which 
the openings through which the scrap punchings from the 
die drop are worked out. The shutter which is shown 
closed in Figs. 10 and 12, swings open on the shutter 
pin as soon as the perforated shell is removed from the 

die-holder. ; 

The construction of the tools in Fig. 12 is similar to that 
of those just described. At the right is a plan of the die, 
showing the manner in which the die is tapered length- 
wise, which in this case is six degrees on each side. When 


Fig. 11. Tools for Perforating Special Cylindrical Shells 
the tools shown in Figs. 10 and 12 are in operation, two 
rows of holes are cut at every stroke of the press until the 
shell has completely rotated around the die and all the re- 


quired rows of holes have been punched out. No device is 
used with these tools for holding the shells in place while 
they are rotating around the die, because the position of the 
die-holder in the die-bed makes it easy for the operator to 
keep the shell in place. 

It sometimes happens that a perforated shell of the general 
type shown in Fig. 7 is required, with the exception that the 
bottom is left intact and therefore cannot be used in con- 
nection with a driving arbor for rotating the shell. In such 
a case, the shell is dog-notched and rotated in the manner 
already described, with the exception that the locating of 
the dog on the ratchet preparatory to perforating the shell 
forms an important part in the successful operation of the 
tools. The reason for this is that when cutting out the scal- 
lops of the shell, the dog-notch C, Fig. 7, which is used for 
rotating the shell must necessarily be cut away from the 
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shell, and must, therefore, be placed in such a position that 
it will come in the center of the large scrap punching which 
will be cut out at the last stroke of the press, completing 
the operation. If the shaded portion shown at D in Fig. 7 
is the punching resulting from the first stroke of the press, 
and if the blank is rotating from right to left, then the 
dog-notch must be located at C, central between the two 
scallops completed by the last stroke of the press, after 
the whole shell has been perforated. 

In order to prevent the punch A, Fig. 14, which cuts out 
the scrap punchings D, Fig. 7, from coming in contact with 
the dog, a short slot is milled in the center of the face of 


Fig. 12. Die and Holder for Perforating Shell shown 
the punch at the back end near the ratchet, so that the 


punch will clear the dog when that part of the shell con- 
taining the dog-notch is cut out. 


Lay-out of a Perforating Die 

Preparatory to laying out the die shown in Fig. 8, the die- 
blank is carefully fitted to the dovetail channel in the die- 
holder, after which it is turned up in the lathe in place and 
highly polished. It is then removed from the die-holder and 
blued by heating, and again driven into the die-holder, after 
which it is ready to be laid out. The die-holder is then 
mounted in the milling machine, the index head in this case 
being set for twenty-eight divisions, as there are fourteen 
perforated holes of one design and fourteen of another. With 
a surface gage and by aid of the index head, the center lines 
B and C are scribed. Line A is’ merely drawn to show 
the center of the die, and the center of each one of the holes 
in the die should be an equal distance from this line. Center 
line D is next scribed the required distance from and 
parallel with the face of the die-holder. 

In laying out the hole on the center line B a small circle 
of the exact diameter of the circular opening in the center is 
first scribed. The diamond-shaped ends are next laid out and 
scribed. The star-shaped hole on the center line C is laid 
out from a master punch which conforms to the required size 
and shape. In cases where the required number of shells to 
be perforated does not warrant the making of a master punch, 
the dies are laid out from the star-shaped punch that is used 
in connection with the die. 

In working out the die, the central hole from which the 
star design is made is first drilled and taper-reamed from 
the back to the size of the teat on the master punch, which 
is equal to the diameter of the circle passing through the 
bottom of the grooves in the star. The teat of the master 
punch is then entered into the die and the punch set and 
clamped to the die so that a point of the star is on line C. 
The outline of the punch is then scribed on the face of the 
die, after which the die is worked out and fitted to the 
punch. In order to facilitate matters, the punch is used as 
a broach after the die is filed to shape. In working out 
the other hole in the die, on line B, a hole is first drilled 
and taper-reamed from the back for the circular opening in 
the center. Two holes are drilled and reamed in the center 
of the diamond-shaped ends. The surplus stock between the 
drilled holes is then removed and the hole filed to the de- 
sired shape. 

There are two ways in which a die such as that shown in 
Fig. 18 may be laid out. One is to lay out the die on a 
milling machine in a manner similar to that already de- 
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scribed. The other, which is most commonly used, is to lay 
out the die by scribing the design on its face from a mas- 
ter shell which is slipped over the die-holder and has the 
shape to be perforated upon it already worked out. 

The master shell itself is laid out as follows: The shell is 
fastened to the die-holder by a few drops of soft solder to 
prevent it from moving. The die-holder is then mounted in 
the milling machine. The index head in this case is set for 
twenty-four divisions. In Fig. 13 is shown the laying-out of 
the die, but the same method applies to the shell. With a 
surface gage used in connection with the index head, the 
lines A, B, and C are scribed on the shell. Lines A and @ 
represent the centers of two adjoining scallops, and line A 
is also the center for the two holes J and H, while line B 
is exactly in the center between two scallops and constitutes 
the center line for hole G. The lines H and D are next 
scribed on the shell, the former representing the height of 
the ears of the projecting scallops, while the latter shows 
the height at which the lower curved portions of the pointed 
scallops converge. After these construction lines are scribed 
on the shell, the design is readily laid out. The shape of 
the design is then worked out by drilling and the surplus 
stock’ is removed by means of a jewelry saw. The shell is 
then filed to the desired shape and when completed should 
be a duplicate of the portion cut out by the first stroke of 
the press, as shown at F in Fig. 7. In filing out a design, 
care should be taken to file out all the holes central with 
the center lines A, B and C, and also parallel with a plane 
passed at right angles to the center of the design, through 
the shell, in order that the holes may be at their exact 
required position on the inside of the shell. 

It will be noted in Fig. 13 that the large hole F in the 
die is extended past the line D; this is done in order to 
make sure that the large scrap punching D, Fig. 7, will be 
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Fig. 13. Laying out a Perforating Die. Fig. 14. Perspective View of 


Perforating Punch, Fig. 15. Punch Holder and Stripper, showing Punch, 
Fig. 14, in Section 


completely cut from the shell. This is especially necessary 
when the shells vary in length. The dotted line A, Fig. 7, 
is drawn so as to more clearly show the length of the twelve 
pointed scallops, and their relation to the top of the shell. 
In drilling and working out the surplus stock in the die 
Fig. 13, the same general methods that are used for working 
out an irregularly shaped blanking die are used. First, re- 
move as much of the surplus stock as possible by drilling. 
When drilling out the surplus stock in the hole F, the smaller 
of the two circular openings between the scallops is first 
drilled out and taper-reamed from the back to the finish size. 
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After this, the hole is plugged with a small taper pin that 
is filed to fit it, and the large hole is drilled and taper-bored 
in a lathe. The round corners at the opposite end of the 
hole are then drilled out. ‘These corners are left circular in 
order to add to the strength of the die and to prevent crack- 
ing of the die in hardening. The remainder of the hole is 
drilled and worked out in the usual way. In working out 
the small holes G@ and H, the opposite ends are first drilled 
and taper-reamed to the finish size, after which other holes 
are drilled and reamed and the surplus stock is removed with 
a small broach or jewelry saw preparatory to filing out the die. 
Hole I is drilled out and the surplus stock removed in a 
similar manner. 
Filing Out the Die Shape 

A die used for perforating the sides of cylindrical work 
is rather awkward to hold, either in the vise or in die- 
clamps while being filed out, owing to the fact that the face 
of the die is circular in shape and the sides are dovetailed. 
For this reason, a die-holding fixture, shown in Fig. 16, is 
used to hold the die in the vise, die-clamp, or filing machine 
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Fig. 16. Device for Holding Perforating Dies while Filing 


while it is being filed out. The device shown is adjustable 
to accommodate various widths of dies. 

The most essential points to be remembered when filing out 
a perforating die are: Use a coarse file for the rough filing 
and finish with a smooth one. Take care to have the clear- 
ance filed straight in order to prevent the congestion of scrap 
punchings in the die; perforating dies as a rule are not very 
strong and are often cracked and broken because of neglect 
on this point. The clearance should not be filed over 1% 
degree, in order to make the die as strong as possible; in 
cases where the holes in the dies are close together even 


less clearance is necesSary, and a very narrow wall that. 


separates two holes is filed almost straight on each side, 
with just enough of a taper to clear. Care must be taken 
when filing to prevent the back or the sides of the file from 
running into that part of the die that has already been 
finished. 
Making the Punch for a Perforating Die 

The punch used with the die shown in Fig. 8 is com- 
paratively simple in its construction. It consists of the usual 
form of punch-holder into which the two perforating punches 
are driven. The star-shaped punch, after it is fitted to the 
die and hardened, is driven into the punch-holder in such a 
position that when it is entered into the die the sides of the 
punch-holder will be in a straight line and parallel with the 
die-bed. The tools are then set up in a hand or foot press 
so that the die and star punch are in proper alignment with 
each other. The foot treadle of the press is then discon- 
nected from the gate so that the gate which holds the punch- 
holder in place can be withdrawn from the press without 
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disturbing the punch-holder or the ways upon which the 
gate slides. The other punch, in its unfinished state, is then 
driven into the punch-holder and the face is coated with a 
1/16-inch thickness of soft solder. The gate of the press is 
then slipped back into place and the impression of the out- 
line of the die is transferred to the solder on the face of 
the punch. The punch-holder is then removed from the press 
and the punch driven out and milled to conform to the soft 
solder outline of the die, after which the punch-holder is 
put back into the press, care being taken to see that the star- 
shaped punch is in proper alignment with the die. The 
milled punch is then put back in place and gradually sheared 
and fitted to the die. Each time after the punch has been 
lightly sheared into the die, the fins and surplus stock are 
removed and the punch is again entered and sheared a trifle 
deeper, until it enters the die at least 14 inch. 

The hand or foot press is very convenient to use when fit- 
ting perforating punches to their dies, because the construc- 
tion of the press makes it possible to handle the gate con- 
veniently and to keep the punches in proper alignment with 
the die. 

In making perforating punches such as shown in Fig. 14, 


the punch-holder is first machined to the desired shape and . 


size, after which the taper hole for the shank of punch A 
is reamed. The shank of the punch is then turned and fitted 
to the punch-holder and driven into place. The face of the 
punch is made to conform to the outside diameter of the shell 
and is then clamped to the face of the die and the outline 
scribed on it, after which it is milled to shape and sheared 
and fitted to the die. Before scribing the outline of the die 
on the face of the punch, care must be taken to see that the 
punch is set in the proper relation with the die, so that 
when the finished tools are set up in the press, there will 
be no necessity for elongating or widening the slots in the 
die-bed used for clamping the die to the bed of the press, 
due to the punch not being laid out central with the die. 

After the first punch A has been fitted to the die, the 
holes for the other three punches are laid out so that the 
cutting part of the punches will be as nearly central with 
the shanks as possible. Holes are then drilled and reamed 
for the shanks, and when this is done punch A is hardened. 
The reason that this punch is ‘hardened before the other 
punches are fitted to the die is that if the punches were all 
sheared and fitted together and then punch A should spring 
in hardening, it would cause great difficulties in again bring- 
ing the punches into proper alignment with the die. After 
punch A has been hardened and driven back into the punch- 
holder, the shanks of the other three punches are turned up 
and fitted to the respective holes into which they are after- 
wards driven. The shanks of these punches may be made 
either straight or tapered, but should be a good driving fit 
and should have shoulders bearing against the punch-holder. 

Before the punches are driven into place, the die and 
punch A are set up in the foot press and properly aligned 
with each other. The gate of the press is then withdrawn, 
the three punches are driven into place, and the faces coated 
with soft solder. The gate of the press is then slipped back 
into place and the outline of the die ‘transferred to the 
punches, after which they are driven out and milled separ- 
ately in the milling machine. Sometimes the punches can- 
not be driven out from the back of the punch-holder, be- 
cause if the holes for these punches were drilled through 
they would run into and weaken the shank of the holder. 
In such cases holes are drilled from the side to meet the 
shank holes, in order to allow a taper drift to be used for 
starting the punch so that it can be removed. 

After the punches have been milled, they are driven back 
into the punch-holder and are sheared and fitted into the die, 
as previously described. The punches, of course, are lined 
up perfectly with the die so as to enter into their respective 
holes as one single punch. After the punches are hardened 
they are sharpened by holding the punch-holder in a special 
grinding fixture and drawing the punches back and forth 
across ‘the face of a wheel of about the same diameter as 
the shell to be perforated. It will be seen in Fig. 14 that 
the base of the punches is strengthened by milling the 
punches so that there is a liberal fillet between the shoulder 
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of the punch and the milled-out shape. This also tends to 
prevent distortion in hardening. 


The Stripper 

The stripper serves three purposes: it strips the metal 
from the punch; it supports the small punches by prevent- 
ing them from springing; and it tends to keep the perforated 
shell in shape by preventing it from bending or becoming 
“kinked up.” The commonly used stripper construction is 
shown in Fig. 15. The face of the stripper conforms to the 
outside diameter of the shell. It is drilled and worked out 
so that it is a sliding fit on the punches. The shoulder 
part of the stripper bears against the bottom lugs of the 
side pieces A and B, which are fastened to the punch-holder 
and prevent the stripper from being forced off the punch. 
Six spiral springs exert the required pressure on the stripper. 
When setting up the tools in the press, the stripper is forced 
back about % inch and two pieces of, say, No. 31 drill rod 
are placed between the stripper and the bottom lugs of the 
side pieces, which keeps the stripper out of the way while 
the punch and die are aligned with each other. 

In conclusion, it may be mentioned that perforating dies 
of the type described are sharpened on universal grinding 
machines. Owing to frequent sharpening it is sometimes 
necessary to raise them slightly by putting shims of sheet 
steel under the dies. These shims are drilled and filed out 
to conform to the holes in the dies, in order that the scrap 
punchings may drop through. 

* * * 


« INTERESTING DEVELOPMENT IN HIGH- 
EFFICIENCY GENERATORS 


In speaking before the American Society of Swedish En- 
gineers, Brooklyn, N. Y., on “Generating Apparatus used for 
Wireless Telegraphy and Telephony,” Mr. EH. F. Alexanderson, 
of the General Electric Co., Schenectady, N. Y., described an 
interesting type of machine which he has developed for obtain- 
ing very high frequencies. In the generator described, a steel 
disk resembling the rotor of a steam turbine and having six 
hundred slots, is used. This steel disk rotates with its edge be- 
tween the pole faces of the stator, at a speed of 20,000 revolu- 
tions per minute. Brass plugs are riveted into the space be- 
tween the steel teeth in order to reduce the air resistance. 
The diameter of the steel disk is 12 inches. The generator is 
driven from an electric motor by gearing similar to that used 
for reducing the speed in De Laval steam turbines, except 
that in this case the gearing is used for increasing the speed. 
With this machine it is possible to obtain 100,000 alternations 
per second and with the aid of a special winding and 800 polar 
projections on the disk, 200,000 alternations per second have 
been obtained. High-frequency generators of this type will 
probably prove especially valuable in wireless telephony, the 
success of which depends largely upon the possibility of produc- 
ing currents of high frequency. The development is also of 
great value in the wireless telegraphy field as it makes pos- 
sible the sending of messages over greater distances, and also 
provides a means for non-interference with other wireless ap- 
paratus, as it is possible to tune the various instruments so 
as to receive only certain messages, in a way not possible 
with the lower frequencies produced by the spark system. 

* + * 


The discovery of means for burning explosive gases, that 
is, gases mixed with air just sufficient for perfect combustion, 
described in the May number, was, it appears, erroneously at- 
tributed to Prof. William A. Bone of Leeds University, Leeds, 
England. Prof. Charles E. Lucke of Columbia University, New 
York, described the same process, in effect, in a paper pre- 
sented before the American Society of Mechanical Engineers 
in 1901. Prof. Bone’s work, which showed the possibility of 
attaining temperatures from 2900 to 3600 degrees F. on the 
surface of porous firebrick with great economy of gas, appealed 
more to the popular mind as having direct application to cook- 
ing and heating. Hence the great interest in the idea. 

> # @ ‘ 

Repeated melting of manganese bronze gradually lowers the 
ultimate strength and elastic limit as well as the hardness of 
the metal. 
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SOME TOOLS USED IN THE MANUFAC. 
TURE 'OF SMALL STEEL BALLS* 


By A. G. BLACKt 


Very small steel balls—say of from 1/32 to 1/16 inch in di- 
ameter—are handled in a somewhat different manner when be- 
ing manufactured than are the larger-sizes. The reason for 
this is- simply that more delicate machinery is required on 
account of the small sizes dealt with. The best idea of. how 
small a 1/16-inch ball really is may be gathered from the fact 
that there are 28,840 balls of this size to a pound, or about 1800 
balls to an ounce. Comparing this with 1/2-inch balls, we find 
that there are only fifty-five in a pound, or less than four in an 
ounce, 

In the following will be described the methods that were 
used in a factory with which the writer was connected several 
years ago, for making balls of small sizes. 

The forgings were made from annealed crucible steel wire, 
the diameter of which was about 0.002 inch smaller than the 
diameter of the finished ball. The stock was upset enough in 
the forging operation to make the blank about 0.010 inch 
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Diagrammatical Outline of the Main Features of the Ball 
Blank Rolling Machine 


larger than the finished ball. The forgings were made in a 
Simonds forging machine, of the same general type as de- 
scribed by Mr. Grant in the February number of MACHINERY, 
in the article entitled ‘““The Manufacture of Steel Balls.” The 
machine was remodeled, however, to use the platen style of 
die'as shown in Fig. 1, this being accomplished by cutting off 
the extending projection on the large driving gear and mount- 
ing one-half of the circular die on the hub of the gear, the other 
half being mounted on the shaft that projected through the 
center of the hub and revolved in the opposite direction. A 
gas jet was located near the point on the dies where the 
stock entered. In this way the stock was heated to the re-_ 
quired heat for rolling. 

The wire was furnished in a coil and fed off from a reel, 
an automatic feeding device being provided having one sta- 
tionary, spring chuck A, Fig. 1, and one sliding spring chuck 
B, similar to those used on automatic screw machines. A 
cam C was provided on the side of the main driving gear to 
open and close the sliding chuck. When the stock fed into tle 
dies, the cam opened the chuck and also carried it back against 
the action of a spring for another feed, and locked it ready 
for the next cycle. The stationary spring chuck held the 
stock from moving while the rolling operation took place. 
The machine could cut off and roll 75,000 blanks per day. 

After the forgings were made, the blanks were passed be- 
tween two large hardened revolving plates in order to re- 
move any fins or inequalities in the blank. They were then 
hardened before grinding, which latter operation was done in 
a machine similar to the dry grinder described by Mr. Grant, 
except that the machine was smaller. The writer also added 
an improvement which consisted of a spring suspension of 
the upper ring which rotated the balls as indicated in Fig. 2. 
Four coil springs A were mounted between the upper ring 


Fig. 1. 


*See “The Manufacture of Steel Balls,” MACHIN»ERY, 
March, and April, 1912. 
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and a plate above it as shown, the upper ring being driven 
from this plate by four stud bolts. In this way it was possible 
to place any amount of pressure required upon the balls. 
With this arrangement the emery wheel and the rings would 
last much longer, because of the reduction of wear, as the 
upper ring was allowed to spring away from the wheel when a 
new set of blanks, which were not absolutely round, were first 
put into the grinder. 

Another improvement consisted in making an adjustable 
emery wheel fastening for preventing the emery wheel from 
running out of balance, due partly to the inequalities of the 
wheel itself and partly to the wear of the spindle bearings. 
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Fig. 2. Spring Balanced Dry Grinding Machine 


An arrangement was introduced consisting of four wide jaws 
in the wheel plate, as shown in Fig. 3, which gripped the edge 
of the wheel in a manner similar to that of a lathe chuck, but 
which had surface enough to cover a fair portion of the wheel 
diameter. In this way, the wheel could be adjusted and hal- 
anced every time a new wheel was mounted. 

The balls were dry ground to within 0.002 inch of the fin- 
ished size, after which they were lapped with emery and oil, 
using a set of cast-iron rings. These were fitted to sensitive 
bench drill presses arranged in banks of six, attended by one 
operator. After the oil finishing grinding, the balls were pol- 
ished and inspected. This last operation was done by an auto- 
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Fig. 3. Faceplate and Chuck-jaws for Holding Grinding Wheel 


matic device which the writer designed and built, the outlines 
of which are shown in Fig. 4. 

The principle of this machine was to feed the balls from 
a hopper under a fixed magnifying glass about 234 inches in 
diameter, focused to suit the operator. The balls would then 
remain under the glass for six seconds. The operator held a 
steel magnet in each hand, and with her elbows or arms rest- 
ing on the table at each side of the glass lens, was ready to 
pick out any balls which appeared defective to her. If they 
were all perfect, she would merely wait until the balls turned 
half a revolution, exposing the other half for six seconds more. 
Then, in order to expose the periphery whch had not yet been 
directly under the inspector’s view, the balls were turned 
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one-quarter of a revolution so as to bring the part but im- 
perfectly seen in the two previous operations squarely under 
the glass; then another half turn was made and in that way 
all the parts of the balls were exposed and could be carefully 
inspected. After this, the feeding plate would draw out from 
under the glass and the balls would fall into a drawer, after 
which the plate would be returned to the hopper, bringing 
out another lot of balls ready to be inspected. This last opera- 
tion required also six seconds, which gave the operator an 
opportunity to temporarily rest her eyes. 

The various movements were timed by a cam. When 
changing from one size of ball to another it was only nec- 
essary to slip off one cam and put in another adapted for the 
desired size, and also to change the feed plate. The device 
permitted of inspecting balls ranging in size from 1/16 to 1/2 
inch diameter. The method was very efficient and six girls 
were able, in this way, to handle the work which required 
twenty inspectors to do in the old way. The method was 
also more positive, and the chances of defects slipping by tue 
inspector were not as great, as each ball was fully exposed to 
view from all sides. ; 

Some of the cam motions mentioned, as, for instance, that 
for feeding the balls from under the hopper, were constant 
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Fig. 4. Main Features of Ball Inspecting Machine 


for all sizes of balls, but the cam operating the sliding 
plate that rolled the balls over was different for different 
sizes, as the plate had to travel further for the larger balls 
than for the smaller. The lens of the magnifying glass was 
large enough so that one could see 64 one-quarter-inch balls 
conveniently, and as there were often but one or two of these 
balls to be picked out at each movement, the operator had 
plenty of time, and with both hands free could pick them out 
very rapidly. A lever was also provided to throw out a clutch 
mounted on the driving pulley hub, so that the operator could 
stop the machine immediately, if necessary. 

One difficulty that had to be overcome consisted in the balls 
clogging and refusing to roll out from a small opening. This 
difficulty was overcome by bridging over the outlet by a partial 
baffle; then the balls would easily feed out in the shallow 
depth under the bridge where they were always free to roll 
out and drop down an incline. This prevented clogging and 
no agitator was found necessary. The device was never pat- 
ented because the president of the concern with which the 
writer was employed believed that if a patent was applied for 
the principle would become known to all ball manufacturers, 
and they would work out the same idea in a somewhat dif- 
ferent manner. The gaging was done by a machine similar 
to that illustrated by Mr. Grant. 
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WATCH CASE MANUFACTURE—2 


Before a watch case is fitted up, that is, on a hinged case, 
before the cap, back and bezel are joined, it is necessary to 
fit and solder the pendant into the case center. The majority 
of pendants on watch cases are made from rolled-plate in two 
pieces, but some are made in one piece by a number of suc- 
cessive press operations. The pendant is used for holding the 
bow and the stem setting mechanism. 

The crown 0b shown in Fig. 8, which is used for operating 
the setting mechanism, is also made from rolled plate. The 
press operations on this part have previously been described 
in the December, 1909, number of MAcHINERY, so that a short 
summary of the most important operations will be sufficient. 
The first operation is to make a blank and draw it up into a 
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Fig. 8. Pendant Set in the ‘Up’ and ‘‘Down’’ Positions 


cup, both operations being accomplished at the same time in 
a-double-action press. This cup is then cut to the desired 
length in a small sawing machine, after which it is passed 
through a corrugating die. A core of the required shape, which 
+has been made in an automatic screw machine and corrugated 
“in a die in the punch-press, is then inserted and the two 
parts—cup and core—are placed in a swaging die. The upper 
part.of the die is so formed as to shape one end of the crown, 
while the lower die forms the other end. 

After the crown is completely formed, it is taken to an auto- 
matic screw machine where it is counterbored, drilled and 
tapped to fit the pendant and pendant set. This machine is 
equipped with a magazine attachment which was illustrated 
in an article entitled “Magazine Attachments—1,” in the Feb- 
ruary, 1912, number of MACHINERY. This, with the exception 
of polishing, completes the operations on the crown. 

The bow ec, Fig. 8, or ring, as it is sometimes called, is made 
from either solid gold or gold-plated stock, drawn out into 
wire. Bows made from solid gold are used on solid gold watch 
cases, and also on some filled cases. The operations followed 
in making the solid bow are simple and need no description. 
It might be well, however, to state that it is first blanked 
from the flat sheet about 1/16 inch thick to approximately 
the desired shape, then the center is pierced out, and finally, 
it is completely formed in an embossing die held in a hydraulic 
press. The flash is then trimmed in a trimming die and the 
inside ends of the bow milled on a milling machine to fit 
into the holes in the pendant. 

The operations for making the bow from drawn wires are 
a little more difficult. The material from which the bow is 
made is first blanked out and drawn up into a cup, and then 
by successive drawing operations, it is extended to such a 
length that it can be completely drawn in a draw bench. The 
drawn wire is then cut up into pieces of the desired length 
and drawn up in dies. After this operation, the bow is bent 
around to the desired shape in a simple bending fixture. As 
bows are generally plain and have no small crevices to polish 
out, the polishing is very easy. 


Construction and Operation of the Pendant Set 


On watch cases provided with a pendant set, it is necessary 
to pull out the crown before the hands can be rotated inde- 
pendently of the motion transmitted to them by the gear 
train. Some means, however, has to be provided so that the 
crown cannot be easily pulled out, or the utility of this simple 
device would be destroyed. This is accomplished by screwing 
astem d, Fig. 8, provided with a cone shoulder into the crown, 
and also screwing a split “chuck” e into the pendant a. Now 
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before the crown, which is shown “down” at A can be pulled 
out, the split chuck e has to be expanded as at B, by the cone 
shoulder on stem d, the necessary pull being sufficient to pre- 
vent the setting mechanism from being operated accidentally. 

The stem d presses on another squared stem which is used 
in operating the setting mechanism (see “Setting Mechanisms” 
in the May number of MAcHINERY), and when stem d is pulled 
out by the crown as shown at B it allows the setting mechan- 
ism to operate the hands. 


Polishing Watch Cases 

A watch case, as a rule, is given a very high polish and is 
free from scratches and imperfections. The methcds employed 
in polishing a watch case are interesting, and as they differ 
slightly from other polishing work, it might be well to give 
a short description of the materials used and the order of the 
operations. After the case is jointed and assembled, it is rough 
polished on a rag wheel with dry tripoli, also called “rotten- 
stone,” on it. .For additional rough polishing, a hair brush is 
used and lard oil and tripoli are applied as an abrasive. The 
second polishing of the inside of the cases is accomplished 
with an elk skin polishing buff supplied with rouge and alco- 
hol. The outside of the case is polished with a rag wheel and 
rouge. The center of the case is brushed with a hair brush 
and hard rouge. ‘ 

The third polishing is done after the case has been pinned 
and fitted. The inside of the back and cap are polished with 
elk skin, soft rouge and alcohol, the outside of the case being 
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Fig. 9. Hand-operated Engine Turning Machine 


polished with a rag wheel and hard rouge. All plain parts 
and shields are polished with rouge and elk skin, after which 
an additional polishing is accomplished with soft rouge; then 
the cases are washed in ammonia water and soap and dried 
The drying is done in a heated drying box. After being dried 
the cases are cleaned with chamois and then sent to the 
inspector who examines them to see that everything is per- 
fect. The case also passes through numerous other inspec- 
tions during the course of its manufacture. 


Engine Turning 
Engine turning, another name for engraving by machinery, 
consists in cutting various designs or patterns on the backs 
of a watch case or bezel. Thousands of patterns are cut, and 
the designs vary considerably. Some types of patterns, of 
course, require slightly different methods for their production 
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and in many cases patterns can only be cut on certain types 
of machines, or hand engraved. There are at least six dis- 
tinct types of engine turning machines employed on this work. 
Three of them, the most interesting ones, will be described 
in the following. 

Hand-operated Engine Turning Machine 

The engine turning of the straight-line variety cut in the 
backs of watch cases is accomplished in the hand-operated 
machine shown in Fig. 9. The back or bezel, whichever it 
may be, is held in a chuck A, which, if desired, can be rotated 
by hand or can be indexed by thumb-screw B. The screw on 
which thumb-screw B works, has a worm formed on its lower 
end meshing with a worm-wheel on the head. This device is 
brought into play when it is desired to cut lines crossing 
each other at right angles or any other angle. 

For producing straight-line work on this machine, the ver- 
tical slide carrying chuck A is simply moved up and down 
by the operator, by means of the hand-crank C. The motion 
from this crank is transmitted by grooved pulleys, belting and 
chains to the vertical slide H. This slide is kept in the “up” 
position by a weight attached to a string F, which runs over 
the grooved pulleys G. 

The table H, carrying the tool-slide ZJ in which the tool J 
is held, has a circular adjustment, so that the center line pass- 
ing through the point of the tool is always at 
right angles to the face of the back being 
operated upon. This adjustment is controlled 
by the knurled thumb-screw K, which is ro- 
tated by the operator a slight amount after 
each cut. The tool-slide J is advanced to 
bring the tool in contact with the work by 
hand, the operator gripping the spring ‘‘han- 
dle” ZL by the first finger and thumb. The 
depth to which the tool advances into the 
work is governed entirely by the pressure 
given to this slide; and it requires consid- 
erable experience before an engine turner 
can produce lines of a uniform depth. It is 
simply a matter of “fine touch,” as no stop 
is provided for the forward movement of the 
slide. The slide is returned by a spring 
which is compressed when the slide is ad- 
vanced. The work is viewed while under 
progress through the magnifying glass M. 

Various patterns are secured by irregular 
faced strips N held vertically in the slide O. 
This slide can be moved to bring any desired 
pattern into operation by means of a hand- 
wheel, not shown. The patterns impart an 
oscillating movement to the head (which 
is also equipped with a horizontal slide) at 
the same time that it is moved up and down 
by the hand-crank @. The spacing of the lines is effected by 
a pawl and ratchet, not shown, which move the slide carry- 
ing tool J along, giving any desired width of spacing. 


Hlectrically-operated Engine Turning Machine 


The engine turning machine illustrated in Fig. 10 is elec- 
trically operated and is used for producing the “barley corn” 
engine turning, as it is called. The back that is being engine 
turned is held in a split chuck A which is tightened on the 
work by a knurled nut. The entire mechanism is driven from 
a shaft under the machine, which, in turn, derives power from 
the countershaft through belting. 

The spindle B, which carries the work and is rotated iby 
spur gears from the lower shaft, is mounted in an oscillating 
head C called a “cradle.” This head receives its oscillating 
motion from a cam held on the lower shaft, which is provided 
with a series of projections and depressions that impart the 
oscillations to the head. The “electric pattern” D, as it is 
called, is driven by spur gears from spindle B. The tool-slide 
# that carries the holder in which a cutter is retained is also 
operated from spindle B through spur gears, a universal joint 
and bevel gearing. 

The electric pattern D is made by engravers who cut out 
the portion to be “barley-corned” and fill the depression with 
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a non-conductor of the electric current. A steel needle F, under 
spring tension, runs or is pressed against this pattern and is 
fed in from the outer circumference towards the center at 
the same rate of travel that the tool makes across the face of 
the work, the latter also being traversed in the same direction. 

The tool-slide H which is operated in the manner previously 
described, carries a taper guide which through a roll, lever 
and crank, forces up the rod G@ carrying needle F, at the 
same time as the tool is fed from the outside circumference 
to the center of the work. This system of levers and cranks 
constitutes a pantograph arrangement which can be changed 
to reduce the pattern for any size of watch case. The roll 
is kept in contact with the pantograph form, so that the 
motion transmitted to the cutting tool will conform to the 
shape of the back, by means of a string H to which a weight 
is attached. 

In operation, as the needle F passes over the non-conductor 
on the pattern D, the electric circuit passing through the 
armature J is broken so that plate J flies back, and in so 
doing operates the tool-slide K through lever and crank con- 
nections, thus forcing the tool into the work. When the 
needle F# passes over the brass portion of the pattern the cir- 


‘cuit is closed and the reverse action is imparted to the tool- . 


slide K, that is, the tool is withdrawn from the work. This 


Fig. 10. Electrically-operated Engine Turning Machine 


action is repeated until the engine turning is completed, when 
the machine is automatically stopped. 
The tool-slide K is withdrawn to remove the work by a 
handle LZ which, when pulled back, brings back the slide and 
releases it from the tension of the spring M. This spring has 
sufficient strength to keep the tool in contact with the work, 
when the electric circuit is broken. The barley-corn effect is 
governed, of course, entirely by the cam on the shaft under | 
the machine, but the pattern can be made either coarse or 
fine as desired, by altering the change gears that transmit 
motion from the spindle B to the main tool-slide Z. . 


Swiss Brocade Machine 

The interesting machine shown in Fig. 11 is for “brocade” 
or “Swiss machine” work, as it is called, which is simply a 
special class of engine turning resembling in appearance the 
regular work on currency bills, which is produced by a geo- 
metric lathe. This brocade machine was designed and built in 
Switzerland and is a marvel of mechanical ingenuity. As an 
engine turning machine its possibilities are practically un- 
limited, and it is doing away with a large amount of the work 
previously accomplished by skilled engravers. The work, when 
being operated on, is held in a split chuck A by a knurled nut. 
The power for operating the entire mechanism is transmitted 
from a countershaft by round belting running over grooved 
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pulleys C0, D and #, up to the main driving shaft at the rear, 
not shown. This shaft drives the front shaft F, which through 
change gears @ operates the spindle carrying the work. This 
spindle can be centered, that is, located in the desired relation 
to the other mechanism when starting a pattern, by means 
of the screw and worm-wheel H; this turns around the sleeve 
or spindle carrying the work. 

This machine is supplied with two pattern plates I and J. 
Plate J is made of hard rubber and is called the outline pat- 
_ tern plate, while plate J is made of cast brass and is called 

the filling-in pattern plate. Plate J is rotated by a spur gear 

held on a shaft at right angles to the rear driving shaft, and 
is driven from the latter: by bevel gears. Plate J is also 
driven from the shaft which is at right angles to the rear 
driving shaft, through bevel gears and change gears K. 

The faces of plates J and J are provided with the desired 
patterns and transmit up-and-down oscillating movements to 
the tool carrier MM. The movement is transmitted by steel 
points held in vertical brackets N (only one can be seen), 
which are fastened to a dovetail-shaped bar operated by 
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Fig. 11. 


a pantograph arrangement. From this bar, motion is trans- 
mitted through a universal joint and a shaft running parallel 
with and under the tool-slide M. As tool-slide M is fulcrumed 
at a point directly under the point of the cutting tool, it is 
consequently given an up-and-down oscillating movement by 
means of this shaft and levers connected to it. By changing 
the position of the ends of the universal joint, the tool O 
can be put into the work to any desired depth. 

The ratio of the gears driving the filling-in pattern, to those 
operating pattern J, can be changed so as to alter the pattern 
of the work. Barley-corn filling-in cams P are also provided 
which have a series of indentations and projections distributed 
around their peripheries. These cams have slightly different 
patterns, and any one of them can be brought into operation 
as desired. The cams are held on a shaft which is driven 
from the holder carrying plate 7, by bevel gears, the rear 
face of the plate-holder being formed into a bevel gear. 
Through a steel pointer, not shown, these cams P also give a 
slight oscillating movement to the tool-holder M carrying the 
cutting tool O, which produces a neat barley-corn pattern in the 
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Swiss ‘‘Brocade’”’ Machine, which produces Special Designs of Engine Turning 
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bottom of the depressions, where neither of the other two 
patterns act. 

The work-holder head is mounted on a circular table Q, 
which is rotated to swing the head to conform to the shape 
of the back by a wire rope R. This rope is wound partly 
around the table and is fastened to it by a dog, and is also 
fastened to dogs 7 held on the faceplate S. This faceplate 
is provided with a series of radial slots in which dogs T 
are located, the latter being adjustable to any position. It is 
also provided with a spur gearat the rear, and is driven 
through change gears from the main driving shaft. As the 
faceplate rotates, it unwinds the wire rope from table Q, and 
consequently pulls the latter around, which action swings the 
head carrying the work. The table is graduated and a pointer 
is provided so that it can always be started from the same 
point, after it has been swung around by the hand-crank U 
to insert a new piece of work in the chuck. The unwinding 
of this wire R imparts a movement to the head which approxi- 
mates closely an involute curve. 

The principle employed in driving the front shaft F for 
rotating the work is both interesting and 
novel. From the preceding description, it 
will be seen that the work-holder must 
swivel through an arc, and also be rotated 
at a constant speed irrespective of its posi- 
tion. This is accomplished by double-face 
miter gears called “A gears.” These gears 
roll on each other and the center of contact 
is always directly in a vertical line passing 
through the cutting point of the tool O. If 
this were not the case the pattern would not 
be accurately reproduced. 

A pantograph arrangement of levers com- 
pensates for the size of the case being bro- 
caded, and the position of the dogs T is 
altered to provide for the changes in the 
shape of the back. The slide on which the 
pantograph arrangement of levers, tool-slide 
M and pattern plates J and J are held is 
traversed by a worm and worm-wheel from 
the rear driving shaft. The cutting tool 
starts at the outside circumference of the 
case and works in towards the center. The 
machine is automatically stopped when the 
work is completed by a bracket held on the 
slide carrying the pantograph arrangement, 
which comes in contact with an adjustable 
stop screw in a lever held under a latch. 
This bracket pushes the lever from beneath 
the latch and shifts the belt on the counter- 
shaft, thus stopping the machine. 

Special Designs and Colored Gold 

Many watch cases are furnished with 
elaborate designs such as plated work of 
colored gold, and gilded. The gold-plated 
patterns are cut out in punch presses 
and soldered onto the back of the watch. The patterns are 
made in all sorts of color, which is accomplished by alloying 
coloring matter with the gold when melting. Most of the 
designs cut on the Swiss brocade machine are gilded in an 
electric bath, colored gold being used as the annode. The 
part of the back not to be gilded is coated with shellac, which 
is removed in hot water after the work has been gilded. 

* * * 

Some time ago there was exhibited before the French 
Academy of Science a small dynamo, the total weight of 
which is claimed to have been only one-fifth ounce. This 
machine measured about 0.6 inch in height and length. The 
diameter of the armature was about one-quarter inch, and 
the magnet was wound with silk-spun wire 0.002 inch in 
diameter. The total length of the field wire was about five 
feet. The collectors and brushes were constructed exactly as 
in large dynamos. When run as a motor, the machine con- 
sumes about two amperes at two and a half volts and runs 
at a very high speed, making a humming noise like a large 
insect. 
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MECHANICALLY-GUIDED WELDING AND 
CUTTING MACHINES 


The mechanically-actuated oxy-acetylene torch for cutting 
shapes from iron and steel plates, described in the July 
number, is one of the most interesting developments in metal 
working apparatus brought out in the past decade. The oxy- 
acetylene torch fed with an excess of oxygen becomes.a cutting 
tool of extraordinary efficiency, making a narrow clean “saw” 
cut of any desired pattern at a speed in thick plates that 
cannot be equalled by any existing machine tool. Mounted 
on a pantograph frame, the torch is made to follow a pattern 
traced on a drawing, and the rate of traverse is fixed by an 
electrically driven feed wheel. Being capable of cutting steel 
three inches thick, the apparatus should obviously be of great 
value in die making. 

The use of a gas flame as a cutting tool evidently is capable 
of still greater development when the torch is guided and 
traversed mechanically. The flame is used at its highest 
efficiency, and the shapes produced require a minimum of 
finish to meet the requirements of many lines of metal-work- 
ing. -The process can be regarded as another of the auxiliary 
processes of which grinding, drawing, extrusion and swaging 
are examples, that extend the economical possibilities of metal 
working, and thus directly promote the usefulness of the 
so-called “‘standard’” machine tools in those fields for which 


they are best adapted. 
* * * 


TOOLMAKING AND EFFICIENCY 


In these days of interchangeable manufacturing, when the 
tool designer and toolmaker are chief factors in determining 
the kind and quality of accessory equipment provided for 
manufacturing, and, therefore, to a large extent in determin- 
ing the efficiency of the production departments, their attitude 
toward efficiency assumes great importance. The production 
of fine tools, jigs and fixtures is to some degree an artistic 
job, requiring men who love the work and exercise their in- 
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genuity because they love it rather than for the wages paid 
for the work. To men of this disposition some of the prin- 
ciples of higher efficiency in shop management as applied, by 
enthusiastic organizers are very distasteful. This mental at- 
titude of the expert toolmaker, as expressed in the following 
paragraph, taken from a recent letter, is important: 

“T have been through the mill—made master plates, and all 


classes of tools for the finest and most accurate instruments. 
* * * * * * * * * 


Too much is said by most writers regarding speeds, cuts, 
angles of tools, etce., for their articles to be of value to a 
toolmaker. A toolmaker is not working on a premium basis, ~ 
nor is the nature of the work such that a table of speeds 
could be compiled that would be worth a row of pins, and 
a table of angles, etc., simply confuses a young toolmaker 
and especially one who is endeavoring to get the rudiments 
of toolmaking by study.” 

While it is undoubtedly true that the data so useful to the 
machine shop in promoting efficiency have little direct appli- 
cation to the toolroom, we believe that toolmakers generally 
should have a clear idea of shop conditions and the import- 
ance of speeds, feeds, cuts, cutting angles, etc. A toolmaker 
who has been a machinist and has developed the artistic 
quality and skill of the toolmaker is likely to be more prac- 
tical and efficient from the.production standpoint than one 
who has been a toolmaker all his life. Toolmakers should 
guard themselves from becoming absorbed in their specialty 
to the exclusion of the practicalities of the shop. Too much 
concentration on one thing makes for narrowness, and the 
narrow man is not a desirable development in any walk of 


life. 
* * * 


SAFETY APPLIANCES AND THE WORKMAN 


Some years ago, when the agitation for safety devices in 
work-shops began to be carried on in a systematic manner, 
it was directed mainly towards the manufacturer, exhorting 
him to install devices to safeguard his workmen, and this 
agitation has in the last few years produced the desired 
effect with many large concerns. But as these devices be- 
came more numerous it was found that in many instances 
the problem was not solved, for a second difficulty arose— 
that of inducing the workmen to make proper use of the safe- 
guards installed. Men who have been accustomed for years 
to working around dangerous machinery not provided with 


adequate protective devices, are liable to develop a spirit of 


bravado and ridicule new devices intended to safeguard them. 
Instances are recorded where workmen have deliberately re- 
moved the safeguards, claiming that they were unhandy and 
hindered them in their work. In some cases, no doubt, safe- 
guards may have been improperly designed and caused in- 
convenience to the workmen, but it is probable that in the 
majority of cases the objections of the workmen have been 
due to prejudice towards innovations. 

In order to counteract this opposition of the workmen 
towards safety devices, it is necessary that the management 
should educate them in the proper use of such appliances. 
A notice such as the following does not reflect credit upon 
its originator: ‘‘Use the accident guards; if any workman 
does not intend to use these wherever possible, he will please 
report to the office for his pay.’ Instead of securing the 
cooperation of the workman in preventing accidents, such a 
notice will merely arouse his antagonism. One firm that has 
been remarkably successful in reducing the number of acci- 
dents in its shops has made use’of an entirely different 
method. When new safeguards were placed on the machinery, 
their men were thoroughly instructed how to work without 
being inconvenienced by the appliance. They were given an 
opportunity to complain if they found that the safeguards 
interfered with their work; and, if practicable, the design 
was altered to suit the conditions. In this way, the coopera- 
tion of the worker was secured, and security against accidents 
was increased. There is, perhaps, no condition where co- 
operation between the management and the workmen is more 
necessary, nor where it results in a better understanding be- 
tween employer and employes, than when they meet on 
common ground, in an endeavor to prevent accidents in the 
shops. 
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ELIMINATE THE HUMAN FACTOR 


On July 4 forty people were killed outright and many injured 
by a rear-end collision on the Lackawanna Railroad at Gibson 
near Corning, N. Y., where an express running at full speed 
crashed through the rear cars of a passenger train. This train 
was protected by a flagman and by automatic block signals, but 
these were not seen by the engineer of the express, probably 
because of a fog which prevailed at the time. The present 
“safety” system is reasonably safe, so long as the employes 
are alert and watchful, but it is not proof against carelessness 
or negligence. The block signal may be set for danger, but so 
long as the engineer stands between it and the throttle, there 
will be wrecks and loss of life. To prevent them, the elimina- 
tion of the human factor is necessary. 

There are various inventions for automatically stopping a 
locomotive in case of danger, and if none of them are perfect 


they can probably be made as nearly so as the semaphore, by © 


experiment and use. An expression of public opinion may 
overcome the indifference of railroad managers to this im- 
provement. 

% % * 


A NEGLECTED FUNCTION OF ENGINEER- 
ING SOCIETIES 


In another part of this number a brief review of the history 
and activities of the British Engineering Standards committee 
is given, from which it appears that the British engineering 
societies recognize as one of their most important functions, 
the compilation of data for the standardization of specifications 
for engineering work, machine details, etc. Very little of this 
kind of work has been done by the engineering societies in the 
United States. The American Society of Mechanical En- 
gineers has done very useful service in bringing about the 
standardization of machine screws; . but important as this 
work has been, it is insignificant when compared with the 
great need and the unlimited opportunity for the standardiza- 
tion of hundreds of details in the mechanical engineering 
fields. 

The British engineering societies have set a fine example, 
and by the successful accomplishment of their work have 
proved that it is possible to formulate certain standards upon 
which all manufacturers can agree. Our engineering societies 
are neglecting a great opportunity by not devoting themselves 
to work of this character. No other body is so well fitted to 
render this important service as a national engineering so- 
ciety and it should be considered a duty by all of them. The 
important work of the national engineering bodies can never 
be done at the conventions, because these are, and probably 
always will be, largely social functions; but a vast amount 
of matter of permanent value would be available to the en- 
gineering profession if the papers presented at these meetings 
were crystallized into permanent records by being used as 
an aid in preparing standards for mechanical practice. In ad- 
dition, the engineering societies would then become a kind of 
clearing house for mechanical information, where data relat- 
ing to standards of all kinds could be readily obtained, and 
where the reason for the adoption of these standards could 
be ascertained. 

At the present time, there seems to be no one subject to 
which the engineering societies could devote themselves with 
greater profit than to the establishment of engineering stand- 
ards. There is in the mechanical engineering field, at least, a 
hopeless confusion as to the established practice with relation 
to many details of machine design and shop practice. No other 
body is better fitted than the national engineering societies to 
clear away this confusion. 


% % * 


At one of the busy machine shops in the heart of the city 
of Boston where the machinists prefer to take but one-half 
hour for their luncheon and thus make their day one-half 
hour shorter, the management allows the men to go to luncheon 
at 11:45 returning to work at 12:15; thus the men are enabled 
to get into the luncheon rooms and restaurants just before 
the rush hour commences, which insures them prompt service 
and good lunches. 
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INDUSTRIAL ADMINISTRATION AND 
SCIENTIFIC MANAGEMENT—2 


CAUSES OF INDUSTRIAL INEFFICIENCY 
By FORREST EH. CARDULLO* 

So far this article has considered only the broad aspects 
of industrial administration. In order to get a better idea of 
the objects of scientific management, the methods which it is 
likely to adopt, and the obstacles which it must overcome, I 
propose to classify and describe some of the causes of ineffi- 
ciency in our industrial life. In studying the causes of inefii- 
ciency we will discover the remedies which a proper system 
of administration should apply, and develop some of the prin- 
ciples underlying scientific management. I do not claim that 
all the faults which I will describe are prevalent in every in- 
dustrial plant not under scientific management. I will admit 
that most of them can be eliminated without the complete 
adoption of scientific management. I do know, however, that 
they are astonishingly prevalent in our industrial life, and that 
neither conventional nor systematic management has succeeded 
in uprooting them, 

The causes of inefficiency may be divided into three classes: 
The first are those causes which are chargeable primarily to 
the employer, the second those which are chargeable primarily 
to the workmen, and the third those which are chargeable 
primarily to our political and industrial system. 

Those causes of inefficiency which are chargeable primarily 
to the employer may, in turn, be divided into two classes. 
Those of the first class arise from a lack of knowledge. They 
ean be remedied by showing the management the possibilities 
of better methods. Those of the second class arise out of 
moral defects on the part of the employer, and will require 
more than a change in the system of management or full 
information of the conditions of the plant in order to eliminate 
them. 

Mental Laziness 

The first and most prolific source of inefficiency is mental 
laziness. Most of us dislike to think. While a good many of 
us will devote a spare hour now and then to the considera- 
tion of some interesting subject, no man will, if he can avoid 
it, devote two hours a day, not to mention eight hours a day, 
to the task of devising and comparing methods of work. That 
kind of thing is entirely too strenuous to suit the average 
officer of administration. In the average plant, each officer 
places upon the shoulders of his underlings the burden of 
detail for which he himself ought to be responsible. When 
work is to be done, the manager “puts it up” to the superin- 
tendent. The superintendent, in turn, puts it up to the fore- 
man, the foreman to the gang boss, and the gang boss to the 
workman. Upon the workman devolves the task of devising 
the methods and of planning the details of the work. Now 
as I will show later, the workman is no fonder of thinking 
than the management, and performs his task in that way 
which involves a minimum of mental effort. He is not to be 
blamed for so doing, because he has merely followed the ex- 
ample of the management. It is the duty of the management 
and not of the men to study the work, to discover the most effi- 
cient methods, and instruct the men in those methods. When, 
because of lack of instruction, the men fail to perform their 
work in the most efficient manner, it is the fault of the man- 
agement and not of the workmen. Conventional management 
is fundamentally wrong, in that it compels the workmen to 
originate the methods, and leaves to the management only the 
task of criticism. 

When the management of an industry is reproached for lazi- 
ness in not properly directing the workmen, the officers of 
administration will usually reply to this effect: ‘These work- 
men which we hire are supposed to be competent men. They 
are experts in machine molding, tool dressing, lathe work, or 
whatever it is that we hire them to do. They have devoted 
their lives to these lines of work, and know a great deal more 
about it than we do. When a man receives a job, he can 
devote his entire attention to that one job. His task is easy, 
because he has to think of but one thing at a time. If we 
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devised the methods of work, we would have a thousand jobs 
to figure on each day. They could not receive the same amount 
of attention that they get now, nor would that attention be as 
satisfactory, since we are not experts, and the men are. When 
you ask us to direct the workmen in the details of their work, 
you are demanding of us an overwhelming and impossible 
task.” 

In answer to this argument, it is only necessary to say: 
First, while the workmen are usually much more capable than 
the management, this is due to the lamentable ignorance of 
the management, and not to the extraordinary knowledge of 
the workmen. It is practicable for the management to acquire 
and apply knowledge which it is impossible for the workman 
to have. Second, many shops that are eminently successful 
do direct all of the acts of their workmen. Third, when the 
workmen devise the methods of doing work, they are handi- 
capped by being obliged to use such tools and machines as the 
management provides, while, when the management devises 
the methods, they can and will secure the proper tools and 
machines for doing the work. 


Prejudice against So-called Non-productive Labor 


A second source of inefficiency is a dislike on the part of 
most managers to employ a considerable executive staff to 
direct the efforts of their workmen. The management balks 
at such a staff, and claims that “non productive” labor is a 
necessary evil if you have to employ it, and an unnecessary 
evil if you ean do without it. In the old days draftsmen 
were regarded as an unnecessary evil, and the designing was 
done by rule of thumb and the head patternmaker. Ex- 
perience has shown that Johnny Pencilpusher is not an evil, 
nor is he unnecessary, and that it pays to employ him. Ac- 
cordingly he is now classed as “productive” and not as ‘non- 
productive” labor. The men who direct the work of the shop 
are just as necessary as the men who make the designs, yet 
it is difficult to persuade the average manager that a large 
executive staff is desirable even when you can show him that 
a gain will result from its employment. The attitude toward 
such a staff is well shown by the name “non-productive,” so 
often applied to this class of labor. The labor of the planning 
department is just as truly productive as the labor of the 
drafting department, the machine department, or the erecting 
department. A new attitude in regard to the employment of 
indirect labor is a pre-requisite to greater efficiency in many 
of our shops. 

Timidity of Capital 

A third fault of management is timidity. Capital seems to 
be ruled by fear quite as often as by judgment. Men dislike 
to visk their money in something which they feel is not abso- 
lutely sure to bring adequate returns. They especially dislike 
to risk money in any investment which is of such a character 
that they cannot recover the principal in case they decide to 
give up the enterprise, even though adequate returns are al- 
most certain. Managers often hesitate to spend money for new 
tools or equipment until other firms have tried the tools or 
equipment and found them to be successful. 

Probably one of the best examples of this is the difficulty 
which Mr. George Corliss had in selling his engines at a rea- 
sonable price, when they were first brought out. It will be 
remembered that in some cases he had to take for his pay 
the value of the coal which his engine could save in a given 
period of time, and was under bonds to take out his engine and 
reinstall the old one in case the purchaser decided that the 
new engine was unsatisfactory. Just as Mr. Corliss’ customers 
were fearful of spending money for an improved type of en- 
gine, and insisted on making a contract which was, in reality, 
unfavorable to themselves, so the present-day employer is fear- 
ful of assuming the expense incident to proper management, 
even though it can be shown that great gains ought to be 
realized from proper administration. 


Lack of Foresight 
This brings us to a fourth fault of management, which’ is 
lack of foresight. The management, in performing the work of 
today, fails to make allowance for the needs of next week, 
or the growth of next year. Plants grow in haphazard fashion. 
Equipment is added without making plans for the future. No 
attempt is made to insure that there will always be a corps 
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of trained workmen and a staff of able foremen. The lack of 
definite and far-reaching plans for future work is not felt at 
the time that such plans should be made, but is felt later. 


Mental Inertia and Lack of Adaptability 

A fifth fault of management is one which may best be de- 
scribed as “mental inertia.” Managers tend to follow methods 
which have been satisfactory in the past, but which changing 
conditions have made unsatisfactory for present requirements. 
Whenever a new invention of any importance is introduced into 
a shop the conditions of work are greatly altered. The intro- 
duction of high-speed steel is a case in point. When the © 
time required for machining work is cut down to a third of 
that formerly required, the amount of crane service for a 
given number of machines is trebled. The foundry and forge 
shops must be made very much larger in order to furnish the 
stock required by the machine shop. The amount of storage 
room required for stock and for finished product is greatly 
increased. The relative importance of different items of cost 
is radically altered, and the nature of the problems of ad- 
ministration are greatly changed. Notwithstanding these 
changes, we will find that in most cases the management will 
attempt to get along with the least possible change in equip- 
ment, and in methods of work and administration. Many men 
resist change simply because it is change, in spite of the fact 
that the change may be desirable. 

One of the best examples that comes to mind of the mental 
inertia that prevents the adoption of new ideas is the general 
disregard of Mr. Taylor’s discovery that the use of a heavy 
stream of water at the cutting point of a roughing tool, in- 
creases the permissible speed of cutting by forty per cent. If 
the machines of a shop are engaged on roughing work for one- 
third of the time, by the use of such a stream of water their 
output will be increased by thirteen per cent. In a shop in 
which 100 men are employed on machine work, this will mean 
a reduction in the cost of machining of about $20,000 per year. 
To install a system for distributing soda water to all the 
machines in such a shop, and for returning and purifying the 
water, will certainly not cost more than $20,000, yet, so far 
as the writer is aware, there is only one shop in which such 
a system has been installed, even though it would unquestion- 
ably pay one hundred per cent on the investment. This is an 
example of bad management arising from mental inertia, which 
occurs in almost every shop. When the subject is brought up 
in any plant, the management fortifies itself in its obstinate 
attitude, by advancing as arguments statements which are un- 
true, for instance, that the system costs more than it is worth, 
that the soda water destroys the machines, or that it is always 
giving trouble. Were the management to give the matter 
proper study however. it would find that practical experience 
has demonstrated that the benefits realized are so great that 
their shops cannot afford to operate in any other way. 


Lack of Study of the Industry 

A sixth and probably one of the greatest of all causes of 
inefficiency is the fact that the management very seldom makes 
a careful study of the industry. In the few cases where a 
careful study is made, it is usually done for the purpose of 
improving the materials used or the quality of the output, or 
increasing the amount of work turned out by the use of a 
given method. 

It is of equal or even greater importance that the methods 
themselves should receive the same careful study. Probably 
the best example of a scientific study of methods of manu- 
facture is the work of Mr. Taylor on the art of cutting metals, 
to which reference has already been made. It is probable 
that a similar study of methods would result in equally im- 
portant developments in other lines of industry. Such studies 
are not made for three reasons. In the first place, managers 
do not realize the need of such studies nor the advances which 
are possible. In the second place, very few men are capable 
of making such studies. In the third place, inertia opposes 
the changes which would result from such studies, and timid- 
ity hesitates to expend the money necessary to carry them out. 
Very few managers would have the courage to commence an 
investigation whose final cost would be $800,000 and which 
would take twenty-six years for its eompletion, and while the 
management of some very large industries might be willing to 
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take a chance on an investigation of this kind, even the most 
sanguine would deride the possibility of such an investigation 
produeing such valuable and far-reaching results as have fol- 
lowed from Mr. Taylor’s experiments. When all is said and 
done, it will be found that most managers want someone else 
to do the experimenting, feeling that by so doing they can 
participate in the profits of such work without sharing its 
expenses. 
Systems of Rewarding Labor 

A seventh source of inefficiency in many industrial plants 
is the system of wage payment adopted. It would be hard to 
devise wage systems better calculated to limit efficiency than 
the two which are in most common use; namely, the day wage 
plan, and the piece-work plan with frequent cuts. Under the 
day work plan, the man receives no reward for his efficiency, 
he is instead punished for inefficiency. This is a method which 
is fundamentally wrong, and only to be employed when no other 
method is possible. When a man receives day wages, he is 
paid for the time which he spends at his work. The first 
question which arises in connection with this system of wage 
payment is: What wages ought a man to get? The answer 1s 
he ought to get all he can. He is selling a commodity, labor. 
He asks for it the highest price he can get, and is justified 
in so doing. His labor is measured by time and the value of 
the labor performed in a given time has nothing to do with 
the payment which he receives. The only thing which limits 
him is the fact that if he does not do a satisfactory amount of 
work, he will be discharged. What constitutes a satisfactory 
amount of work, neither he nor anybody else knows. The 
whole thing works out very much as it would if a man when 
buying a quart of milk, were to insist simply that there be 
some milk in the quart measure, and the matter of how much 
milk there was to be in the measure, should be left with the 
milk-man, with the understanding that the milk-man would 
lose his customer in case the amount of milk was not Satis- 
factory to the purchaser. 

When you discuss with the average workman the question 
of proper wages and the proper amount of work to be 
done in a day, he will tell you that his motto is “a fair day’s 
work for a fair day’s pay.” Different men, however, have 
very different ideas as to the amount of work which consti- 
tutes a fair day’s work. Some employers think that it is all 
the workmen can possibly accomplish. Some workmen think 
it is the least that they can accomplish and still not get fired. 
Most workmen think it is work they can do when working 
steadily at the gait that habit and temperament have fixed in 
their cases. Most employers think it is the amount of work 
which their most honest and industrious employe normally 
does. When there is such a great diversity of opinion as to 
what constitutes a fair day’s work, it will naturally be seen 
that there will be great diversities in the efficiencies of dif- 
ferent men and different shops. 

When a piece-work plan is adopted, the management usually 
knows very little about the possibilities of the work. If the 
management fixes what the men think to be a reasonable piece- 
rate, the men will soon so increase their output that they 
will be making exorbitant wages. The management will then 
cut the piece-rate, and after the men have experienced a series 
of cuts as a result of successive increases in efficiency, they 
will discover that the management does not propose to pay 
them more than a certain amount of money, and will work 
just hard enough to secure a trifle less than the maximum 
amount they can secure without experiencing a cut. 

If, on the other hand, a proper piece-rate is established in 
the first place (i. e., one by which the men can earn fifty per 
cent to one hundred per cent more than a regular day’s wages 
when they have reached their best efficiency), the men will 
believe that it is impossible to earn reasonable wages under 
the proposed piece-rate, and will decline to accept it. 


“Holier than Thou” Spirit of Some Employers 


An eighth cause of inefficiency is one which is happily be- 
coming less frequent. Jt is a disposition on the part of some 
employers to regard their workmen as being of a lower order 
of humanity than themselves. I have talked with such men 
on more than one occasion. Among their associates they were 
highly regarded for their kindness of heart, but I have heard 
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them speak of their workmen as “beasts” and “ignorant 
brutes.’ No man who regards his employes in that light can 
be persuaded to adopt scientific management nor can he bring 
the efficiency of his plant to a high standard, because such 
feelings will unconsciously affect his attitude in dealing with 
his employes, arouse their antagonism, and destroy that feeling 
of cooperation which is the essential basis of high efficiency. 

On the other hand, even though the employes of such a man 
are ready and anxious to cooperate with him, his attitude 
will prevent him from doing many things which would utilize 
such potential cooperation to advantage. 


Avarice of the Management 

The last source of inefficency of which I will speak is avarice 
on the part of the management. Avarice reduces wages, cuts 
piece-rates, purchases inferior materials and equipment, em- 
ploys unskilled labor, skimps on supplies and makes unjust 
exactions of its employes. Avarice refuses to expend money 
for the collection of information, for increasing the facilities 
of work, and for improving the efficiency of administration. 
Ayarice hampers the administrative staff at every point. 
Avarice is the sin of the board of directors and the stockhold- 
ers, and not of the superintendent and his staff. Scientific 
management often requires a large staff of clerks and costly 
experiments when it is being introduced into a new line of 
work, and this effectually prevents its adoption by the avari- 
cious employer. 

Not only will avarice prevent the adoption of scientific 
management in a great many cases, but it is also very likely 
to give scientific management a black eye by adopting some 
of its methods, without adopting its spirit. An avaricious 
employer finds himself coming out second best in competition 
with one who utilizes scientific management. He attempts to 
appropriate the experience of his competitor in the same spirit 
in which he imitates his trademarks, copies his designs, and 
steals his methods of work. Now while it is possible to imitate 
a trademark or steal a method, it is not possible to imitate 
or to steal the scientific habit of mind or the spirit of fair play, 
which lie at the basis of scientific management. The reward 
and instruction are just as essential to scientific management 
as the discovery of a method of work, but the avaricious em- 
ployer cannot be made to see this. When ‘his neighbor has 
discovered a method of work better than that which his work- 
men employ, he will attempt to force his workmen to accom- 
plish the same results without teaching them the new method 
and without offering them the reward to which they should 
be entitled, and his attempts will therefore always end in 
failure. While there is no question but that scientific man- 
agement will continually discover new and improved methods, 
processes and materials, and while these improvements will 
gradually find their way into shops which do not employ 
scientific management, the extraordinary performances possible 
under scientific management will never be achieved in the 
shops of the avaricious employer because knowledge alone 
will not lead workmen to increase their efficiency. 

I have not by any means exhausted the list of causes for 
inefficiency which arise from faults of the management. It 
would be as easy to name a hundred as to name nine, but the 
task is not agreeable. I have endeavored merely to point out 
the. fact that such faults exist, that they can be remedied, 
and that before scientific management can be applied to an 
industry, they must be remedied. ; 


Causes of Industrial Inefficiency due to the Workmen 

While most of the causes which lead to inefficiency are 
chargeable to bad management, I would not have it inferred 
that the workmen are free from blame in the matter. I know 
of many shops in which the blame rests almost wholly on the 
workmen. In one that I have particularly in mind, the man- 
agement is keenly alive to the possibilities ‘of improvement. 
They could today increase their output fifty per cent, and 
would gladly increase their wages in the same proportion, if 
the workmen would cooperate with them: Time and again 
they have attempted to make changes leading to higher effi- 
ciency, but in every case the opposition of the workmen was 
so strenuous that they were convinced that it was the part of 
wisdom to accept the inevitable and to permit the inefficiency 
which they deplored. Were they to insist on a change of 
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methods, it is ‘quite likely that labor troubles would force their 
plant into bankruptcy on account of their limited capital. 
The Natural Pace of Workmen 

The first source of inefficiency chargeable to the workmen 
is their disinclination to work at any other than their natural 
pace. If a man is allowed to work as he pleases he will soon 
settle down into a certain pace which suits his temperament 
and nervous organization, and will keep to that pace without 
very much variation from day to day. I may call this his 
natural pace. It is perfectly possible for such a man to work 
very much faster without tiring himself, and if he is properly 
trained and given adequate inducement, he will adopt the 
faster pace, and make it his habit to work at that faster rate. 
I may call this faster pace his proper pace. In order to 
illustrate the relation of the natural to the proper pace, I 
would like to compare them to the natural gait which a 
horse takes when his driver allows him to go at his own 
free will, and the proper gait which an experienced driver 
will set for the horse, in order that he may accomplish the 
best results. A careful and experienced driver will get a 
great deal more work out of a horse if he urges him to travel 
at the proper gait. Notwithstanding this, the horse will be 
no more tired at the end of the daly when driven at the proper 
gait, than he would be had he traveled at his natural gait. 
The faster gait does not mean undue wear and tear, and the 
horse will maintain good health and vigor just as long when 
working for a careful driver who makes him work, as he 
will if he works for an indifferent driver who allows him to 
do as he pleases. 

A man differs from a horse in two ways. In the first 
place he cannot be driven, and in the second place, a reward 
offered him for extra labor must seem to him to be reason- 
able. It is not difficult to get a man to change his pace if 
you offer him an adequate reward. If, however, he finds that 
the reward is not always forthcoming, 7 e., if he finds a 
piece-rate being cut or a premium reduced, or if he feels that 
the reward is inadequate, he will not respond. He cannot be 
driven by threats of discharge or by fines, and he cannot be 
coaxed by broken promises or gold bricks. 

Lack of Ambition 

‘A second source of inefficiency is lack of ambition. While 
most men will be stimulated by a proper reward, there are 
some classes of labor which cannot be reached in this way. 
Some workmen do not accomplish as much or as good work 
when well paid as they do when poorly paid. In certain sec- 
tions of the South contractors find that when negro laborers 
are paid seventy-five cents a day they will work a full week, 
when paid $1 a day they will lay off one day in the week, 
and when paid $1.50 a day they will lay off half the time. 
The reason is that these men are not ambitious. Four dollars 
and a half a week supplies their needs, and when they have 
earned that amount they do not care to work any more. It 
is needless to remark, however, that the average artisan is 
not of that character. He is ambitious, and invariably re- 
sponds to a suitable reward, unless he believes that in so 
doing he is acting against the best interests of himself or 
his fellow workmen. 


Mental Laziness of Workmen 

A third source of inefficiency lies in the fact that the work- 
man does not like to think any more than the superintendent, 
the foreman, the manager, or the board of directors. He pre- 
fers to work without thinking when it is possible. Few men 
are physically lazy, but nearly all men are mentally lazy. 
The only way that a man can work without thinking is to 
do the job the way in which he or someone else has done it 
before. When he has to do a new job, he must do some 
thinking, but usually it will be found that the workman will 
adopt the method which requires on his part the least mental 
effort for its origination. Very seldom is the method adopted 
the best oné. In the course of his work, ideas will come to 
the workman. Sometimes these ideas are good. If the ideas 
make it easier for him to perform the work, that is, if the 
new method is in accord with his temperament and habits, 
the idea is put into practice. If the idea makes it harder 
for him to work, that is, if it requires him to do something 
disagreeable or not in accord with his habit, the idea will 
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be rejected. An investigation of methods of work will usually 
show that men who are physically restless will often adopt 
difficult and tiresome methods of work on account of their 
temperament. Men who are physically lazy will adopt easy- 
going and slipshod methods of doing work. In every case 
the workman seeks to conform the method to his temperament, 
in order that the mental and nervous effort which he must 
make in accomplishing the work’shall be a minimum. 


Fallacy of the Arguments against a Good Day’s Work 

A fourth, and possibly the most prolific source of ineffi- 
ciency is the belief held by many workmen, and unfortunately, 
taught by many union officials, that in doing efficient work 
men are displacing other workmen and lowering wages. There 
can be no greater economic fallacy than this. One illustration 
alone will serve to make clear the falsity of the argument that . 
a man who works efficiently reduces wages and the opportuni- 
ties for labor. Let us suppose that on account of the increased 
efficiency of the workmen, the cost of making cement is ma- 
terially reduced, and the output greatly increased. Of course, 
if the demand for cement were fixed at so many barrels per 
year, some cement makers would be thrown out of employ- 
ment, but with the increased output and diminished cost there 
will come an increased demand for cement, and there will be 
a greater amount of concrete construction. Instead of reduc- 
ing the number of men employed, it is quite possible that a 
larger number of men will be employed in manufacturing 
cement, and it is certain that a very much larger number of 
men will be employed in concrete work. If these concrete 
workers, in turn, become more efficient, cheapening the cost 
of concrete construction, the use of concrete will be stimulated, 
more cement makers will be employed, new factories, ware- 
houses and bridges will arise, and finally every branch of 
industry will be stimulated by the improvement. The work- 
man who increases his output is a benefactor, not alone to 
his employer, but to every man in the community. His in- 
creased efficiency will result in higher wages, and more gen- 
eral prosperity. ¢ 

The facts in the case are so simple and so easily under- 
stood that it is strange to me that every workman does not 
understand and appreciate them. If all workmen were twice 
as efficient, the annual value of the products of labor would 
be twice as great as at present. The products of labor are 
distributed among the community (somewhat inequitably it 
is true), and the share which each member of the community 
can get will be proportional to the total amount to be dis- 
tributed. Any increase in efficiency means that there will be 
more goods to be divided, that every one will get a larger 
share, and that the community will be benefited. It is im- 
possible in an article of this character to go into the subject 
of economics, but the more the subject is studied, the more 
clearly the advantages of increased efficiency will be seen. 
As a matter of fact we can only reach that millenium when 
poverty, disease and unhappiness will disappear, by the 
straight and narrow path of increased industrial efficiency, 
and anything which impedes that efficiency is in reality as 
great a crime against humanity as the poisoning of a well, 
or the adulteration of drugs. 


Enmity to Employers 

A fifth source of inefficiency chargeable to workmen is a 
feeling of enmity against their employers. A great many 
workmen are unable to see the community of interest between 
the workman and the employer. Some workmen act as if 
they believed that the two were at war, and that anything 
done to injure the employer was a benefit to labor. 

Now there will always be discussion and bickering between 
capital and labor as to how the wealth created by their joint 
effort should be divided. There can, however, be no discussion 
over the point that each must have a share, and that the 
amount of wealth which they can divide between them, and 
the size of the share to. which each is entitled, will be great 
or small according as they are more or less efficient. 

Any sensible man can see that the more efficient the work- 
men are, the more prosperous their employer will be, the 
better able he will be to extend his works and employ more 
labor, and the higher wages he will be able to pay. Until 
all feeling of enmity between capital and labor is replaced 
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by a knowledge of mutual need and appreciation of mutual in- 
terest, and a desire for mutual success, not only efficiency, 
but also prosperity, must suffer. 


Causes due to Political and Industrial Systems 


Those sources of inefficiency which arise out of the imper- 
fections of our political and industrial system are just as 
important as are those due to faults of management or of 
workmen. Unlike the latter, however, it is impossible for 
either the management or the workmen to correct the faults 
we are about to consider. It is not usual to discuss such 
matters in a technical paper and on that account this phase 
of industrial administration will be dealt with in the briefest 
possible manner, confining the discussion to a description of 
the causes, and not to a discussion of legal remedies. Every- 
one studying the industrial history of this country will be 
struck with the fact that we have alternate periods ‘of feverish 
activity and of deadly dullness. In so-called “boom times” 
factories are run twenty-four hours a day, efficiency and qual- 
ity of workmanship are sacrificed to output, our railroads are 
crowded to the limits of their capacity, untrained and ineffi- 
cient men find ready employment in all trades, ill-considered 
plans for industrial expansion are hastily carried into effect, 
inferior and unsatisfactory equipment is eagerly purchased 
and installed because no other kind is available, and the gen- 
eral efficiency of our industrial system suffers a severe decline. 

As a result of this inefficiency a “period of business depres- 
sion” sets in, men are discharged, plants lie idle, wages fall, 
men are forced to move at great expense, and to.seek new 
employment for which they are not trained, and again ineffi- 
ciency is the order of the day. Now there is no reason why 
these alternations of activity and dullness should occur, ex- 
cept that our methods of conducting business are wrong. 
Proper laws, proper methods of banking, improved business 
customs, and a rational development of our natural resources 
and methods of communication will very nearly eliminate 
such conditions. 

Certain industries, however, are subject to seasonal varia- 
tions of opportunities for work. Agriculture and the canning 
industries are examples. Other industries are subject to sea- 
sonal variations in the demand for their products. The auto- 
mobile industry and the manufacture of Christmas goods are 
examples. Where the supply of raw materials for an indus- 
try is subject to seasonal variations, nothing can be done 
’ except that such an industry may be operated in connection 
with another industry so that the workers and possibly a 
portion of the plant may be efficiently employed, practically 
all the time. Where the demand for the products of an in- 
dustry is subject to seasonal variations, the industry may run 
steadily throughout the year if an accumulation of stock is 
permitted. The amount of capital tied up in the stock will 
usually, in such a case, be less than the capital otherwise 
tied up in the plant, since a plant which turns out a given 
product in three months will have to be four times as large 
as one which turns out the same product in a year, working 
the same number of hours per day. There is also the possi- 
bility of operating such an industry in connection with an- 
other industry, possibly of a like character, in such a way 
that both the plant and the workmen may be efficiently em- 
ployed throughout the year. 

We must all recognize that one of the causes of inefficiency 
at the present time is the struggle which is going on in the 
business and political world over the question of whether 
capital shall be used for the benefit of those who nominally 
own it, or whether it shall be used for the benefit of the 
community. Originally the position sanctioned by law was 
that capital belonged absolutely to the one owning it, and 
that he might use this capital in any way that he saw fit, 
except that he might not employ it in levying war on the 
sovereign, or in committing a criminal act. We are gradually 
coming to the view that capital must be used for the benefit 
of the community, and while we believe that the nominal 
ownership and the detailed administration of industrial enter- 
prise should be left to individuals, we are coming to insist 
that a business shall be conducted efficiently, that in case the 
business is not regulated by competition the profits shall be 
reasonable, and that the methods of making and marketing 
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the products shall be those which will further the well-being 
and efficiency of the community as a whole, rather than the 
profits and self-satisfaction of the owner of the business. 
While we are engaged in this process of changing the funda- 
mental principles of law and of business, we must expect 
that inefficiency will be more or less the order of the day. 

One of the economic sins of the present day which is very 
effective in destroying efficiency, is foolish and wasteful com- 
petition. The construction of parallel and competing lines of 
railway when one line is adequate to serve the traffic is a 
ease in point. The installation of two telephone companies 
in the same city, of competing street car and electric railway 
lines, the duplication of generation and distribution plants by 
two electric power companies, and competition in other so- 
called “natural monopolies” are other examples. There are 
certain kinds of industrial work in which competition is un- 
desirable and inevitably leads to inefficiency, and laws which 
permit or encourage such competition place a premium upon 
such inefficiency. 

Another cause of inefficiency is frequent and sudden changes 
in laws, customs, fashions, and social conditions. For in- 
stance, a bounty, subsidy, or extraordinarily high tariff may 
cause the factories and workmen of an industry to be trans- 
ferred from Europe to America. This transfer means a con- 
siderable temporary loss, and in case American conditions are 
not naturally favorable to the development of the industry, 
it causes a permanent loss. A few years later the abolition 
of the tariff or the bounty may cause the plant to be re-trans- 
ferred to Hurope and the workmen to be thrown out of em- 
ployment, with a further loss. Similarly, a change in the 
direction or amount of traffic in a given district, the develop- 
ment of new resources, the sudden growth or decline of a 
transient industry and many similar things may affect the 
efficiency of a given plant, or even a whole industry. Often 
these changes are entirely beyond human control, or are in- 
cident to increased efficiencies in other and more important 
lines. 


* * * 
SHERMAN LAW HELD TO APPLY TO RE- 
STRAINT OF TRADE BY PATENTS 


The Supreme Court of Massachusetts, in an opinion of the 
full bench handed down July 3, advanced the application of 
the Sherman law to embrace combinations in restraint of trade 
by reason of patent rights held by corporations. In a suit of 
the United Shoe Machinery Co. against Euclid I. Chappelle, an 
inventor who worked for the corporation for $12 a week, the 
corporation endeavored to force Chappelle to transfer certain 
patent rights under a contract of employment. Chappelle of- 
fered to show that the company was a monopoly and doing 
business in restraint of trade and contrary to the provisions 
of the Sherman act, but Judge Hardy refused to admit the 
testimony. Counsel for Cnappelle took exceptions to his rul- 
ings and appealed to the Supreme Court. The decision holds 
that the lower court erred in not admitting such evidence. 
Chief Justice Rugg, who wrote the opinion, finds that the ques- 
tion of whether the United Shoe Machinery Co. is an illegal 
combination in restraint of trade and had monopolized trade 
and commerce between the several States must be governed 
ultimately by the Supreme Court of the United States. The 
opinion states, however, “that no word or phrase in the Sher- 
man anti-trust act reveals an intent to exempt the owners of 
patents from its sweeping provisions against monopolistic com- 
bination.” 

“We.are unable to perceive,” stated the court, “any under- 
lying reason for supposing that by implication growing out of 
economic or business conditions such an exemption was in- 
tended. There appears to be no inherent natural distinction 
between owners of patents and owners of oil which would 
justify the application of the statute to one and not to the 
other. The conclusion seems to follow that the comprehensive 
condemnation of the act against every person who monopolizes 
interstate commerce by combination with others includes 
holders of patents as well as others.” 

* * * 

Most men need to ream out their mental cavities occasion- 

ally to enlarge their calibre. 
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CHARTS FOR HORSEPOWER TRANSMITTED 
BY GEARING AND BELTING*t 


By CHARLES E. EVANS{ 


The accompanying illustration and the Data Sheet Supple- 
ment show a number of charts which the writer has found con- 
venient and useful. Two of the charts in the Data Sheet Sup- 
plement give the horsepower transmitted by spur gearing, one 
of them being used for circular-pitch gears and the other for 
diametral-pitch gears. When using these charts one can 
choose the fiber stress most suitable for the material and work 
in question. The charts do not give values directly propor- 
tional to the pitch line speed, but values that are relatively 
lower for high speeds as compared with low speeds. The light 
upper dotted line in the charts shows the form the upper 
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pinion can be used for gears of any number of teeth, thus 
reading straight across the chart at the right-hand side. The 
horsepower transmitted by gears of different width of face 
from that specified can be obtained by proportion. 

The following examples are traced in dotted lines on Charts 
I and II in the Data Sheet Supplement: 

A 12-tooth pinion of 4-inch face and 3 diametral pitch, run- 
ning at a pitch line speed of 100 feet per minute, will trans- 
mit 2.3 horsepower with a fiber stress of 3000 pounds per 
square inch. 

A 20-tooth pinion of 4-inch face and 3 diametral pitch, run- 
ning at a pitch line speed of 100 feet per minute, will trans- 
mit 4.1 horsepower with a fiber stress of 4000 pounds per 
square inch. 

A 12-tooth pinion of 114-inch circular pitch and 4-inch face, 
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Chart for Finding the Horsepower transmitted by Belting 


curve would take if the horsepower were taken as directly 
proportional to the pitch line speed. 

Gears having a large number of teeth have a stronger tooth 
form than gears with a small number of teeth, and provision 
has been made in these charts to cover this point, but if it 
is not desired to determine the results with such refinement 
as this arrangement makes possible, the values for a 12-tooth 


*With Data Sheet Supplement. 

{For additional information on this and kindred subjects previously 
published in MACHINERY, see “A New Gear Chart,” December, 1911, 
engineering edition; ‘‘Horsepower Transmitted by Leather Belts per 


Reference Book No. 15, “Spur Gearing,” Chapter IV, “Strength and 
Durability of Spur Gears”; and Reference Book No. 52, “Advanced 
nce Arithmetic for the Machinist,’ Chapter VI, ‘‘Horsepower of 
3elting.”’ 
tAddress: Fifth Ave., near Ohio St., Aurora, II]. 
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running at a pitch line speed of 100 feet per minute, will 
transmit 3.8 horsepower with a fiber stress of 3000 pounds 
per square inch. 

A 20-tooth pinion of 114-inch circular pitch and 4-inch face, 
running at a pitch line speed of 100 feet per minute, will 
transmit 5.8 horsepower with a fiber stress of 4000 pounds 
per square inch. 

The chart contained in the accompanying engraving gives 
the horsepower transmitted by belts or friction gears. When 
using this chart one can choose a tractive force per inch of 
width consistent with the problem in question. An example 
traced on the chart in dotted lines indicates that a 6-inch belt 
running at a speed of 3000 feet per minute will transmit 33 
horsepower at a stress of 60 pounds per inch of width of 
belt. 


August, 1912 


Charts III and IV in the accompanying Data Sheet Supple- 
ment are auxiliary diagrams for finding the pitch line or rim 
speed in feet per minute. Chart III gives this when the 
diameter and the revolutions per minute are known. The 
example traced on the chart in dotted lines indicates that a 
gear or pulley having a diameter of 3.4 inches and running 
at 500 revolutions per minute has a pitch line or circumferen- 
tial speed of 445 feet per minute; or if the diameter is 34 
inches and the speed 50 R. P. M., the pitch line speed is 445 
feet per minute; in other words, the chart can be used for 
other dimensions than those actually given if proper care is 
taken with regard to the position of the decimal point. 

Chart IV gives the pitch line speed of a gear when the 
pitch, the number of teeth and the number of revolutions per 
minute are known. The example traced on the chart by 
dotted lines indicates that a 13-tooth pinion of 3-inch circular 
pitch, running at 100 R. P. M., has a pitch line speed of 


5 feet per minute. 
* * * 


HINTS TO EXPORTERS 


By ERNST VOEGELI* 


From time to time American journals ¢have published in- 
structions relating to the proper crating of machines for 
export. This is a very important subject, but there are 
some other points almost as important which are frequently 
overlooked. Details, which at first sight may seem to be 
of little or no importance, sometimes cause considerable 
trouble and damage. With the present-day competition be- 
tween different firms and different industrial nations, every 
reasonable precaution should be observed in order to avoid 
inconvenience to the customer. 

A very important point is that machines should be care- 
fully greased before shipping. Solid crating will prevent 
breakage, and careful greasing will prevent rusting. The 
machines are often exposed for several days to the mist or 
fog at the harbors, and sometimes sea water may come into 
direct contact with them. The boxes may lie for some time 
in the open air, not even protected against rain. Hence, if 
not carefully greased, the machines will rust, and it is ex- 
tremely unpleasant for the customer to receive high-priced 
and high-class machines in this condition. When badly rusted, 
the polishing and cleaning almost always injures the ac- 
curacy of the machines to some extent, and this may be 
detrimental to the reputation of the manufacturer of the 
machine. It is a fact that a good many machines arrive 
in Italy badly rusted. 

Another important point is to have the boxes distinctly 
marked. Having almost daily had to do with the forward- 
ing of American, German and English machines, the writer 
has observed that many American firms make mistakes in 
this direction. They place the address of their customer in 
large black letters on the box or crate. However, the customer 
is not always also the receiver. The customers of American 
manufacturers, on the other hand, are mostly agents and 
dealers, but the machines ordered by them are sometimes 
sold in advance and are to be shipped direct to the user’s 
factory. Thus only a small part of the machines ordered 
are delivered to the address printed on the box, the larger 
part being forwarded to the ultimate buyer by the customer’s 
forwarding agent. In that case, the addresses on the box 
are useless. 

Difficulties are met with especially when different machines 
are arriving at the same time for the same machine dealer. 
Of these machines some are already sold and are to be for- 
warded direct to the buyers’ addresses. The machines may 
originally have been shipped by different manufacturers in 
America, but they are all delivered to the forwarding agent at 
an American harbor, generally in New York City or Boston, 
and this forwarding agent sends all the machines at approxi- 
mately the same time to the European forwarding agent. This 
agent, therefore, only knows that the American agent has 
shipped a number of machines, but he does not know who are 
the original shippers. The machine tool dealer gives the 
European forwarding agent instructions to ship some machines 


*Address: Via Morgagni, 28, Milan, Italy. 
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to one firm, others to another firm, and, perhaps, a third lot 
to still another destination, while a small part of them will be 
delivered to his own address. 

How, now, is the forwarding agent to distinguish the differ- 
ent machines? There is no way to do it if all the crates are 
sent to one address. It is not possible to risk having the for- 
warding agent open the cases and distribute the machines ac- 
cording to the machine tool dealers’ descriptions. Some ma- 
chines might seem very much alike to one not familiar with 
them, and mistakes would easily be made. The writer knows 
from his own experience that such mistakes have occurred, 
simply for the reason that the box bore nothing but the address 
of the machine tool agent. In one case, where two machines 
were thus substituted for each other, the agent had to pay a 
penalty for delay in delivery, as well as the additional freight 
charges, to straighten-matters out. In another case, the delay 
very nearly caused the customer to refuse the machine and to 
buy another from an agent who had it in stock for immediate 
delivery, but this latter machine wags made by a competing 
firm in another country. 

In order to avoid such inconveniences, it is mieeccted that 
the crates be marked in some way to avoid mistakes. This 
method is already followed by some of the American firms 
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familiar with the export business, and is generally followed by 
German and other Huropean firms. In place of the machine 
tool agent’s address, it would be advisable to print on the box 
some distinctive marks and numbers, preferably the initials of 
the firm which ships the machine and the number of the order. 
If, however, the order comprises more than one machine, each 
crate should have a separate number so that every crate bears 
a distinctive mark. The Jones & Smith Mfg. Co., for example, 
may use the marks J. S. M. C. with a number. The probability 
that two or more boxes would bear the same identification 
marks is very small. These marks and numbers are to be re- 
peated in the invoices, possibly together with the net and gross 
weights and the dimensions of every crate. This will allow 
the machine tool agent to give precise instructions to the for- 
warding agent for the delivery of the machines, and mistakes 
will be avoided. The writer would recommend a shipping list 
to be sent to the machine tool agent together with the invoices 
as soon as the machines are shipped, this shipping list being 
made up about as shown in the accompanying illustration. Of 
course this illustration only shows an example, and special 
conditions may require modifications; but the principle is 
illustrated. 

Another thing worth mentioning is that very small packages 
containing small tools, catalogues or circulars are frequently 
sent by express to Huropean countries. This is a slow and 
expensive way and should be avoided whenever possible. It is 
preferable to make, if necessary, a number of parcels and to 
send them by parcels post, or, in the case of catalogues and 
circulars, as printed matter. It will cost much less and the 
packages will arrive much earlier. 
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OXY-ACETYLENE WELDING OF TANKS 
AND RETORTS*t 


By J. F. SPRINGERi 


One of the most important applications of the oxy-acetylene 
welding process is in connection with the manufacture of 
tanks and cylinders from sheet metal. In this field the new 
process promises to supersede soldering and riveting to a very 
large extent. The advantage over soldering consists princi- 
pally in the increased strength of the joint and the equality 
of the expansion and contraction of the metal in the seam 
and in the work. There is also much less likelihood of the 
occurrence of poisonous corrosions. 

In constructing vessels of sheet metal which are subjected 
to alternations of high and low internal pressures, it is geh- 
erally advisable to use special forms of joints at the corners 
or to avoid corner joints entirely. The stresses on the corner 
joints become very severe if the corners are of right-angled 
shape. If the corner is rounded, the effect of the internal 
pressure at the joint is reduced. In Fig. 1, for example, if 
the welded joint is made at the square corner AB, it will be 
located at the point where the stresses on it, acting as indi- 
cated by the arrows, will be most severe. By forming the 


joint in the various ways shown in Fig. 2, the weld will be 


Fig. 4 


Figs. 1 to 4, Illustrations showing Various Methods of Making 


Welded Joints 
considerably strengthened as compared with a weld that 
merely joins the two sides at the corner AB in Fig. 1. It is 
still better, however, to remove the joint from the corner alto- 
gether. In Fig. 3 are shown the methods used for doing this. 
The best method of all to relieve the welds of the excessive 
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Figs. 5 to 9. Methods of Welding Tops and Bottoms to Cylindrical Shells 


corner stresses is, of course, to change the horizontal section to 
that of a circle. 
Tops and Bottoms of Sheet-metal Vessels 

One of the most difficult operations in the welding of tanks 
and retorts is the attaching of the tops and bottoms to cylin- 
drical vessels. One of the first methods employed was that 
of making a joint as shown in Fig. 4. The welding was done 
from the outside and could be well finished. However, when 
the vessel was subjected to pressures from within, a combina- 
tion of compressive and tensional stresses was produced at 


* For further information on autogenous welding, see ‘Mod 
Welding Methods,” Macuinury, December, 1911, : aly 
babies articles: there referred to. ane tens ee 

j is article was prepared with the cooperation of the Davis 
Bournonville Co.,; N. Y., and is a chapter f g : 
“Oxy-acetylene Torch Practice.” E pie adaroan rd se 

+ Address: 608 West 140th St., New York. 
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the weld, thus causing cracks. To overcome this difficulty, 
joints as indicated in Fig. 5, were made. Where the metal is 
quite thin, sufficient contact of the surface can be secured by 
bending the metal outward to form a kind of a flange. By 
using more welding material than necessary to produce a joint 
flush with the adjoining surfaces, a stronger weld can also be 
made. 

In all these cases, the top or bottom is assumed to be con- 
vex on the exterior. Another method, shown in Fig. 6, is to 
make it concave on the 
outside. Such forms 
are especially suitable 
for bottoms. In Fig. 6 
the rim of the bottom is 
bent and the edges of 
the bottom and of the 
cylinder are both bev- 
eled to provide a weld- 
ing groove. Another 
method which does not 
necessarily include con- 
caving is to bend up the 
rim of the bottom, for 
a short distance, the 
dimensions of the piece 
being such that this rim 
snugly envelops' the 
cylinder; the two may 
then be welded together. 

The use of flat tops 
and bottoms should, of 
course, be avoided. The 
expansion and contraction of these during welding are 
different from those of the cylinder. The flat piece does 
not yield to the cylinder, and, hence, the work is likely to 
be distorted. The convexing and concaving of the tops and 
bottoms provides a suitable margin for yield. Two forms of 
bottoms are shown in Fig. 7, in both of which elasticity in the 
diameter is provided for. The bending in of the edges enables 
the cylinder wall to support the bottom when the latter is 
under pressure from within. In some cases it may be neces- 
sary to prevent diametral expansion of the cylinder when 
welding. A heavy removable band of metal in the form of a 
hoop may be used for this purpose. It is placed close up to 
the location of the seam. Most of the heat from the cylinder 
will then be absorbed and dissipated by this hoop. 

An interesting example of the application of the foregoing 
principles is afforded by a large containing vessel constructed 
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Fig. 10. Example of Tank welded by the 
Oxy-acetylene Process 


by Munk & Schmitz, Cologne-Bayenthal, Germany. This ves- 


sel is a cylindrical shell, closed at top and bottom, and is 
formed of sheets 0.40 inch thick in the cylindrical portion 
and 0.83 inch thick in the end portions. The vessel is 15 feet 
high and over 9 feet in diameter. All joints were made by the 
oxy-acetylene torch and the vessel successfully withstood, 
when tested, a pressure of 90 pounds per square inch. — 


General Considerations in Welding Tops and Bottoms to 
Cylindrical Vessels 

If the joining of the top to the cylindrical shell were made 
at the precise point where geometrically the side of the wall 
joins the top, as shown in Fig. 8, an outward pressure exerted 
from within and tending to produce a spherical shaped bot- 
tom, would tend to make the angles at A more obtuse and 
would thus produce a tensional stress on the inner portion 
and a compressive stress on the outer portion of the weld. 
Hence, it should be carefully noted that this method of join- 
ing ends to cylindrical shells is objectionable, and that the 
methods shown in Fig. 5 should, in general, be adopted. 

It is also very important in forming welds of the type de- 
scribed not to forget the effects of expansion and contraction. 
It is recommended that the weld be hammered during the 
cooling-off process. The hammering should be discontinued 
while the metal is still quite hot, and should not be continued 
below the point where a horse-shoe magnet attracts the iron; 
in fact, at this point, one has perhaps gone a little too far. 
Subsequent to the cooling, the region that has been exposed 
to the high temperature should also be well annealed. This 
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may be done by using two oil torches for gradual re-heating, 
one from the inside and one from the outside. Incidentally it 
might be mentioned that in performing the welding operation 
it is also often advisable to use two welding torches, in which 
case a weld of the double-V character, as shown in Fig. 9, will 
be produced. The bottom of such a vessel should be so ar- 
ranged that the weld is not located where the weight of the 
vessel itself comes upon it. 

As an interesting practical example, the illustrations Figs. 
11, 12 and 13 are shown, indicating the progressive steps in 
welding a cylindrical shell, as well as the welding of a top 
and bottom to it. A diagrammatica)l view of a section of the 
welded container is shown in Fig. 10, the work being done by 
the Vilter Mfg. Co., Milwaukee, Wis. It will be seen that the 
top is convex and the bottom concave, as viewed from the out- 
side. The shell is of 34-inch boiler iron; the metal in the 
heads is % inch thick. The tank is 20 inches in diameter and 
24 inches long. Both heads fit the inside of the shell as 
indicated. 

After welding, this tank was tested at a pressure of 1200 
pounds per square inch. For carrying out the test, a hole was 
drilled on one side of the shell and a nipple inserted after tap- 
ping. The tank was then connected with a hydraulic press 
pump. At 1100 pounds pressure the nipple started to leak, 
but there was no leak at the welded joints. A No. 7 Davis- 
Bournonville tip was employed in making the straight weld 
in the shell, and a No. 8 tip was used for the ends. The 
straight weld was made in 45 minutes at a cost of $1.62 (ex- 
clusive of labor, but including depreciation) ; the circular weld 
at the convex end required 2.67 hours and cost $6.99; the cir- 
cular weld at the concave end required two hours and cost 
$5.24. At thirty cents per hour, the labor cost would be about 
$1.63, making a total cost of $15.48. These tanks are used at 
a maximum working pressure of three hundred pounds per 
square inch. A water cooled torch was employed in part of 
this work. 

Autogenous Welding of Copper 

While copper is normally tough and ductile, it enters a brit- 
tle stage when heated to about 1650 degrees F. This brittle- 
ness continues up to the melting point (at about 1930 degrees 
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oxygen. If, then, instead of a very pure copper we use a phos- 
phor-copper alloy when welding, good results may be expected. 
A welding powder containing a percentage of phosphorus may 
also be used to secure a de-oxidation. Investigations along 


these lines are now being carried on in Germany, the exact 
results of which are not yet known, but it can be stated, in a 
general way, that good welding powders for copper can be 
made of such mixtures as borax, phosphor-natrium and prus- 
siate of potash. The borax is not commercial borax, but that 
which has been subjected to a high temperature in a crucible 
and has then been pulverized. 


Boracic acid may be used in- 


Machinery 


Figs. 14, 15 and 16. Methods of Welding Spouts to Household Utensils 
stead of borax. The powder is prepared by mixing the bor- 
acic acid and the phosphor-natrium. Welding powders of this 
description form a film over the work and thus exclude the 
atmosphere. It is recommended when welding copper sheeting 
to spread the powder containing. phosphorus for about 1% 
inch on either side of the joint. This powder is then melted 
before the welding operation proper is begun. As there is 
some possibility of blowing away some of the powder when 
used in this way, it would seem desirable to apply it in the 
form of a paste. 
The Welding of Aluminum 

The coefficient of expansion of aluminum is equal to twice 

that of steel and its melting point compared with that of cop- 


Figs. 11, 12 and 18. Progressive Steps in Making the Tank shown in Fig. 10 


F). In order’ to weld copper it must be heated to this crit- 
ical stage. At these high temperatures copper possesses a 
remarkable capacity for absorbing certain gases. If exposed 
_to the atmosphere while at a white heat it absorbs oxygen. 
Another peculiar quality of copper is that when heated to a 
high temperature, quenching in water has a softening or an- 
nealing effect. Copper that has been highly heated and oxi- 
dized will, however, begin to fracture when one commences to 
hammer it, even if it has been annealed; hence, it is very im- 
portant to prevent oxidation when welding, and by proper 
management of the outer flame of the oxy-acetylene torch the 
operator may succeed in preserving the new copper in the 
weld from oxidation. To make perfect work, however, it is 
necessary also to preserve the old copper, and here is where 
difficulties are met with. On account of the great heat con- 
ductivity of copper, a high temperature will be found for some 
distance on either side of the joint to be welded. Unless the 
operator can protect this outlying region, the results will not 
be satisfactory. 
It is well known that phosphorus has a great avidity for 


per and steel is rather low, being about 1215 degrees F. It is 
also comparatively weak in tension. Cast aluminum resists a 
tensional stress of about 10,000 pounds per square inch. Be- 
cause of this weakness, and on account of its high rate of ex- 
pansion and contraction, it is a difficult material to weld. As 
its heat conductivity is high, it is also difficult to localize the 
region of the high temperature. Oxidation of aluminum, how- 
ever, can be avoided by the use of a proper fiux. 

While the total expansion and contraction from 100 degrees 
F. to the fusion point or welding temperature is about the 
same for cast iron and aluminum, because of the fact that the 
fusion point of cast iron is at a temperature about twice that 
of the fusion point of aluminum, the expansion and contrac- 
tion, due to temperature changes, take place much more rap- 
idly with aluminum, and the operator must use special care 
on this account. The low temperatures dealt with when weld- 
ing aluminum make the pre-heating easier, but the operator 
must guard against not exceeding the fusion temperature. It 
is sometimes possible to make slight saw cuts here and there, 
and thus assist in making the effects of expansion and con- 
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traction harmless. These cuts, of course, must be repaired 
when the main operation is completed. Aluminum should 
never be welded without a flux. If welding is attempted with- 
out a flux, little globules consisting of aluminum within and 
a coating of alumina (oxide of aluminum) will appear. In 
order to eliminate these by heat, it would be necessary to 
raise the temperature to the melting point of the oxide of 
aluminum, which is about 5400 degrees F. A flux consisting of 
the following ingredients has been recommended: chloride of 
sodium, 30 parts; chloride of potassium, 45 parts; chloride of 
lithium, 15 parts; fluoride of potassium, 7 parts; and bi- 
sulphate of sodium, 38 parts. 

When melting new metal from a rod, it is good practice to 
keep the rod constantly submerged in the molten bath of the 
metal in the welding groove, which for aluminum should be 
much larger than usual. If no powder is used, the oxidation 
is then confined to the upper surface. The main point to re- 
member when welding aluminum is that the fusion point of 
this metal is very low; hence, the working flame should be 
kept further away from the metal than is usually the case 
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Fig. 17. Hxample of Welding Copper. Kettle is 5 feet 6 Inches in 


Diameter, 31 inches deep and used under Pressure. All Seams are 
welded on Both Sides 


when welding cast iron and steel. The torch should be so 
adjusted as to furnish an excess of acetylene. There need be 
but little fear of carbonizing the metal, for the reason that the 
temperature of the work is comparatively low. 


The Welding of Household Utensils 

Some forms of household utensils, such as, for example, 
coffee and tea pots, cause considerable difficulties in their 
manufacture, particularly in connection with the attachment 
of the spout. Soldering has been used to a great extent in 
making these joints. However, the basic material of the solder 
is altogether different from the material united. The uses to 
which the vessels are put expose the joints to the action of 
acids, and galvanic currents are set up which injure the joint. 
Aluminum vessels are especially exposed to the action of 
these currents, because this metal is electro-positive to nearly 
all of the common metals. One means to obviate the difficulty 
is to bend the metal of the main vessel or body inwards at 
the hole for the spout. The material of both body and spout 
is then bent into a fold on the interior, no soldering ma- 
terial being used. The presence of this fold on the inside, 
however, is very objectionable. Even though it is closed when 
the vessel is new, the effect of repeated heatings is liable to 
open it, and the crevice becomes a trap for various: small par- 
ticles, which prevents effective cleaning. The oxy-acetylene 
welding presents the best solution of the foregoing difficulties. 

When seeking to unite the spout and body by the oxy-acety- 
Jene torch, the worker is, however, confronted with several! 
difficulties, especially if the sheet metal be aluminum. The 
expansion and contraction of aluminum, due to temperature 
changes, as already mentioned, is very rapid, so that the oper- 
ator must guard against distortions of the work. The melting 
point of the metal is low, so that holes are apt to be made in 
thin metal. Heated aluminum is very readily oxidized with 
the result that a proper intermingling of the material is diffi- 
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cult. In view of these facts, it is recommended that the joint 
be placed away from the main body, that welding wire be dis- 
pensed with, and that a suitable flux be employed. In Fig. 14 
is shown a joint which eliminates the necessity for the weld- 
ing wire; the spout fits closely into the hole and is introduced 
far enough to protrude about % inch into the interior, the 
projection thus furnishing the welding material. There is 
considerable advantage, of course, in thus eliminating the 
handling of the wire as far as the worker is concerned, and 
another advantage is that the welding material is precisely 
the same as the material of the work. It is difficult, however, 
to operate on the interior, but this difficulty may be reduced 
by using a tip of special form, The appearance of the exterior, 
however, is good. 

Another form of joint is shown in Fig. 15. Here the diam- 
eter of the hole is first made smaller than the interior diam- 
eter of the lower end of the spout. The material is then bent 
outwards to form a ridge of the same diameter as that of the 
spout end. The body and spout can then. be butt-welded by 
using welding wire. It is preferable, however, to bend the 
edge of the projection from the vessel outward, thus supply- 
ing the needed welding metal, or the auxiliary metal may be 
provided by bending the edge of the spout outwards, a joint 
of this kind being shown in Fig. 16. In either case, the ring 
of metal protruding at the joint will not be thicker than 4% 
inch in a radial direction. In both cases, the interior is 


smooth. 
* * * 


COST OF MAINTENANCE OF GASOLINE 
MOTOR TRUCKS | 


An interesting paper was presented by Mr. Louis Ruprecht, 
before the summer meeting of the Society of Automobile En- 
gineers, at Detroit, June 27-29, 1912, on the “Cost of Work 
with Gasoline Motor Trucks.” It may be of interest to quote 
a few of the figures given, as the motor truck is now looked 
upon with considerable interest by many manufacturers. The 
depreciation may be figured at from 10 to 15 per cent per year, ~ 
the tire value being deducted from the cost of the complete 


' vehicle and the tires considered independently. The drivers’ 


wages on a half-a-ton delivery wagon may be assumed to be 
about $2.75 per day, and on larger trucks from $3.00 to 
$4.00 per day. The garage charges, including only the wash- 
ing and storing of the vehicle, are on an average from $240 
to $300 per year, according to the size. The tire cost should 
be figured on the basis of a life of 8000 running miles, as 
guaranteed by the makers. The gasoline cost may be taken 
as about 11 cents per gallon, although at times it may be 
somewhat higher. Oil may be assumed to be 30 cents per gal- 
lon, and one gallon of oil will be sufficient for 50 to 125 
running. miles according to the size of the vehicle. The in- 
surance will come from $100 to $250 per year according to 
the size. Repairs and replacements should be figured up to 
3 cents per mile in the case of heavy trucks. This figure 
is based on extensive records. 

Based on these figures a table has been compiled which 
gives, in the first place, the fixed charges per day for dif- 
ferent sizes of vehicles, and in the second the additional run- 
ning cost per mile. For example, the cost of operating a 
six-ton truck, all charges included, 45 miles per day, will be 
$6 + (0.1540 x 45) = $12.98. The figures presented by the 
author also show conclusively that wherever a large tonnage 
is to be handled it is of the highest importance to use a few 
large units instead of many small ones. 


Size of Increment 

Vehicle Fixed Charges Per Mile 
1000-pound $5.07 $0.0686 
3-ton mbi38 0.0860 
5-ton 5.60 0.1253 
6-ton. 6.00 0.1540 
7-ton 6.15 0.1718 
121%4-ton train 7.40 0.2070 

Sey ns Sere 


The data on the effect of vanadium in high-speed steel, given 
in the July number, was erroneously attributed to a publica- 
tion issued by the American Vanadium Co., Pittsburg, Pa. The 
data should have been credited to.the Vanadium-Alloys Steel 
Co., Latrobe, Pa. 
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THE STURTEVANT AERONAUTICAL 
MOTOR* 


By CHESTER L. LUCAS} 


Although the past few years have witnessed remarkable 
achievements in mechanical flight, it is evident, from the 
constantly recurring accidents, that, at best, aerial navigation 
is still extremely hazardous. Many of these accidents have 
been due to motor troubles of some form, and it is generally 


Fig. 1. 


admitted that the majority of the present-day: motors are 
inadequate, either through faulty design, poor workmanship 
or both. In the mad race for a light-weight motor, safety 
seems to have been almost entirely disregarded by introduc- 
ing freaky designs and employing unsuitable light-weight 


; 
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med up in the order of their importance: First it should 
be capable of continuous satisfactory performance at various 
angles over long periods; second, it should produce the maxi- 
mum amount of power for a given weight, at the same time 
being economical in consumption of gasoline and lubricating 
oil; and third, it should be refined in appearance and opera- 
tion, being hooded and muffled so as to be as small a source 
of distraction to the aviator as possible. This latter con- 
sideration is not, perhaps, as important at the present 
; time as it will be in the future of 
aviation when the use of aero- 
planes in war will neeessitate that 
the motors employed be as nearly 
noiseless as possible, and when 
aeroplanes become more common it 
does not seem fanciful to state that 
there will be active legislation to 
silence aeronautical motors. 
Distinctive Types of Aeronautical 
Motors 
Generally speaking, aeronautical 
motors may be divided into two dis- 
tinct. classes: namely, those of the 
rotary type, in which the cylinders 
.are arranged radially and* consti- 
tute a revolving member *about a 
stationary hollow shaft fitted with 
an inlet valve, and those of the sta- 
tionary type in which the’ cylinders 
do not revolve. Under this latter 
head may be included those motors 
in which the cylinders are arranged 
vertically and in tandem; those in 
which the cylinders are placed in 
the form of a V, commonly known 
as the V-type; and those in which there are but two cylinders 
which are sometimes placed directly opposite each other as in 
the opposed type. Some motors operate on the four-cycle prin- 
ciple, while others are of the two-cycle type. Each of these 
different forms of motors has qualifications more or less 
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Fig. 2. Construction of Sturtevant Motor, Six-cylinder 


some of the workmanship displayed 
The really reliable 


materials; moreover, 
has been unmechanical, to say the least. 
motors are few in number. 

The ideal aeronautical motor should possess certain funda- 
mental qualifications; these qualifications may be briefly sum- 


* For additional articles on this and kindred subjects, see MACHINERY, 
September, 1911, engineering edition, ‘Seventy-two Horsepower Adams- 
Farwell Aviation Motor; January, 1911, engineering edition, ‘‘Aero- 
planes and Airship Engines’ and articles there referred to. 

~ Associate Editor of MACHINERY. 


important in its favor, but most of them have objectionable 
features to offset these qualifications. 


The Rotary Type of Aeronautical Motor 


Without doubt the rotary type of engine, of which the 
Gnome make is representative, is at present the most power- 
ful type of motor in proportion to its weight. Its advan- 
tages, aside from being of light weight, are that up to cer- 
tain powers it may be satisfactorily air-cooled; the tory1e 


, 
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is exceptionally uniform, due to the fact that while in opera- 
tion, the group of cylinders acts as a flywheel, so of course 
no added weight is given to the motor. An additional advan- 
tage is present in this type of motor in that all the cylinders 
are in one plane, thus minimizing the effect of unbalanced 
forces. 

On the other hand, however, the head resistance offered by 
a motor of this type is considerable; there is a large waste 
of lubricating oil due to the centrifugal force which tends 
to throw the oil away from the cylinders; the gyroscopic 
effect of the rotary motor is detrimental to the best working 
of the aeroplane, and moreover it requires about seven per 
cent of the total power developed by the motor to drive the 
revolving cylinders around the shaft. Of necessity, the com- 
pression of this type of motor is rather low, and an additional 
disadvantage manifests itself in the fact that there is as yet 
no satisfactory way of muffling the rotary type of motor. 


Stationary Type of Motor 


The advantages and disadvantages of the stationary type of 
motor may be summed up by considering the same points 


_ momneny, 


Fig. 3. Four-cylinder Motor mounted on Testing Stand 


as set forth in connection with the rotary’ type. Of neces- 
sity, it is heavier in proportion to the power developed; it is 
not successfully air-cooled, nor is the torque as uniform. The 
reciprocating movements cause wear and loss of power and 
except for engines employing six or more cylinders, the bal- 
ance is not nearly as good in this type of motor. 

On the other hand, the head resistance of the stationary type 
of motor is much less than in the 
case of the rotary motor; it is 
very economical in its use of 
lubricating oil, and it has little 
Syroscopic effect upon the aero- 
plane. Less power is consumed 
in driving a revolving member 
about the shaft; when water- 
cooled, the compression may be 
kept high and it may be satis- 
factorily muffled, if desired. 

While a much simpler motor 
may be designed by employing the two-cycle principle, its oper- 
ation is not nearly as satisfactory as the four-cycle, and there 
are Many sources from which trouble may arise. The V-type 
of motor is usually employed when the cylinders are above 
six in number, mostly on account of the compactness of this 
cylinder arrangement. The increased head resistance offered 
by this type of motor is, however, considerable. The opposed 
type of motor is seldom used except on two-cylinder engines. 
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Performances of Various Makes of Aeronautical Motors 

The accompanying table has been compiled to show general 
characteristics and performances of several makes of aero- 
nautical motors. The data used has been furnished by the 
respective makers of these motors and it is believed that this 
table should be of assistance to those interested in aeroplane 
power plants. 

The Sturtevant Aeronautical Motor 

The Sturtevant aeronautical motor was recently brought out 

by the B. F. Sturtevant Co., Hyde Park, Mass. Fig. 1 shows 


Fig. 4. Rear View of Four-cylinder Motor showing Method of 
Attaching Propeller 


the general appearance of the six-cylinder motor, rated at 60 
H. P., and Fig. 2 shows the same motor partly in section. The 
motor is also built as a four-cylinder type, rated at 40 H. P. 
This motor is shown in Figs. 3 and 4, and in Fig. 18, where 
it is set up ready for a propeller test. In designing this 
motor, the primary consideration was to build an absolutely 
reliable engine which could be depended upon when making 
long flights. While the weight has been reduced at every 
point possible, it has not been done at the expense of strength 
or reliability. The motor is of the stationary type, having 
either four or six cylinders. The company has endeavored to 
make this motor conform as nearly as practicable to the auto- 
mobile type of motor, for the reason that this type of motor 
has been found the most practical for general use as evidenced 
by its employment in automobiles and, though a secondary 
consideration, it seems to be one which is generally appreci- 
ated by the average mechanic. ; 
Crankshaft 

The crankshaft which may be seen at CO in Fig. 9 and in 
detail in Fig. 5, is machined from a bar of 3% per cent 
nickel steel, containing 0.40 per cent carbon. After being 
machined, the crankshaft receives two heat treatments and 
has an ultimate tensile strength of 125,000 pounds per square 
inch of section. The bearings of the crankshaft are each 2% 


Fig. 5. Six-throw Crankshaft 


inches long and are 1%4 inch diameter, the pins also being of 
the same dimensions. In order to lighten the crankshaft as 
much as possible, the pins and bearings are drilled and 
bored, the drilling operation being shown in Fig. 10, and 
the boring operation being illustrated in Fig. 11. The drilling 
of the pins and journals is accomplished by strapping the 
crankshaft to a suitable base located upon the Prentice Bros. 
drilling machine as shown. The boring to size is done in a 
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lathe by means of special boring-bars of the proper sizes. It 
is interesting to note that in finish-boring the crankshaft, 
the diameters of the holes in the successive journal bearings 
decrease regularly commencing with the first cylinder, which 
is bored to a diameter of 18-inch and thence down to the 
sixth cylinder which is bored to a diameter of 1 inch. The 
reason for this is that at the driving end of the crank- 
shaft, it is not necessary that there be as much strength 
as at the position of the sixth bearing where the power 
delivered by all six of the connecting rods is being trans- 
mitted. The pins are bored uniformly in order to preserve the 
balance of the crankshaft. These 
hollow pins and journal bearings 
are connected by drilled cross holes, 
and by closing the ends of the holes 
in the journals and pins by suitable 
caps R, shown in Fig. 9. The 
crankshaft is thus provided with a 
lubricating duct through which oil 
may be pumped. Fig. 12 shows the 
operation of grinding the pins and 
journals on a Norton grinding ma- 
chine. The propeller end of the 
crankshaft is fitted with a ball 
thrust bearing shown at 7, Fig. 9, 
which may be arranged to take the 
thrust in either direction as de- 
sired. The method of attaching 
the propeller is worthy of noting. 
The end of the crankshaft which re- 
ceives the propeller is slightly 
tapered; a flange G, Fig. 1, is provided having six holes to 
correspond with the attaching bolts H, and the opening in the 
flange is castellated to slide over the end of the shaft which 
has, in turn, been castellated to receive this flange. Thus, 
by means of the flange the propeller is supported from both 
sides and the tendency of shearing the attaching bolts is dis- 
tributed over both ends of the hub. 


Connecting-rods 
The connecting-rods are made from drop-forgings of 3% 
per cent nickel-steel and are of I-section. The bearings are 
die-cast bushings of Parsons white brass. When it is stated 
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treated in accordance with the S. A. E. specifications. The 
connecting-rod caps are adjusted in position by the use of 
shims of laminated metal. Pieces of this metal are shown in 
Fig. 14 and, as will be seen, the metal is about 3/32-inch thick, 
and is composed of many thicknesses of thin sheet brass, 
each 0.002 inch thick and sweated together with soft solder. 
Successive layers of the metal may be easily pulled off as 
required in adjusting the boxes. 


. 


Pistons 
The pistons, one of which is shown in Fig. 6, are cast 
from semi-steel having a tensile strength of 40,000 pounds. 


Crankshaft and Base, showing Method of Mounting 


The exterior of the piston is ground and balanced to within 
two drams of standard weight. This balancing is done by 
removing metal from a boss which is left projecting within 
the interior of the piston, enough metal being removed to 
bring the pistons to standard weight. The piston rings are 
cast iron, of the ordinary type and are three in number. The 
piston pins are of 3% per cent nickel steel and are bored 
hollow to reduce weight. 
Cylinders 

The cylinders, as shown in Fig. 7, are of the L-type, having 
the exhaust and intake valves located on the same side. An 
important» reason for selecting this type of cylinder lies in 


Fig. 7- Cylinder 


Fig. 6. Piston and Connecting-rod 


that some connecting-rods are made of non-ferrous metals 
it will be readily understood how inadequate they must be 
for use as aeronautical motor connecting-rods, and it is little 
wonder that they will not do the work required. Sturtevant 
connecting-rods are balanced with respect to the center of 
gravity, being placed on balances with opposite ends together; 
that is, the large end of one connecting-rod, together with the 
small end of another connecting-rod, is placed in the pans 
on one side of the balances, while the opposite ends are 
placed in the pans on the other side of the balances. Before 
being machined and balanced, the connecting-rods are heat- 


Fig. 8. Lubricating System Pump 


the fact that with the straight cylinder which has been used 
to a large extent on aeronautical motors, there is always 
danger from broken valve parts being caught in the cylinder 
and causing damage to the motor. Of necessity, on cylinders 
of this type, the water jackets are cast integral. Hxperiments 
have been conducted in electro-depositing copper jackets, but 
so far, at least, the integral jacket seems to be the most 
satisfactory. The metal from which the cylinders are cast is 
the same semi-steel mixture from which the pistons are cast, 
and, of course, the jackets are made as thin as it is possible 
to cast the metal. After being machined, the cylinders are 
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hydraulically tested to 600 pounds per square inch. They are 
then heat-treated and accurately ground. The ratio between 
the stroke and the bore of these cylinders is 1 to 1, the 
stroke and bore each being 414 inches. Upon this point of 
cylinder design there seems to be a difference of opinion, 


Fig. 10. Drilling out the Pins of the’ Hollow Crankshaft 


some designers being in favor of long stroke motors, while 
others consider the short stroke to be the better. 


Camshaft, Valve Mechanism and Other Parts 

The camshaft, a portion of which may be seen at H, Fig. 
9, is turned and ground from nickel steel, being ground 
with the Norton cam-grinding attachment. Previous to being 
finish-ground the camshaft is pack-hardened. Upon the for- 
ward end a gear J is mounted which transmits motion from 
the gear Q on the crankshaft to give rotation to the camshaft. 
This gear J also acts as an intermediate gear in the driving 
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Means are provided for starting the motor in mid-air; this 
is an advantage in that it will enable an aviator to shut off 
his motor while ‘“volplaning,’ and yet be able to start it 
again at will without landing. Referring to Fig. 1, at F 
may be seen a valve-lifting rod whose function it is to 
lift the exhaust valves, should the motor stop while in flight. 
By thus lifting the exhaust valves, the action of the air on 
the propeller will cause the motor to start automatically. 
The base of the motor, indicated at A, is a strong aluminum 
casting reinforced throughout and the cylinders are held to 


this base by means of four bolts, each of which passes through > 


flanges on the cylinder bases. The construction of this base 
is illustrated in Fig. 9, and as will be seen, the bearings for 
the crankshaft are bolted to the under side. These bearings 
are die-cast bushings of Parsons white brass. The oil pan 
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Fig. 11. Boring the Journal Bearings 
or sump B shown in Fig. 1, is of slightly different design 
than that ordinarily used. As the deepest point is at the 
center, the oil will gravitate toward the center of the sump, 
even though the motor be operating in an inclined position. 
Lubricating System : 

The lubrication system employed in the Sturtevant aero- 

nautical motor is of more than ordinary interest. The funda- 


COMPARATIVE DATA ON LEADING AERONAUTICAL MOTORS 


| Rated «| Dev. . Wt. per No. = 5 B 5 « ) dat 
Ao HPs(|o rere | MEP aaa cued Pp. | Lyre | Cylin. Cycle | HOW, | Geee | O | bee, | bien 

Sturtevan iene cee | 40 | 1200 | 46 | 200 | 4.34 | Vert. 4 4 Water | 4.87 | 0.3808) 7/6" | 4° 6" |° 375 171500 
Sturtevantene. eee 60 | 1200 | 69 | 300 | 4.84 | Vert. 6 4 Water | 7.31 | 0.455) 8.0" | 5'0’ | 450. | 2000 
Halk Scotts. esses eee AD 1250 er 8a. GOR e442 Tall Verte ames 4 Water | 3.50 | 1.000} 70” | 5'0" | 800 | 1500 
HalleScotts.. osteo Mh” 60" 1. 12507|--70 26)enon tS Lee 4 Water | 7.00 | 1.500; 76” | 5'0" | 400 | 2250: 
Hall-Scottiee- ane | 80 | 1250 | 70 | 290 | 4.14 8 4 Water | 7.00 | 1.500} 7’'6” | 6'0" | 500 | 2750 
Gnome se vgsc aoe eee 50) 12007 ))= 42 167 | 4.00 | Rot. 7 4 Air 4.00 | 0.875) 7 6" | 70" | 420 |. 3000 
Gnomes. fue eee |. 70. | 1200°| 63; 212* | 3.35 | Rot. i 4 Air 6.00 |1.000) 8’'0” | 80" | 500 | 4000, 
Renault aecees een eae 50 | 1800s) 59.4 | 420 | 7.07 8 4 AGT eee ila. Serle Rt ees oe eee ee 3200 
Renault. eee 70 | 1800s) 79.8 | 453- | 5.66 | . 8 4 AIP eee. oa Oe ee 38700. 
Gyros) CE Ree een cee 50 | 1200 | 48 | 165.| 3.30 | Rot. f( 4 Air 4.25 |1.500| 7’ 9” | 5' 24” | 420 | 2000. 
Roberts’ 4s4-e8 ee euineee ee 50 | 1200 | 51 170.) 3533) | Vert.alen 4 2 Water | 6.00 | 0.188) 7’ 6” | 5'8” |: 820 | 1500 
Roberts72. sc Hate ae one 15) WL 2000 a0 | 270 |. 3.48 | Vert. 6 2 Water | 9.00 | 0.200) 8' 6” | 5'6” | 480 | 2200 
Gurtiss'o 2. Soe ee 0 eel OO een 175 |°3.90 | Vert. 4. 4 Water | 4.20 |0.750| 7'0' | 60” | 810: | 1200 
Curtiss yi). odneriei-auns see Fomsotitas 1000 | %8 | 285 | 8.65 8 4 Water }7.2 11.2 | 776" 18! 0% | 500 ee200 
Kirkham) spe sete 0 1300 | 54.5 | 285 | 4.81 | Vert. 6 4 Water | 5.00 | 0.38.) % 2%) 5'0” | 410 | 1400 
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* Recommended by manufacturer. 


train which operates the magneto L, Fig. 1. These parts are 
also shown in Fig. 9.. The camshaft is supported throughout 
its length in phosphor-bronze bearings. The inlet and exhaust 
valves for each cylinder, made of 30 per cent nickel steel, are 
located in the pockets cast integral with the cylinders. Ths 
exhaust pipes are shown at P in Fig. 1. The water pump, 4, 
Fig. 1, is attached directly*to the end of the crankshaft, the 
inlet C being coupled to it. 


a + Consumption in gallons per hour at developed H.P. 
shaft 1000 R.P.M. in opposite direction. Both are direct-connected to two propellers. 4 


t Cylinders revolve 800 R. Ne M. in one direction vane crank- 
§ Propeller revolves at one-half engine speed or 900 R P 


mental idea in designing this system was to provide a method 
of lubrication that would be absolutely dependable. By means 
of a pressure pump shown in Fig. 8, driven directly from 
the end of the camshaft, the oil is forced through cored holes 
in the base and ‘into the’ hollow crankshaft already de- 
scribed. It is thus distributed to the bearings in which the 
crankshaft runs, and also to the connecting-rod bearings. 
From these points the oil flies in a fine spray to all parts 


ws 
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of the mechanism enclosed within the crank case, finally 
gravitating to the sump. Mounted in tandem with the first 
pump is a second pump. This ‘pump is of slightly greater 
eapacity and its function is to remove the oil from the sump, 
force it through the oil filter and into the tank ready to be 
used again. As this second pump is of slightly greater capac- 
ity than the pressure pump, the sump is always kept drained, 
and, moreover, as the filter is in advance of this pump, the 
oil is forced through the filter. In the event of the filter be- 
eoming clogged, the pump would exert sufficient force to burst 
the filter and prevent the lubrication system from failing. 
These pumps are shown detached from the motor in Fig. 8. 
The lubricating oil storage tank holds sufficient oil for three 


Fig. 12. Grinding the Crankshaft 


hour’s use and by virtue of the form of sump employed, there 
is no danger of overlubrication of the end cylinders when the 
motor is being operated continuously at an angle, since the 
sump is, kept drained of its oil by means of the pump. The 
40 H. P. motor requires 0.3 gallon of lubricating oil per hour’s 


run. 
Muffling 


The subject of muffling aeronautical motors seems to have 
been an after-consideration with most manufacturers. The 
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Fig. 13. Sturtevant Engine set up for a Propeller Test 


Sturtevant muffler is a part of the power plant and can be 
shipped .with the motor, or if ordered at any future time can 
be easily applied. It is very probable that in the near future 
no aeronautical motor which cannot be efficiently muffled will 
have commercial standing. As a forerunner of this view, the 
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design of the Wright engine has recently been changed im 


order that it may be muffled. The Sturtevant muffler can 


be instantly detached from the motor when not required, and: 


as its total weight is but eighteen pounds, it does not seri- 


Fig. 14. Laminated Metal 


ously handicap the aviation equipment. 
due to the muffler is about five per cent. 


The loss of power 


Carbureter ; 

The carbureters employed on this motor are of the Zenith 
make. An advantage claimed for the Zenith carbureter over 
other makes lies in the fact that after once being set no 
adjustment is required. Provision is also present for fur- 
nishing the carbureter with hot air from the exhaust, so that 
there will be no danger from freezing of the mixture in high 
altitudes. The carbureters may be seen at N in Fig. 1. 


Tests 
In addition to flying tests which have been conducted with 
the Sturtevant motors, interesting shop tests are being made 
from time to time. One of these tests“was conducted: over a 


period of 100 hours, the motor being operated for twelve con- 
8 hours per day for 11 days, and 12 hours on 


secutive days, 


ct 


BRAKE HORSE POWER 


REVOLUTIONS PER MINUTE Machinery 


Fig. 15. Power Curves of Six-cylinder (Upper) and Four-cylinder 
(Lower) Motors 


the last day. The motor used was four cylinder, 40 H. P., 
equipped with a 7% foot diameter 4144-foot Sturtevant propel- 
ler. It developed brake horsepower as indicated upon the 
power curve chart shown in Fig. 15. During this test an 


- 


average thrust of 360 pounds was recorded, the speed on the 


propeller being 1200 revolutions per minute. The only atten- 
tion which the motor received was the cleaning of the spark 
plugs and the supplying of oil and gasoline to the tanks at 
the end of each day’s run. 

Referring to the power chart, Fig. 15, the comparison of 
A. L. A. M. ratings with the actual performances of these 
motors is very interesting and shows exceptionally high ef- 
ficiency. The A. L. A. M. rating assumes a piston speed of 
1000 feet per minute, with which speed the 41-inch motor 
necessitates 1332 R. P. M. At this speed the four-cylinder 
motor is rated at 32 H. P., while its actual performance at 
i332 hh. Ps Mois 50 AH. P.  ‘The A. L.A. M. rating of a six- 
cylinder motor is 48 H. P., while the motor actually develops 
76 H. P., at 1332 R. P. M. In both cases the peak of these 
power curves is reached at 1700 R. P. M., at which speed they 
develop 55 and 86 H. P. respectively. 
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BALL AND ROLLER THRUST BEARINGS* 


By ROBERT H. GRANT} 


In the early development of so-called “anti-friction”’ thrust 
bearings, there was no data with which the engineer could 
begin to work, and the great difference between the point 
bearing of a ball and the surface bearing of a collar or washer 
was not generally appreciated. In a great many Cases, there- 
fore, the early bearings were poorly designed and were made 
of materials which were not adapted for the purpose. Hence, 
they were oiten condemned by the user, and a general opin- 
ion was created that they were almost worthless; in fact; if 
the bicycle, which became so popular simply on account of 
the introduction of ball bearings, had not been a great factor 
in counteracting the hostile feeling, the adoption of ball and 
roller bearings in many fields would undoubtedly have been 
much slower. The automobile, the development of which fol: 


lowed immediately upon the bicycle, added to the favor with 
which ball bearings were received. 

When bali bearings were first introduced, grinding machines 
were used to a very small extent, except as tool-room appli- 
Hence, the bearing surfaces of the first ball bearings 


ances. 


Figs. 1 to 3. Evolution of the Ball Thrust Collar 


were simply polished, and the balls touched only on the “high 
spots,” producing a bearing which did not work smoothly and 
which soon wore out of true. This also accounts for the un- 
favorable results obtained with early ball bearings. 


Early Development of Ball Thrust Collars 


The first and simplest ball bearing made was that known 
as the “thrust collar.” In 1888, Simonds Rolling Machine Co. 
made a worm-driven machine and experienced considerable 
trouble with the end thrust of the worm. This company 
manufactured balls at that time and decided to try a ball 
thrust bearing for the worm. The thrust collar, as it was 
first made, consisted of two washers, with two rows of balls 


Fig. 4. Pressed Steel Ball Retainer of the Type made by the Pressed 
Steel Mfg. Co., Philadelphia, Pa. . 


and two rings, as shown in Fig. 1. In assembling this bear- 
ing, the washer was first placed upon the shaft against the 
bearing collar or shoulder and then the small ring was placed 
on the washer, after which a row of balls was placed between 
the shaft and the ring. The second ring and row of balls 


* For information on ball and roller bearings, 
articles previously published in MACHINERY: ‘‘Some Notes on Ball 
Bearings,’ May. 1909, engineering edition, and also other articles 
there referred to. See also MACHINnRY’sS Reference Book No. 56 
“Ball Bearings.” : ; 

+ Address: 912 Oakland Ave., Ann Arbor, Mich. 


see the following 
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were then placed upon the washer, after which the second 
washer was put on the top. The washers and balls had to be 
held together by one man while another man put the shaft in 
place. -However, the bearings often came to grief by the balls 
falling out, and it was therefore suggested that a soft steel 
washer of the same diameter as the hardened bearing wash- 
ers be drilled with holes slightly larger than the balls, This 
washer would then act as a retainer and keep the balls in 
place. Experiments were made and it was found that this 


i) 
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Fig. 5. Spinning Tool used in the Manufacture of Ball Cages 


method worked satisfactorily. This type of bearing is shown 
in Fig. 2. 

After this style of cage had been used for some time, a fur- 
ther improvement was made in that the holes in the cage 
were not drilled quite through, but as shown in Fig. 3, so 
that the balls could not fall through the retainer. This aided 
the assemblers in handling the palls in the cage without los- 
ing them. A groove would soon wear in the washers, however, 
and in order to cover as much of the surface of the washer 
as possible with the balls, the balls were later staggered in 
the cage so as to distribute the load and wear over a greater 
part of the washer surface. 


Oa 


Fig. 9 
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Fig. 6 Fig. 7 Fig. 8 
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Figs. 6 to 10. Different Types of Grooves for Balls 


The Standard Roller Bearing Co. of Philadelphia made its 
first retainers by drilling holes in the periphery of the 
washer, and after the balls had been inserted in each 
hole, the edges of the holes were peened over at the outside. 
The drill, of course, was somewhat larger in diameter 
than the thickness of the washer, so that the balls could pro- 
ject on the sides of the retainer. The balls were thus ar- 
ranged in a radial line from the center of the washer, but 
were not staggered, so that each row of balls took the same 
circular path. The generally adopted cage is now pressed out of 
sheet steel and the openings made of such a size that the balls 
can be sprung into them by a slight pressure. Such a cage 
is shown in Fig. 4. In special bearings the cage is made of 
brass and the holes are drilled the size of the balls. They are 
not drilled quite through, however, and after the balls have 
been inserted the holes are spun over with a tool of the 
type indicated in Fig. 5. The spinning edge A of this tool is 
hardened. The end of the plunger at B is concave so as to 
center the tool with the ball. At C is a shoulder on the plun- 
ger which is a sliding fit in the hole, thus keeping it 
straight; D is a collar held in place by a headless set-screw, 
which retains the plunger; # is a spring which presses the 
plunger forward and allows it to recede while in operation. 

Thrust collar washers can be made either from bar stock in 
an automatic screw machine with a multiple cutting-off tool, 
or from punchings. The latter method is the preferable one, 
as the sheet steel is rolled lengthwise and the grain or fiber 
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is so arranged that the point bearing of the ball does not 
come in contact with the ends of the fibers, as it does when 
the washers are cut in the automatic screw machine. The 
punched washers, therefore, have from 35 to 40 per cent bet- 
ter wearing qualities than the other type. The thrust collar 
is not used for heavy loads except in special cases, and the 
washers are, therefore, seldom made of tool steel, but of case- 
hardened machine steel. As the washers are perfectly plain, 
a number of them can be put at a time on a magnetic chuck 
and can easily be ground parallel so that all the balls will 
have a bearing and take their,share of the load. Table I gives 
the loads and speeds recommended by the ball bearing 
manufacturers. 


Grooved Ball Thrust Bearings 
The grooved ball thrust bearing can be made with grooves 
of different shapes, but the round groove is the only one to 
be recommended. In Fig. 6 is shown a thrust bearing with 
V-grooves. It is difficult to get the grooves in the two wash- 


TABLE I. GENERAL DIMENSIONS AND APPROXIMATE LOAD PER 
BEARING FOR REGULAR BALL THRUST BEARINGS 


Diameter of 
Bearing, 
Inches 


Load in Pounds at 


1000 500 300 
R. P.M. R.P.M./R.P.M.|R. P.M.) 


Inside |Outside 
500 
600 750 
750 | 850 
850 | 1000 

1000 1250 

1000 | 1250 | 1500 

| 1100 | 1350 1750 

1250 1600 | 2000 

| 1500 1750 | 2250 

| 1750 2000 | 2750 

2100 2850 | 3200 
2500 2850 | 4000 


300 
500 
600 
750 
850 


600 | 750 | 
1000 
1100 
1350 
1600 | 
1850 | 
2100 
2500 
2750 
3000 
3750 
4750 
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ers directly opposite each other so that there will be a per- 
fect four-point bearing. Of course a sample bearing in the 
tool-room can be easily made to meet all requirements, but 
when the bearings are made in quantities, difficulties are met 
with. This, however, is not the greatest objection to this 
bearing. The main objection is that when the load is applied, 
the ball is squeezed into the V and prevented from turning 
freely. While the bearing is hardened, it is not glass hard, 
and it will allow the ball to seat itself so as to wear the bear- 
ing out of true in a short time. ; 

In the three-point bearing, Fig. 7, where there is one V and 
one flat surface, the objections to the V groove are the same 
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Ball Grooves with Different Angles on the Sides. 
and 13. Thrust Bearings with Leveling Washers 


Fig 11. 


Figs. 12 


as already mentioned, and the flat surface does not allow a 
greater load to be carried than that which can be carried by 
a plain thrust collar. Hence, this bearing is not superior to 
a regular thrust collar ball bearing, but is more difficult to 
make; nor is a bearing having one plain and one grooved 
washer as shown in Fig. 8 superior to a thrust collar. In 
Fig. 9 is shown the regular grooved ball thrust  bear- 
ing in its simplest form, The radius of the groove is made 
from five to ten per cent greater than that of the ball used in 
the bearing. This allows some latitude for the washers so 
that they can line up properly. It can be readily seen that 
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when the load increases on the ball, the surface bearing be- 
tween the ball and the washer will become slightly greater on 
account of the fact that the radius of the groove is slightly 
larger than that of the ball. Theoretically, there is only a 
point contact when there is no load, but as the load gradually ~ 
increases this point contact will become a surface contact 
over 2 gradually increasing length of the ball circumference. 
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Fig. 14. A Ball Bearing taking Thrust in Both Directions 


This makes it possible for the bearing to stand up under 
heavy loads. But it is difficult to make both grooves bear 
equally upon the balls unless the bearings are made in a very 
careful way. 

Grooved thrust bearings require the use of a separator the 
same as the thrust collar. In Fig. 10 is shown the simplest 
form of retainer for this purpose. When the grooves in the 
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Fig. 15. Skeleton Cage for Ball Bearings 


washers are made very deep, the retainers must be made 
rather thin. 

In order to overcome the slippage caused in the V-grooves 
on account of the inside bearing of the ball running slower 
than the outside, the Auburn Ball Bearing Co. makes a bear- 
ing in which the angle of the V is greater on one side than 


Fig. 16. Simple Form of Roller Bearing 


on the other, as shown in Fig. 11. This prevents slippage of 
the ball, but it does not overcome the squeezing effects of 
heavy loads. Nevertheless, this bearing has given satisfaction 
in light and mediumly heavy service. 


Applications of Ball Thrust Bearings 
For convenience in assembling and handling ball bearings, 
the self-contained thrust bearing is the most satisfactory. It 
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is necessary to have the surfaces against which the bearing 
rests perfectly parallel with each other. Many bearings do 
not give satisfaction on account of the poor methods employed 
in their application to the machinery on which they are to be 
used. In order to overcome the results of neglect on the part 
of the user, leveling washers are often provided on one side 
of the bearing to take care of any lack in alignment and in- 
sure that the entire surface of the thrust washers will take 
its proportion of the ,load. This method prevents breakage 
and should be universally adopted. It adds but little to the 
cost of the bearing and saves the user much trouble. 
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Fig, 17. Means for Taking Care of End Thrust of Rollers in Roller 
Thrust Bearings 


The leveling washer, sometimes termed “radius washer,” is 
made in two ways. In Fig. 12 it is made integral with the 
lower thrust bearing washer. This is done when the space 
for the bearing is limited. A corresponding concave surface 
must, of course, be provided in the housing or part which 
holds the thrust bearing. If there is plenty of space for the 
bearing, it is cheaper to use a standard grooved thrust bear- 
ing and a leveling washer with a slight recess beneath the 
lower bearing washer, as shown in Fig. 13. 
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Fig. 18. Plain Roller Thrust Bearing made in Halves 


In cases where it is necessary to take thrusts both ways, it 
is essential to use three washers, the central washer having 
grooves on both sides and the housing being made with a con- 
cave surface at the bottom and having a threaded concave 
nut at the top, as indicated in Fig: 14; which‘ shows‘a ‘bearing 
of very compact design. In high-speed bearings the weight of 
the cage is often objectionable, and a skeleton cage, as illus- 
trated in Fig. 15, is employed. This cage is made in two sec- 
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tions, riveted together, and the only surfaces that are finished 
are those on which the balls and the shaft bear. 


Roller Thrust Bearings 

The principle of the roller thrust bearing, as shown in Fig. 
16, is not theoretically correct, as apparently the rollers must 
slip to a certain extent. The outer and inner ends of the cyl- 
indrical roller roll along paths of different circumferences, 
and, hence, there cannot be a perfect rolling action. In fact, 
the rollers follow the path of a polygon with a great number 
of sides and a slight slippage takes place each time the roller 
changes its course. From a practical point of view, however, 
this bearing has proved a great success. Fig. 16 shows the 
simplest form of plain roller thrust bearing. The rollers 
are straight and cut into short sections so that they will turn 
readily. A bearing of this type will sustain loads from four 
to eight times greater than that carried by a ball thrust bear- 
ing of the same dimensions. The slippage that takes place as 
the rollers change their course in short, jerky movements 
around the circular path, has proved an advantage in that it 
partly takes care of the outward thrust caused by the centrif- 
ugal force. In large thrust bearings this outward thrust is 
very great and must be taken care of in other ways besides 
this. 

One of the greatest advantages of this bearing is its sim- 
plicity, and the ease with which it can be manufactured. The 
washers and rollers can be readily ground. A high degree of 


TABLE II. DIMENSIONS OF ROLLERS FOR 
ROLLER THRUST BEARINGS 
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Long Type Short Type 


Radius Length 
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accuracy is also possible as all parts can be easily measured. 
The type of bearing shown in Fig. 16 is made by drilling holes 
into the periphery of the washer at equal distances around 
the circumference. The rollers are. then inserted, allowing 
them to project a trifle beyond the sides of the washer; an 
annular ring or band is then forced onto the washer and is 
drilled and riveted in place. 

‘The cages, of course, can be made in a great number of dif- 
ferent ways. One company makes the slots the full size of 
the roller and then peens over the sides to retain the rollers. 
Another company used to make. their cages by broaching 
rectangular holes through the washers and then staking them 
over to prevent the falling out of the rollers. In all the early 
types of ball bearings the rollers were all the same length, 
thereby allowing the roller to cut a path into the washer. To : 
overcome this difficulty two widths of rollers were made, as 
shown in Table I. It will be noticed that the rollers are 
rounded on the ends so as to reduce the friction between them. 
The corners are also slightly rounded so as to prevent 
crumbling or chipping, which is apt to occur on account of: 
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the slippage of the rollers. With these two different lengths 
of rollers put into the cage alternately, the whole surface of 
the washer can be covered. 

In fast running roller thrust bearings, it is necessary to 
take care of the outward thrust of the rollers by placing a 
ball at the end of the rollers to take the thrust, as shown in 
Fig. 17. Two bands are placed on the outside of the cage in- 
stead of only one; the first band is a soft steel ring and the 
second is hardened to take the thrusts. The outside roller in 
each pocket is countersunk to receive the ball. In Fig. 17 is 
also shown a small section of the cage indicating its skeleton 
form in order to provide for a light construction. In high- 
speed horizontal bearings of this class a small thrust bearing 
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Fig. 19. A Complete Design of Roller Thrust Bearing 


is often used to carry the cage. In slower running bearings 
there is usually a small shoulder on the cage upon which it 
revolves. Large roller thrust bearings of this class can sel- 
dom be used without leveling washers, as already described 
in connection with ball thrust bearings. 

The ordinary form of bearing is made solid, but some are 
made in halves with all the joints accurately ground, and if 
properly designed will give as good. service as those made 
from solid plates. The splitting, as shown in Fig. 18, is done 
in such a way thatthe rollers pass over the joint at an angle. 
Bearings made in this way are somewhat more expensive than 
solid bearings, but are especially desirable in cases where it 
may become necessary to remove them from the shaft without 
removing other parts. 

Fig. 19 shows a roller thrust bearing with a leveling washer. 
The bearing washers are made reversible in case of wear. A 


Fig. 20. 


Example of Unusually Large Roller Thrust Bearing 


complete housing is used so that the whole bearing can be 
run in oil; at the same time the bearing can be easily taken 
apart, if necessary. The upper washer is held from the out- 
side so as to prevent wear on the shaft. The housing, which 
is concaved to receive the bottom or leveling washer, is re- 
cessed at this joint so as to reduce the bearing surface. This 
is an example of a compact roller thrust bearing. 

As an example of what has been done in large roller thrust 
bearings, that in Fig. 20 is shown. This is probably the larg- 
est bearing of this type ever made and it is installed at the 
Carnegie Steel Works. This bearing is capable. of carrying a 
load of 1,500,000 pounds running at a speed of 100 R.P.M. 
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The machine upon which this thrust bearing is used is de- 
signed for making steel car wheels by hydraulic pressure. 
The diameter of the washer of this bearing is 46 inches and 
the cage diameter, 50 inches. The washers, made from 
chrome-nickel steel, are 314 inches thick and weigh nearly 
1700 pounds. The cage is made in skeleton form from man- 
ganese bronze and is provided with 4-inch chrome-nickel steel 
rollers. At the end of each set of rollers a large ball is placed 
to take the outward thrusts, as shown in Fig. 17. These roll- 
ers were made from a bar, four at a time, and were not cut 
entirely apart but simply ‘‘necked” so that they would hold 
together during the hardening process. They were then 
ground to the same diameter and broken apart and oil grooves 
ground in the face so as to prevent their cutting the washers. 
Oil holes were also drilled at the bottom of the recess in the 
cage from the bore to the pockets which hold the rollers. The 
pockets in the cage were carefully bored so that the rollers 
would have a running fit. 

For hardening these thrust washers, a track was provided 
in the furnace, the door of which was made level with the 
floor, and a truck was made with a table on ball bearings; 
then a hole was cut in the side of the furnace so that the 
table could be revolved from the outside. The washers were 
allowed to heat for ten hours and the table was revolved at 
certain intervals to insure that they would be uniformly 
heated. In order to avoid confusion, the men in the harden- 
ing room had been previously drilled in removing the washer 
from the furnace to the hardening tank which was twenty- 
five feet long, four feet wide and ten feet deep. There was a 
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Fig. 21. Tapered Roller Thrust 


Bearing 


Fig. 22. Method of taking the 
End Thrust in a Tapered Roller 
Thrust Bearing 


track overhead with a pneumatic hoist and two ropes were 
attached to the hook so that the washer could be pulled back 
and forth in the water. Seventeen seconds was required for 
the first washer hardened, from the time it left the furnace 
until the time it was submerged in the water. It was then 
raised and lowered by one man while two other men pulled 
it back and forth in the tank. After the washer was perfectly 
cold, it was placed in an oil tank over night and upon inspec- 
tion was found to be perfectly hard. It had warped only 
about 0.020 inch. 
Tapered Rollers in Thrust Bearings 

It would seem upon first consideration as if it would be 
better to use a tapered roller rather than a cylindrical one in 
a thrust bearing of the type described, in order that a perfect 
rolling action might be insured. Bearings provided with 
tapered rollers, however, have not, as far as the writer knows, 
proved successful, except in very rare cases where the load 
has been light, or, if the load has been heavy, where the speed 
has been very slow. The difficulty to be overcome with 
the tapered roller is the great outward thrust. Several meth- 
ods have been used to overcome this difficulty. In Fig. 21 is 
shown a tapered roller thrust bearing: with a hardened pin 
driven into the cage ring and a hole drilled into the end of 
the roller in which a ball is inserted. This would prove quite 
successful if every roller were of exactly the same diameter 
and could be drilled to the same depth, and if all the balls 
and pins were exactly alike, but, if they are not, the rollers 
nearest to the center will bear all of the. load until some of 
the parts wear so as to bring the other rollers into action. 
The rollers must also all be of exactly fhe same angle, and, 
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hence, a bearing of this type presents many practical difficul- 
ties in its manufacture. 

Fig. 22 shows another method by means of which the end 
thrust of the rollers can be taken care of—that is, by having 
the washers extend over the ends of the rollers. This, how- 
ever, is not a practical method for high-speed bearings, as it 
does not give the roller freedom of action. In cheap bearings, 
however, this method has proved quite successful. <A great 
many different schemes have been evolved for this class of 
bearing, such as placing set-screws in the cage ring so that 
each roller could be adjusted to take its share of the load, 
etc. Methods of this kind may have worked well for a short 
time, but as the readjustment has to be done by an expert, 
the bearings have been considered impracticable for regular 


use. 
* * * 


BRITISH ENGINEERING STANDARDS 
COMMITTEE 


In a report by Consul General John L. Griffiths of London, 
England, a brief history of the British Engineering-Standards 
committee is given. 

The committee was originally appointed in January, 1901, by 
the council of the Institution of Civil Engineers, to consider 
the advisability of standardizing various kinds of iron and 
steel sections. It was then composed of seven members, and 
the first meeting was held in February, 1901, when it was de- 
cided to approach the councils of the Institutions of Mechanical 
Engineers, Naval Architects, and of the Iron and Steel In- 
stitute in order to secure, if possible, their cooperation. These 
invitations were accepted, and the reorganized committee be- 
gan work in April, 1901. In November of the same year it was 
suggested that the standardization of electrical plants should 
be undertaken, with the result that the Institution of Hlec- 
trical Engineers was also invited to nominate members of the 
committee, and in June, 1902, the committee was enlarged. 

The work as originally undertaken has thus from time to 
time been expanded, and numerous subjects have been con- 
sidered. Some idea of their diversity may be suggested by an 
enumeration of the several sectional committees. They are: 
Main; finance; publication and calculations; sections and 
tests for materials used in the construction of ships and their 
machinery; steel castings and forgings for marine work; iron 
for shipbuilding and ships’ cables; bridges and building con- 
struction; railway rolling-stock under frames and locomotives, 
with subcommittees on component parts and types, tires, axles, 
and springs, steel plates, copper and its alloys, iron for rail- 
way rolling stock, railway rails, tramway rails, tire profiles, 
screw threads and limit gages, automobile threads, and also 
on small screws and screw heads, rolled and drawn sections, 
keys and keyways, pipe flanges, cement, vitrified-ware pipe, 
cast-iron pipes for hydraulic power, water, gas, and Sewage, 
heating, ventilating, and house drainage, and for electrical pur- 
poses; 
motors, and transformers, prime movers, physical standards, 
telegraphs and telephones, cables, electric tramways, and elec- 
trical plant accessories. The main committee, with the sec- 
tional and subcommittees, now has a membership of 321. 

The various original standard specifications are carefully 
revised from time to time in order to keep abreast with new 
inventions and improvements. It is pointed out, on behalf 
of the committee, that perhaps its most salient feature is the 
advantage which accrues to Great Britain in that it possesses 
a central organization from which information may readily 
be obtained, both as to standards and as to the causes that led 
to their adoption. 

Some fifty-seven reports on various subjects have been 
published and may be secured at prices ranging from 60 cents 
to $5.10 each. A minimum subscription of -$51.10 entitles the 
subscriber to a copy of each report as published and ofeach 
revised report and to information two or three times a year 
concerning the various subjects dealt with by the committee 
and early information of any revisions in hand. 

Steps have been taken for holding at an early date—probably 
in London—a conference on international electrical standardi- 
zation. 4 
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NATURAL ALLOY STEEL* 


By EH, F. LAKE} 


Natural alloy steel is rapidly becoming prominent in the 
manufacturing field. It derives its name from the fact that 
the steel is manufactured from an ore in which nickel and 
chromium are alloyed by nature. While such ores have been 
known to exist for some time, it is only within the last decade 
that ores were discovered that had a uniform composition and 
existed in quantities sufficiently large to warrant their manu- 
facture into steel. 

Shortly after the Spanish-American War, such ore was dis- 
covered at Mayari and Moa in the Province of Oriente, in the 
eastern part of Cuba. These ores showed a remarkable uni- 
formity of composition and covered some 25,000 acres on a 
plateau on the northern slope of a mountain range. In this 
place there is something like 1,000,000,000 tons of ore in sight, 
low in phosphorus and sulphur. The Pennsylvania Steel Co., 
Steelton, Pa., obtained the control of these ore beds and is, 
besides the Maryland Steel Co. of Sparrows Point, Md., the only 
company manufacturing steel billets, blooms, bars, and mis- 
cellaneous forgings from the ore. The steel made by the Penn- 
sylvania Steel Co. is known by the trade name “Mayari steel.” 
Other companies purchase the billets, bars, ete., and roll and 
forge them into commercial shapes. The Philadelphia Steel & 
Forge Co., Philadelphia, Pa., is one of these firms and it has 
given the product the trade name ‘natural alloy steel,’ while 
the Carpenter Steel Co., Reading, Pa., calls it “Samson steel.” 
Both of these latter firms make a specialty of rolling and forg- 
ing shapes suitable for automobile parts, but they also manu- 
facture the steel into bars and shapes that can be used for 
die-blocks, spindles, tools, and numerous other purposes. 


Composition 

The various grades of steel into which this ore is manufac- 
tured contain from 1.00 to 1.50 per cent of nickel; from 0.20 to 
0.70 per cent of chromium; and from 0.30 to 1.50 per cent of 
carbon; the manganese runs from 0.50 to 0.80 per cent; while 
the silicon is kept below 0.20 per cent and the phosphorus and 
sulphur below 0.04 per cent. These two latter elements, how- 
ever, seldom reach 0.035 per cent, and a phosphorus content 
that is below 0.02 per cent is often obtained. The commercial 
stock is manufactured into two types, one of which contains 
between 0.20 and 0.40 per cent of chromium, and the other 
between 0.40 and 0.70 per cent. Both of these can be obtained 
in any of the following carbon percentages: 0.15, 0.20, 0.25, 
0.30, 0.85, 0.40, 0.45 and 0.50 per cent. Another brand that is 
used to a large extent for leaf springs, and also for other pur- 
poses, contains from 0.90 to 1.50 per cent of carbon and between 
0.20 and 0.40 per cent of manganese, which is in accordance 
with the spring steel specifications of the Pennsylvania Rail- 
road Co. Titanium, vanadium and other purifying materials 
can be added to the steel if it is so desired, and thus further 
enhance the physical properties. 

These natural alloys steels are carefully made by the open- 
hearth process and are, in the heat-treated condition, in every 
way the equal to 31% per cent nickel steel. In some ways they 
are superior to this steel and especially is this so of the type 
that contains the higher percentages of chromium, or when 
they are manufactured into parts that have a comparatively 
large sectional area. They are also cheaper than the nickel 
steels made by the same process, and in the billet form they 
are but little higher than the ordinary carbon steels. The 
high-grade and high-priced nickel-chrome steels are the only 
ones that are superior to the natural alloy steels in static’ 
strength, and this is largely due to the fact that they are- 
usually made by the crucible process and contain a higher per- 
centage of chromium, this being approximately 1.00 and 1.50 
per cent in the two best brands. 


*The following articles on alloy steels and kindred subjects have 
previously been published in MACHINERY: September, 1911, engineer- 
ing edition, ‘Titanium Steel,” and ‘“‘Composition and Heat Treatment 
of Carbon and Alloy Steels’; May, 1911, engineering edition, ‘‘The 
Properties of Vanadium Steel; April, 1911, engineering edition, 
“Manganese Steel’; October, 1909, ‘‘Heat Treatment of Alloy Steel’’ ; 
June, 1909, “Remarkable Physical Characteristics of Rolled Manga- 
nese Steel Rails’; May, 1909, ‘‘The Machining of Manganese Steel’; 
October, 1907, engineering edition, ‘“Vanadiuin Steel’; September, 
1907, “Nickel Steel.” See also the note referring to other articles, 
published in conuection with that last mentioned. 

REE Es | Metallurgist, 184 Ave. B., Cov. 47th St., Bayonne, 
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Properties of Natural Alloy Steels 

For comparing the static strength, a large number of tests 
were made with natural alloy, nickel and carbon steels that 
contained 0.40 per cent of carbon and were hardened at the 
critical point and then drawn at various temperatures between 
500 and 1500 degrees F. The average results obtained from 
these three kinds of steels are shown in Fig. 1. The steels 
compared all contain 0.40 per cent carbon. The natural alloy 
steel was quenched at 1520 degrees F.; the 314 per cent nickel 
steel at 1500 degrees F.; and the carbon steel at 1530 degrees F. 
The average strength of each steel at a given drawing tem- 
perature can be obtained by following the line indicated by the 
desired number of degrees downward, until it meets the curve 
of the tensile strength, elastic limit, elongation or contraction, 
according to which is to be found, and from this point follow- 
ing the horizontal line to the left, where the number of pounds 
per square inch, or the percentage, is recorded. In Table I are 
shown the average elastic limit and ultimate strength of the 
fiber stress as ascertained in some torsional tests made at the 
Pennsylvania State Uollege. All heat-treated specimens were 
hardened and drawn to develop the best properties for driving 
shafts, axles, etc. 

Much care has to be used in manufacturing the ordinary 
nickel or nickel-chrome steels to prevent either of these ele- 
* ments from segregating in the bath or when teeming it into 
ingots. This is largely due to the fact that the nickel and 
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NATURAL ALLOY STEEL 34 PER CENT NICKEL STEEL 


. Fig. 1. Comparison of Characteristics of Natural Alloy, Nickel 


and Carbon Steels 

chromium are additions and the bath must be heated to a 
comparatively high temperature just before teeming. In the 
natural alloy steel, however, the nickel and chromium are 
alloyed in the ore and are present in the bath from the time 
the melting operation starts until the finished steel is poured 
into ingots. Hence the bath does not have to be heated to any 
higher temperature at the time of tapping than do ordinary 
steels, and any tendency towards segregation is largely over- 
come, Thus, the elements are more uniformly distributed 
throughout the mass, and a homogeneous metal is obtained. 
When such elements segregate and the steel is rolled, they 
produce laminations in the metal which have a very injurious 
effect upon its strength, especially at right angles to the 
direction in which they are rolled. 

The chromium gives the steel a mineral hardness and refines 
the grain remarkably, owing to its tendency to prevent the 
development of a crystalline structure. In the annealed state, 
every increase of chromium up to a content of 6.50 per cent 
raises the tensile strength, while the elastic limit is gradually 
raised until a chromium content of 3.00 per cent is reached. 
This latter remains constant until the chromium content has 
passed 9 per cent, but after this a rapid reduction takes place. 
In the hardened steels, both the tensile strength and the elastic 
limit increase until a chromium percentage of 5.00 per cent 
has been reached, and beyond this point both gradually decline. 

When 2.00 per cent of chromium has been added to a steel 
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that has a carbon content between 0.75 and 1.50 per cent, it 
combines great hardness with ability to resist shock. It is 
one of the best materials for piercing armor plate, and is also 
used in making projectiles. A chromium content of 3.50 per 
cent in a tool steel that contains 8.25 per cent of tungsten, gives 
the steel the well-known property of red hardness; that is, the 
hardness is not drawn and the cutting edge is maintained 
when using the tool at a red heat. A high percentage of 
chromium is also added to a steel that is forged between layers 
of wrought iron or soft steel and hardened in water. This is 
used in safes, vaults, etc., to make them burglar proof, and is 
also used for ploughshares and similar work. 


TABLE I. AVERAGE FIBER STRESS IN POUNDS PER SQUARE INCH OF 


TORSIONAL TESTS MADE AT PENNSYLVANIA STATE COLLEGE 


; Natural | 8% % | Carb 
Kind of Steel All Nickel varbon 
Sick it Steely oes 

Elastic Limit 41,500 40,800 32,500 

Annealed Ultimate 93,400 78,200 75,100 

| Elastic Limit | 98,600| 76,400! 60,500 

guru Net taltiiiata 130,200 108,000 | 102,400 
| | 


Extreme hardness may be obtained in chromium steels, as 
the chromium intensifies the sensitiveness of the metal to 
quenching and greatly reduces the liability to fracture that is 
found in carbon steels. This is due to the fact that in chro- 
mium steels the critical changes that take place when heating 
all steels to the hardening temperature take place more slowly. 
Chromium is also one of the best elements in a steel that is to 
be carbonized or casehardened, as it greatly increases the sus- 
ceptibility of steel to heat-treatment and acts as a carrier of 
the carbon. Thus, in steels containing chromium, the carbon 
will penetrate to a much greater depth, and a higher percentage 
will be absorbed by the outer layer in a given time, than with 
any other kind of steel, especially carbon steel. The increase 
in depth of penetration of carbon is about 30 per cent of the 
penetration in ordinary carbon steels. 

The extreme hardness produced by chromium makes it neces- 
sary to use comparatively small percentages in steels that are 
to be machined. When the chromium content reaches 2.00 per 
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Fig. 2. Physical Properties of 0.20 Per Cent Carbon Natural Alloy Steel 


cent, the steel is very difficult to cut when cold, and when 
higher percentages are used, the steel cannot be cut with any 
kind of cutting tools and must be ground to shape, this latter 
being an expensive method to pursue. Thus, in the high-grade 
nickel-chrome steels that are to be manufactured into parts of 
machines or instruments, the chromium is usually at or below 
1.50 per cent. Owing to the difficulty of working even this 
steel, however, many grades of steel have been made with a 
chromium content of 0.25, 0.50 and 0.75 per cent, and it is for 
these grades that the natural alloy steel can be used. 

In steel, the chromium gives the metal a hardness simi- 
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lar to that given by carbon, but to a lesser degree for the same 
percentage. It is a hardness, however, that makes the cohesion 
of the molecules much greater and thus greatly increases the 
static and dynamic properties. Chromium also greatly retards 
the formation of any grain or fiber, and thus makes the steel 
practically grainless. All of these effects of chromium upon 
steel cause it to increase its tensile strength, elastic limit, hard- 
ness, resistance to torsion, shocks, vibrations, or other stresses, 
and also increase its wearing qualities and prolong its life. 


Influence of Nickel 


Nickel increases the ductility, toughness and resiliency of 
steel, and also increases its susceptibility to heat-treatment. It 
reduces the size of the crystalline structure and microscopic 
cracks that are liable to develop into large cracks and produce 
ruptures. It was first added to steel to overcome the property 
of “sudden rupture” which is inherent in all carbon steels. It 
reduces the tendency of steels to become damaged by over- 
heating in hardening, and shows its effect in the hardening 
operations by making the tensile strength and elastic limit two 
and three times that of the un-treated, or annealed steel. Nickel 
raises the elastic ratio in steels, 7. e., the elastic limit is raised 
to a higher percentage of the tensile strength. This condition 
is always sought for in the better grades of steel. 

The tensile strength is rapidly increased with each increase 
in the percentage of nickel until a content of about 8 per 
cent has been reached. From that point to 15 per cent it makes 
the steel so brittle that it can be powdered under a hand- 
hammer, but after 15 per cent has been passed, the tensile 
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game temperatures as carbon steel; no special precautions are 
necessary. The high-grade nickel-chrome steel, however, must 
be heated to a white heat before being hammered, rolled, or 
drop-forged. The high temperature must also be maintained 
during this mechanical working, and if it falls very much, the 
steel must be reheated. Nickel steels must also be carefully 
handled when thus working them, and hence it will be seen 
that natural alloy steel is more cheaply worked into shape than 
other alloy steels. Natural alloy steel is similar to other alloy 
steels, however, in that it is very difficult to weld by ordinary 
methods; parts that are to be submitted to great strains should 
not be welded together. Like other alloy steels it can be 
welded with more or less success by the various electric 
welding processes and machines that are on the market. The 
electric machines that squeeze the parts together are preferable, 
as these prevent the grain from becoming coarse, as it does 
when other methods are used. If the steel is hammered after 
welding, this will aid in refining the grain that has become 
coarse at the weld. By careful workmanship with the electric 
process it is often possible to obtain from 70 to 80 per cent 
efficiency at the weld, whereas an efficiency of between 30 and 
40 per cent is all that can be obtained by ordinary welding 
methods.. 

Natural alloy steels, like all other steels, will attain the high- 
est strength only when properly heat-treated. In the untreated . 
or annealed state, they show a tensile strength and elastic 
limit that is from 8000 to 10,000 pounds per square inch higher 
than carbon steels of the same carbon content, but when prop- 
erly heat-treated they compare favorably with other alloy 


TABLE II. EFFECT OF HEAT-TREATMENT ON FORGINGS OF NATURAL ALLOY STEELS 
Heated to 1550° F. and Quenched in Water 

é Annealed - 

2 Tempered at 1050° F. Tempered at 1000° F. Tempered at 600° F. 

Gy a i 

“ Pounds per Sq. Inch Per Cent Pounds per Sq. Inch Per Cent Pounds per Sq. Inch Per Cent Pounds per Sq.Inch| Per Cent 

§ | og | 2. | S$] 2] 28-| ook |S iees | gp fae 

, oe) $e 3 | 3 ah | Be an) 8 qe Be 3 8 qe 32) goes 

| 

0.30 | 89,500 | 57,500 | 28.0 | 51.9 106,500 76,000 | 21.0 | 51.9 || 181,000 114,000 | 17.5 | 51.9 || 193,000 | 177,000 | 8.5 | 30.7 
0.40 || 88,500 | 56,000 | 29.0 | 51.9 || 112,500 | 83,000 | 28.0 | 59.8 || 180,500 | 118,500 | 18.5 51.9 |) 209,000 | 188,000 10.5 | 87.1 
0.50 || 119,500 | 68,000 | 18.0 387.1 || 185,000 | 107,000 | 16.5 | 46.2 || 155,000 188,500 | 14.0 | 48.0 || 252,000 | 232,000 | 7.0) 24.0 


strength returns, but not to quite as high a figure as is reached 
with an 8 per cent content. The elastic limit also continues to 
rise until 8 per cent has been reached and after the zone of 
brittleness has been passed, it again returns, but in a much 
smaller ratio than the tensile strength. From 20 per cent of 
nickel, upwards, the elastic limit cannot be made much greater 
than that of steels that do not contain nickel. 

The elongation shows a slight rise until about 3 per cent of 
nickel is added to the steel, and after that it shows a rapid 
decrease, until the zone of brittleness is reached, when it be- 
comes nil. With from 20 to 25 per cent nickel, the elonga- 
tion again rapidly rises and from that point to 100 per cent it 
shows a slight increase. The best results, therefore, in steels 
that are used for machine parts, are obtained with a nickel 
content of 54% per cent, although for some purposes 5 per cent 
nickel steel is used at a sacrifice of the elongation. 

The two above elements in natural alloy steel, therefore, 
greatly enhances the value of this material for the various 
parts of machinery that are submitted to severe stresses. These 
steels also resist corrosion much better than bther steels, the 
sulphuric acid test showing that they corrode from 10 to 20 
per cent less than the low carbon and manganese, basic and 
open-hearth metals with nearly all of the impurities removed, 
and which have been given such names as “pure ingot iron,” 
“old-fashioned iron,” “toncan metal,” ete. While there are some 
that doubt whether this test agrees with the actual weather 
conditions, it is generally conceded that steels containing 
nickel, corrode less rapidly than carbon steels and wrought 
iron, 

Working Alloy Steels 


Natural alloy steel can be hammered, rolled, drop-forged, 
pressed, stamped, or machined with the same ease and at the 


Some figures that were obtained from annealed and 


steels. 
heat-treated forgings are given in Table II. 


Heat-treatment 

The heat-treatment is practically the same as that given 
other steels. The hardening temperature may vary somewhat, 
but not to any great extent. The brands containing from 0.15 
to 0.20 per cent carbon should be heated to 1500 degrees F’. and 
quenched in brine to obtain the best results. Those with a 
carbon content between 0.30 and 0.50 per cent should be heated 
to 1550 degrees F. They can then be quenched in water as 
readily as carbon steels, although oil and special liquid com- 
positions can be used for the quenching bath with equally 
good results. The temperature at which they are afterwards 
drawn, of course, varies with the kind of work that the finished 
piece would be called upon to perform. 

When hardening steel, a cold piece should never be put in a 
highly heated furnace, as it is liable to crack. It should either 
be preheated to above 600 degrees F., or it should be put in a 
cold furnace and heated up slowly. It should soak in the 
heat at the hardening temperature long enough for the piece 
to heat clear.to its center. The work should never lie directly 
on the hearth of the furnace, but should be raised sufficiently 
to allow the heat to attack it from all sides, and it should be 
supported in a way that will not allow it to sag, as hot steel 
is soft and pliable and likely to bend. The axis of the piece 
should be vertical when plunging it into the quenching hath 
to prevent unequal contraction in cooling. The work should 
never have sharp grooves, corners, or other features, that 
easily develop cracks when the steel is heated and quenched. 

In drawing steel, a furnace should never be used that is 
hotter than the drawing temperature. It is difficult to judge 
the temperature that the work has attained in such a furnace 
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and get within 50 degrees of the desired results. If the piece 
attains too high a temperature, it will be softer than that re- 
quired, and if the drawing is too low, it will not be soft 
enough. With a tempering furnace held at the correct tem- 
perature, the work can be allowed to remain in it until it has 
absorbed the heat of the furnace and then accurate results can 
be obtained. A difference of 50 degrees in the drawing tem- 
perature is of much more importance than 50 degrees in the 
hardening temperature, and it is more difficult to estimate. 
Casehardening 

Carbonizing or casehardening can be performed in any of 
the various ways that are now used for other steels. Pieces 
can be heated to a red heat and quenched in cyanide to give 
them a depth of casehardened surface of a few hundredths of 
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Fig. 3. Physical Properties of 0.80 Per Cent Carbon Natural Alloy Steel 
an inch; or they can be packed in iron boxes with bone and 
charcoal, or other carbonizing materials, and then heated in 
furnaces for a time that is sufficient to give them a greater 
depth of penetration. Where the output would warrant it, 
however, the special furnaces that have been designed for car- 
bonizing with gas would probably give the most uniform re- 
sults, if the work is properly done. This is also the cheaper 


--method when large quantities are worked or handled. 


In any case, however, the carbonizing mixtures should not 
contain over 15 per cent of moisture or 0.50 per cent sulphur. 
Moisture might cause a pitting of the steel which is liable to 
cause it to chip on the surface, while the sulphur soaks into 
the casehardened shell to a considerable extent. A carbonizing 
temperature of from 1750 to 1800 degrees F’. can be used, and 
this will probably give the most rapid absorption and most 
uniform composition of the case. The time the steel is sub- 
mitted to this/temperature depends upon the depth of car- 
bonized case desired. 

After carbonizing, the work should be allowed to cool slowly 
until it becomes black in daylight. It should then be reheated 
to 1500 degrees F. and quenched in either oil or water. After 
this it should again be reheated to 13850 degrees F. and again 
quenched in either oil or water. This double quenching gives 
much better results on all steels than does the ordinary prac- 
tice of quenching directly from the carbonizing furnace and 
reheating but once to about 1375 degrees F. and quenching in 
oil. 

In casehardened work, the core of the piece has a carbon 
content of about 0.20 per cent while the carbonized shell con- 
tains about 1.00 per cent. Thus, there are two. steels of a 
different nature and these should be given different heat-treat- 
ments. In the double quenching, the first heating and quench- 
ing hardens the core but overheats the case and makes it brit- 
tle. The second re-heating restores the case to its finest grain 
structure and also toughens the core, and the final quenching 
hardens the case. 


Uses of Natural Alloy Steels 
Natural alloy steels are largely used in the manufacture of 
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automobile parts. A grade containing 0.15 per cent of carbon 
is often used for carbonized parts where the toughness of the 
core is of more importance than the strength or ability to re- 
sist shocks. When parts are required to withstand severe 
shocks or strains and have a good wearing surface, steel con- 
taining 0.20 per cent of carbon is used. This grade responds 
more readily to heat-treatment. Thus the change-speed gears, 
differential gears, drive gears, etc., are made from this steel. 
It is used without carbonizing where considerable toughness is 
required rather than strength, as in various structural parts. 
It is also used for cold rolling or cold pressing, and for such 
work as seamless tubes, small drop forgings, etc. 


Tensile Strength. Elastic Limit, etc. 


The tensile strength, elastic limit, elongation and contraction 
of this steel, as affected by various heat-treatment temperatures 
are shown in Fig. 2. The vertical lines show the drawing tem- 
peratures which are marked in degrees at the top, while the 
horizontal lines represent the tensile strength and elastic limit 
and the percentage of elongation and contraction. Below the 
chart are given the hardness scales of the steels, at these tem- 
peratures, taken from both the Shore and Brinell instruments. 
The cold-bend testing properties at the various temperatures 
are illustrated by the sketches below the chart. 

From this diagram the heat-treatment that should be given 
this steel to obtain any of the properties that are within its 
range, can readily be ascertained. Thus if an elastic limit of 
144,000 pounds per square inch, with a contraction of 31 per 
cent, is desired, the vertical line will show that the drawing 
temperature should be 700 degrees F. This would also give a 
tensile strength of about 177,000 pounds per square inch, and 
an elongation of about 6.5 per cent. The diagrams are based 
on 7/8-inch round stock; if larger pieces are used, the drawing 
temperature should be lowered. 

The grade containing 0.25 per cent carbon is usually used for 
such parts as can be cold pressed, for instance, such parts as 
brake drums, frame members, axle housings, etc. These parts 
require all the strength that can be obtained in combination 
with enough toughness to withstand the operation of bending 
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Fig. 4. Physical Properties of 0.40 Per Cent Carbon Natural Alloy Steel ~ 


into shape without developing cracks or checks. Steel 1% 
inch round, of this grade, when made into bolts, has a tensile 
strength of 106,000 pounds per square inch,.an elastic limit of 
87,500 pounds, an elongation of 26 per cent, and a contraction 
of 69.5 per cent. 

The grade containing 0.30 per cent carbon is still harder and 
more applicable to heat-treated parts. Hence it is made into 
axles, connecting-rods, jack-shafts, drive shafts, and other parts 
that require considerable strength and at the same time a high 
degree of toughness. It is also used for drop-forgings, heavy 
forgings and numerous other things. The strength, hardness 
and cold bending properties of the 0.30 per cent natural alloy 
steels are shown in Fig. 3. That still greater strength can be 
obtained than shown in this chart was proved by a test made 
by one of the automobile manufacturers. The test bar was 
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properly hardened and drawn at 600 degrees F.; the tensile 
strength was found to be 236,000 pounds per square inch, the 
elastic limit, 215,000 pounds, the elongation in two inches, 10.8 
per cent, and the contraction, 36 per cent. 

The grades containing 0.385 and 0.40 per cent carbon are 
usually used for spindles, rear axles, crankshafts, etc. From 
the 0.40 per cent grade are also made locomotive driving axles 
and heavy automobile truck axles, connecting-rods, piston-rods, 
steering knuckles, etc. The properties of the 0.40 per cent 
carbon grades are shown in Fig. 4. Some finished cranksnafts, 
21% inches in diameter of the 0.35 per cent grade, had a tensile 
strength of 148,400 pounds per square inch, an elastic limit of 
127,300 pounds, an elongation in two inches of 15.3 per cent, 
and a contraction of 53.8 per cent. 

The 0.45 and 0.50 per cent carbon grades are used where 
extreme strength is needed in combination with considerable 
ductility. Thus, transmission gears that are to be heat-treated 
without carbonizing are usually made from this brand. The 
strength when heat-treated will, of course, be greater than 
shown in Fig. 4, but the ductility will be reduced. 

At the present time there seems to be a tendency to “load” 
steels with alloying materials, and thus make them difficult 
to forge, weld, machine, or heat-treat; the results obtained do 
not always warrant the high prices of the finished parts. This 
natural alloy steel, however, is‘not overloaded with such alloy- 
ing materials, but at the same time has properties that are 
well within the specifications for which many manufacturers 
are using much more expensive steels. 

* * * rs 


LIMITS FOR VARIOUS KINDS OF FITS* 
The accompanying table gives the limits of accuracy used 
by the firm of Ludwig Loewe & Co., Berlin, Germany. The 
tabulated values are directly ‘‘translated’’ from the metric sys- 
tem, which accounts for the use of four decimal places in prac- 
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FOUNDRY AND MACHINE SHOP STATISTICS 


The thirteenth census statistics of factories engaged in the 
manufacture of foundry and machine shop products are sum: 
marized in an advance bulletin issued by the director of the 
Bureau of the Census, Department of Commerce and Labor. 
These statistics show the number of establishments, the num- 
ber of persons engaged, capitalization and value of the manu- 
factured products. In the statistics are included all industries 
in the machinery field except those which manufacture dis- 
tinctive products individually classified in the statistics, such 
as cash registers, calculating machines, sewing machines, and 
electrical machinery. The statistics are for the year 1909. 

In this year there were 13,253 establishments, employing 
615,485 persons, of which number 9851 were proprietors and 
firm members, 21,754 were salaried officers, superintendents, 
and managers, 42,242 were male, and 10,627 female, clerks; 
the average number of wage-earners was 521,011; the number 
of wage earners in the maximum month, December, being 
597,234, and in the minimum month, January, 482,080. The 
total number of wage earners on December 15, 1909, or the 
nearest representative day, was 604,167, of which 587,636 were 
males and 11,895 were females, all 16 years of age and over; 
while 4093 were males and 543 females, under 16 years of age. 
The capital invested was $1,514,332,273. The total expenses 
were $1,077,736,456, of which $47,817,286 were paid officials, 
$45,977,781 clerks, $321,520,917 wage-earners, $23,750,838 fuel 
and rent of power, $516,260,301 other materials, $5,970,800 rent 
of factory or works, $6,269,172 taxes, including internal rev- 
enue, $6,653,816 contract work, and $103,515,297 other mis- 
cellaneous expenses. The value of products was $1,228,475,148. 
The value added by manufacture, which is the difference be- 
tween value of products and cost of materials, was $688,464,009. 

The states which lead in this industry are, in the order of 
their importance: Pennsylvania, New York, Ohio, Illinois, 


ALLOWANCES FOR VARIOUS KINDS OF FITS 


tically all instances. The table on which the one here published 
is based was published by Verkstdderna (Stockholm, Sweden). 
Only a few words are necessary to explain the use of the 
table. 

It will be noted that three kinds of loose fits are specified. 
Loose fit A is for shafts resting in a single bearing; loose fit B 
for shafts resting in two or more bearings; and loose fit 0 
for shafts with large clearance, lubricated with heavy lubri- 
cants, such as grease, etc. The sliding fit indicates a fit where 
the parts can be moved by hand, but without shake or play. 
The drive fit indicates a fit where it is necessary to assemble 
the parts with simple means, such as light blows or easy pres- 
sure. The press and shrinkage fits have their ordinary sig- 
nificance. By using this table, it is not necessary to put the 


limits on every dimension on the drawing, but simply to specify 
the kind of fit required. 


* See MACHINERY, engineering edition, April, 1912: 
lowances and Limits.” [ 
pages 26 to 31, 
Kinds of Fits.” 


‘ “Table of Al- 
j _See also MACHINERY’S Data Sheet Book No. 7, 
inclusive: ‘‘Allowances and Tolerances for Various 


Diameter | i-% | 45-3 25-1. 12,-2 245-3 | 3g5-45 413-7 T#5-10 

nee Min. | —0.0004 —0.0006 | —0.0006 | —0.0008 | —0.0008 | —0.001  —0.0012 | —0.0015 

Max. | +0.0004  +0.0004 | +0.0006 40.0006  +0.0008 +0.0008 +0.001 | +0.0012 

ed Max. | —0.0004 | —0.0006 | —0.0008 | —0.001 | —0.0012 | —0.0014 —0.0017 | —0.0021 
: Min. | —0.001 | —o.0012 | —0.0014 | —0.0018 | —0.002 | —0.0024 | —0.003 | 0.0086" 

a Max | —0.0008  —0.0012 | —0.0016 | —0.002 | —0.0024 | —0.0028 —0.0084 | —0,0042 

Min. | —0.0014 —0.002 | —0.0024  —0.0028 0/0082 | —0.0038 —0.0044  —0.0052 

ae | Max. | —0.0012 0.0014 | —0.0016 —0.002 — —0.0024 ~ _0.0028  —0.0084  —0.0042 

Min. | —0.002 | —0.0028 | —0.0082 | —0.0087 —0.0044 0.0052 —0.0064 | —0.008 

epic cine an Max. | —0.0002 —0.0002 | —0.0003  —0.0008 —0.0004 —0.0004 —0.0006 — —0.0007 
| Min —0.0004 | —0:0006 | —0.0008 0.001  —0.0012  —0.0014  —0.0017  —0.0021 
men Max. | +0.0004 40.0004 | 40.0004 | +0.0004  +0.0008. +0.0002  +0.0002 40.0002 

Min. | —0.0002 —0.0002 | —0.0002 0.0003  —0.0003° 0.0004  —0.0004 | —0.0005 

LIE en Poa eee BA 

A hen, Max. | +0.0016  +0.0021 | +0.0028 | +0.0034  +0.0044 40.0054  +0.0072 | +0.010 

t Min. | +0.0008 +40.0011 | 40.0014  +0.0018  +0,00282 | +0.0026 +0.0034 | +0.0044 

Shrinkage Fit | Max. | +0.001 40.0014 | +0.0018 40,0024  +0.0032. +0.0044 40.0058 | +0.008 
Min. | +0.0006 | +0.0008 | +0.0008 +0.0012  -+0.0014 | +0.0018  +0.0036 | +0.0052 


Massachusetts, Connecticut, New Jersey, Wisconsin, Michigan, 


Indiana, Rhode Island, California, and Missouri. The average 
number of wage-earners employed in 1909, the total number 
of products, and the value added by manufacture (value of 
products less cost of materials) for these states, is tabulated 
in the accompanying table. 


Average No. of Value of Value added by 


State Wage Earners Products Manufacture 
CAaHtornias reco cere. c) rorsietaerete 8,377 $26,730,891 $13,830,000 
Connecticuiw ato 37,736 65,535,155 40,715,099 
Tin Of seis. wore ee eee 52,266 138,578,993 74,768,805 
HhcVoheche le Wrens Meena A IO Go 8.0 15,809 39,883,774 21,265,086 
Massachusetts... 10 oem 44,179 86,925,671 55,748,781 
Michigan! easiei stem ee 21,649 45,399,023 26,688,471 
Missouri tree one ete 7,443 19,975,149 10,819,432 
NewsJerseyt. ae ook 27,815 65,398,437 35,458,387 
INGW YORK 4 Sacte peel 64,066 154,570,346 92,749,146 
COV OSS scores oie ee nea 64,817 145,836,648 81,276,753 
Pennsyvivaniavserneet merece 86,821 210,746,257 109,785,517 
Rhodes island es cie weer 10,937 20,611,693 12,598,192 
Wisconsin sy... cane 24,219 54,124,000 31,590,264 
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ANALYSIS AND HEAT TREATMENT OF 
LOW-CARBON AND ALLOY STEELS* 


PRACTICE FOLLOWED BY THE FROST GEAR AND 
MACHINE CoO., JACKSON, MICH. 


By DOUGLAS T. HAMILTON} 


The heat treatment of low-carbon steel differs considerably 
from that used for hardening ordinary tool or high-carbon 
steel. To begin with, low-carbon steel must be carburized, 
so that its outer surface will harden when the steel is again 
heated and dipped in oil. With tool steel it is only necessary 
to heat the steel to the desired temperature and plunge it 
in oil or water, after which the temper is usually drawn. 

To obtain the best results when heat treating the modern 
alloy steels, the percentage of the constituent elements must 


Samples of Bar Steel and Milling Chips used in obtaining 
Chemical Analyses 


Fig. 1. 


be definitely known, and, therefore, a sample of each bar of 
steel should be analyzed before any parts are made from it. 
The greatest difficulty encountered in heat treating alloy 
steel is that if the carbon content varies but a few points, 
unsatisfactory results will be obtained unless this variation 
is taken into account. This is particularly true in heat treat- 
ing drop forgings for automobile gears, which are subjected 
to heavy duty. The very best steel obtainable is of little 
value unless properly heat treated. The annealing, harden- 
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Fig. 2. Electric Furnace and Combustion Train used in determining 
Carbon Content of Milling Chips from Sample of Bar Steel 
ing and tempering must be attended to with great care and 
thoroughness. Drop forgings are more difficult to heat treat 
properly than parts made from bar stock. 

In no branch of the metal working industry is greater 
care given to the heat treatment of steel than in automo- 
bile manufacture. This industry has practically revolution- 
ized former methods of making and heat treating alloy steel. 
In the following article a description is given of the heat 
treating methods employed by the Frost Gear & Machine 
Co., Jackson, Mich., which firm makes a large number of 
gears for the automobile trade. After having had consider- 
able difficulty in heat treating automobile parts, owing to the 


*See MACHINERY, June 1912, engineering edition: ‘Society of 
Automobile Engineers Specifications for Steel,’ and the articles there 
referred to. 
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variations in the carbon contents, and often to variations 
in the entire chemical composition, this firm installed a 
chemical laboratory in connection with its hardening de- 
partment. . Now, before any material is made up into gears 
or other parts, it is analyzed and its chemical composition 
ascertained. 

In order that a manufacturer may be able to guarantee 
that all parts turned out by him are up to a certain standard, 
it is absolutely necessary that he follow some definite plan 
of analyzing and heat treating the different grades of steel. 
It is not wise to rely solely upon the steel mills for the 
correct analysis, for the simple reason that it is difficult 
to keep defective material from getting mixed up with the 
good stock. This is not always due to negligence on the 
part of the steel mill, but sometimes happens during trans- 
portation, unloading, etc. 


Grading and Analyzing Steel 
In ordering steel, the Frost Gear & Machine Co. gives the 
steel mill a complete analysis of the steel required. When 
the steel is received the bars are painted according to a 
certain standard. For gear stock the following colors are 
used to designate the different grades of steel: 


Grade of Steel Color 

OO MDCEACEMEMICI Cet cd aes came sete Lemon yellow 
0.:15-0.20 per cent carbon, open-hearth 

MACIINGESLEE Bee cctatocceteieise wis «ike Pale green 
0.30-0.40 per cent carbon, open-hearth Medium green 
0.40-0.50 per cent carbon, open-hearth Dark green 
Chrome-nickel’ steel Pacacn. se ccc t)e'. « ‘ Deep red 
Vanadium steel ........ ; ataeae les Black 
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Report from Actual Service 


Fig- 3. Record of Analysis of a 3 1-2 per cent Nickel Halcomb Electric 

Annealed Alloy Steel—Actual Size of Record Sheet, 9 by 7 3-4 inches 

A wide stripe denoting the character of the steel is painted 
longitudinally on the bar, and a narrow diagonal stripe, of a 
different color, is used to designate the steel maker’S name. 

There are at the present time three common methods for 
determining the carbon contents of steel. The first and pos- 
sibly the most common method is the use of the electric fur- 
nace and combustion train; the second is microscopic analysis; 
and the third, color comparison. 

To obtain the carbon contents by means of the electric 
furnace and combustion train, a sample must be cut from 
each bar and chips obtained from these samples by milling 
or drilling. Milling chips are to be preferred, as these can 
be obtained quickly and can be taken from the entire cross- 
section. In milling off the chips, no oil should be used on 
the cutter, because a drop of oil in the chips would raise 
the carbon content far above its true percentage, due to the 
fact that oil is composed largely of carbon. 

These chips are placed in small bottles labeled as shown 
in Fig. 1, the labels carrying the serial invoice number and 
the number of the bar. For example, suppose twenty-two 
bars of a certain brand of steel have been ordered, and that 


the serial invoice number is 130; then the first bottle, con- 
130 

taining the chips from bar No. 1, would be labeled ——, and 
1 


the following bars and bottles would be marked consecutively 


130 
, up to and including ——. 
2 22 


chips are taken is also marked, and kept on the shelf 
with the bottles, as shown in Fig. 1. A sheet, as shown in 
Fig. 3, is made out for each bar of which an analysis is made, 
and this is filed away for future reference. 


130 
The sample from which the 


Obtaining the Carbon Contents by Means of the Electric 
Furnace and Combustion Train 


The distinctive features of the different grades of steel are 
due more to variations in the carbon contents than to varia- 


Fig. 4. Polishing Disks for Polishing the Specimen of Steel and Micro- 
scope used for Determining Structure of Steel 


tions of any of the other elements, so that the carbon analy- 
sis is really the most important point to consider. A very 
small percentage of carbon makes a considerable difference 
in the quality of the steel after hardening. 

To obtain the carbon analysis by the electric furnace and 
combustion train, the milling chips are put in a small 


alundum boat A, containing aluminum oxide, as shown in. 


Fig. 2. The latter is placed in the electric furnace B, 
where the chips are heated to about 1800 degrees F. A stream 
of oxygen from tank C is passed over the chips until the carbon 
has been burned out, the resulting gas—carbon dioxide (CO,) 
—hbeing collected in a liquid, potassium hydrate, in the 
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Fig. 5. Two of the Casehardening Furnaces 


potash bulb D. Now, after all of the carbon has been burned 
out of the milling chips, the weight of bulb D is compared 
with that of counterpoise bulb H, and its gain in weight noted; 
before burning out the carbon of the chips the difference in 
weight between bulbs # and D was ascertained. By a simple 
calculation, taking into account the weight of the milling chips, 
which have also been weighed before being put into the fur- 
nace, the percentage of carbon in the steel is obtained. 

The names of the various tubes and devices used in con- 
nection with the electric furnace and combustion train shown 
in Fig. 2, starting at the left, are as follows: F, extra oxygen 
tank; O, oxygen tank; G, concentrated potassium hydrate 
bulb; H, concentrated sulphuric acid bulb (these two bulbs 
are called gas washers and act as the purifying train for the 
oxygen); J, granulated calcium chloride tower; J, cooling wick 
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for the terminal of the quartz combustion tube; WN, quartz com- 
bustion tube; B, electric furnace; K, another cooling wick; L, 
a U-tube containing granulated zinc; and M ‘a U-tube contain- 
ing calcium chloride. U-tubes LZ and M comprise the purifying 
train for the carbon dioxide collected from the milling chips 
being heated in the electric furnace. Finally, D is the weighed 
potash bulb and Z# the counterpoise bulb. 

Analyzing Steel by Microscopic Inspection and Chemical 

Analysis 

The microscopic examination of steel is of the utmost im- 
portance, as it reveals the nature of the metal to such an 
extent that the knowledge obtained thereby can be used to 
good advantage for practical purposes. Some of the prob- 
lems which previously were beyond the scope of chemical 
analysis have been elucidated by means of the microscope. 
Of course, ‘to use a microscope to the best advantage, it is 
necessary that the characteristics of steel and.their relation 
to .the..appearance of a section when greatly enlarged, be 
understood. ae 
»To),prepare the steel for microscopic examination, a small 
piece ‘of the required size is cut from the bar and then 
ground as smooth as possible. After this, it is polished by 
means of different abrasive materials on the small polishing 
stands shown in Fig. 4. The first stand A ‘consists of a 
disk covered with canvas and charged with fine alundum. 
The disk on stand B is covered with ordinary. pocket lining, 
and is charged with lenigated alumina, while the disk on 
stand © is covered with broadcloth and charged with rouge. 
These polishing stands are driven from a shaft located beneath 


the bench, which, in'turn, is operated by a small electric motor 
D. The disks are used in the order in which they are placed, 
starting at A. Covers are placed over these disks to prevent 
dust and dirt from collecting on the abrading surface. 

After the piece to be examined under the microscope # has 
been polished to a high degree, it is etched with a five per 
cent solution of picric acid, in alcohol for annealed steels. 
This brings the structure of the steel into prominence, the less 
readily attacked constituents being left standing in slight relief, 
and the structure thus rendered visible. One of the most strik- 
ing objects which appears under the microscopic treatment, 
sometimes causing a beautiful play of colors, is pearlite, which 
has a pearly lustre, from which it derives its name. Pearlite 
is an intimate mixture of ferrite and cementite and consists of 
87 per cent of ferrite and 13 per cent of cementite. Lamellar 
pearlite, which was clearly defined in the analysis recorded in 
Fig. 8, is a formation which consists of alternate plates of 
ferrite (pure iron) and cementite (carbon of iron Fe,C). The 
ferrite is readily attacked by the etching acid, leaving the 
cementite standing out in relief. 

The other constituents in the steel, such as nickel, man- 
ganese, sulphur, etc., are generally obtained by chemical 
analysis. This method can only be carried on successfully 
by an experienced metallurgist, as the determination of the 
percentage of any one constituent usually is obtained. by vol- 
umetric titration with standard solutions of reagents. 

Carburizing 

When the material has passed analysis and is found to be 
“O. K.,’ the blueprint number of the piece for which this 
grade of steel is to be used is painted on the end of each har. 
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This gives the foreman authority to use it. Any bars found to 
be of wrong chemical composition or difficult to machine, or 
that do not show up properly under microscopic inspection— 
showing slag and defects—are picked out and returned to the 
mill. After the part is made that is to be carburized, it is 
painted with fire clay where a hardened surface is not re- 
quired, and then put in a carburizing compound, composed 


Fig. 7. Hoskins Electric Pyrometer used for Regulating the Temperature 
of Casehardening, Heat-treating and Tempering Furnaces 


of charred leather, crushed charcoal and ammonium carbonate. 

The work is packed in pots in this mixture, the lids put 
on and sealed with fire clay, and then the pots are put in 
the carburizing furnaces, two of which are shown in Fig. 5. 
The temperature in these furnaces is raised to the desired point 
and maintained for a sufficient length of time to let the carbon 
penetrate into the steel about 0.02-0.04 inch. This gen- 
erally requires from three to five hours after the correct tem- 
perature has been reached. Of course, the length of time 
depends entirely upon the depth of casehardening desired 
and the size of the piece to be treated. The temperature in 
the pot is slightly greater than that near the walls of the 
furnace, and is consequently greater than that registered on 
the pyrometer. 

The carburizing furnaces are heated by high-pressure fuel 
oil burners having a pressure of 18 pounds on the oil and 40 
pounds on the air for atomizing, and about 12 ounces for sup- 
plying air for combustion through a two-inch pipe. The tem- 
perature is recorded on a Hoskins electric pyrometer, Fig. 7, 
which is provided with “reading contact points” for all 
the furnaces in the room. After the parts have been left 
in the furnace for a sufficient length of time, the pots are 
taken out of the furnaces and allowed to cool down gradually, 
the covers not being removed until the pots are perfectly cold; 
then the covers are taken off and the parts unpacked and heat- 
ed to treat the core, and plunged in oil; they are then again 
heated to from about 1350 to 1425 degrees F., to harden the 
case, dipped in oil, and tempered. 


Heat-treating Automobile Drive Gears 


Automobile drive gears which contain 3% per cent nickel, 
are put in a lead bath after carburizing (see Fig. 6), and are 
heated from 1550 to 1600 degrees F. After the gear is brought 
to this temperature it is taken out and quenched in the bath 
of running oil shown at A, Fig. 6. Charcoal is put on top 
of the lead to prevent it from oxidizing. This also helps to 
keep the temperature even and prevents the lead from stick- 
ing to the gear. After quenching, the gear is again heated to 
a temperature of from 1325 to 1350 degrees F., so as to 
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harden the case. After the gear is brought to the proper 
temperature, it is quenched in the running oil bath. 


Tempering 

Most automobile gears and other parts require to be tem- 
pered after being heat treated. The tempering is accom- 
plished in an oil bath shown in Fig. 8. The work is placed 
in the basket shown and the latter lowered into the oil, 
which is a grade of fish oil, called “No. 14 tempering oil.” 
This is heated to from 3825 to 400 degrees F. for nickel steel, 
and from 550 to 600 degrees F. for oil-hardening chrome- 
nickel steel. After the’ work has been brought to the same 
temperature as the bath, it is allowed to remain for a certain 
specified time, and is then removed and allowed to cool off 
gradually. It is then washed in a lye solution and sand 
blasted. 

All of the oil tempering, casehardening and heat treating 
furnaces are supplied with the same type of oil pressure 
burners. The cold ends of the thermo couples are surrounded 
by water jackets in which cool water is circulated as in- 
dicated at B in Fig. 6. This water jacket keeps the couples 
at an exact temperature and thus makes possible correct read- 
ing on the pyrometer. The pyrometer is tested from time to 
time and is automatically regulated according to the tempera- 
ture of the room. 


Examining the Fracture of a Broken Gear 

After a sample is carried through in the manner previously 
described, it is broken with a sledge hammer to determine if 
the core has been heat treated properly, or whether crystal- 
lization has taken place. This process of breaking and exam- 
ining is carried on until a piece is obtained which shows 
The operations are 
slightly varied until a satisfactory final result is obtained. 

Fig. 9 shows a drive pinion for an automobile, which has 
been broken to show the fracture. This pinion was made 
from a drop forging 4s is clearly indicated in the illustra- 
tion, where the grain of the steel is seen to follow closely 


Fig. 8. Oil Bath for Drawing the Temper after Hardening 


the shape of the gear. The depth of the case also stands 
out very prominently. At B are shown cracks which illus- 
trate that the case, which is extremely hard, cracked when 
breaking the gear, but the core still remained intact. A 
tooth broken off by the sledge is shown at 0. 

The scleroscope is used to determine the hardness of a 
gear after being heat treated, but it is not relied upon alto- 
gether. Sometimes a gear can be “touched” with a file after 
a high reading has been obtained by the scleroscope. The 


958 


main point in heat treating steel is to get a close-grained 
and “velvety” structure. If the structure is coarse, the part 
will not be strong and will be easily broken. After a piece 
has been carried through the process previously outlined, 
broken and found to be all that is desired, all parts made 
from the bars containing the same percentages of the various 
ingredients are given the same treatment. The data thus 
collected, are tabulated, and filed away for future reference, 
as shown on the chart in Fig. 3. 


Heat-treating a Main Drive or Ring Gear for an Automobile 


The main drive or ring gear used on an automobile is 
considered by most automobile manufacturers as one of the 


Fig. 9. An Automobile Drive Pinion broken to show Structure of 
Steel after Heat-treating 


most difficult parts to make, and more money is being spent 
on perfecting this one gear than on any other part. It is 
very difficult to turn out a gear which has not been slightly 
distorted during the heat treating operations; such gears will 
produce considerable noise when running at a high speed. 
This is a very objectionable feature, and» every possible means 
is devised and employed to obviate it. 

The gear shown in Fig. 10 is made from 3% per cent 
nickel steel, containing 0.18 per cent carbon. The blank is 


cut from flat stock of oblong section, split in the center and 
then expanded to form a ring. This ring is then heated and 
It is evident 


finished to the desired shape by drop forging. 
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Fig. 10. Automobile Main Drive or Ring Gear to be heat-treated 


that the grain of the steel will practically form a complete 
circle when worked in this way, and this tends to prevent 
the finished piece from distorting much during the heat treat- 
ment. After being drop-forged, the gear is annealed and 
allowed to cool off gradually; then it is sent to the machining 
department where it is machined to the correct shape, the 
teeth cut and all the operations, except grinding, performed. 
It is then painted on the back with fire clay, put in the 
carburizing furnaces, and passed through the operations pre- 
viously outlined. 

The heat treatment for this particular gear was as follows: 
Heated in carburizing compound for four hours at a tempera- 
ture of 1650 degrees F. and allowed to cool off in the pots; 
then heated in lead pot to a temperature of 1580 degrees F. 
and quenched in oil; heated in lead to 1325 degrees F. and 
quenched in oil; after this, allowed to remain in the oil 
tempering furnace for one hour at a temperature of 375 de- 


grees F., taken out, allowed to cool off gradually, washed and 
sand blasted. 
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It has been found from actual experience that the best 
way to determine the proper heat treatment for any par- 
ticular grade of steel or parts made from it is to put a 
sample through the regular heat treating process, break it 
and examine the structure. By following this method and 
using the tabulated data obtained when making the analysis 
as a guide, very satisfactory results are secured without re- 
course to any “rule of thumb” methods. 

In closing, the writer wishes to express his appreciation 
of the assistance given him in the preparation of this article 
by Mr. E. J. Frost, president of the Frost Gear & Machine Co. 

* * * 


CUTTING AN OIL GROOVE IN A 
BORING MILL 


A simple but rapid method of producing a zig-zag oil groove 
in a circular piece of work is shown in the accompanying illus- 
tration. The work is a 10-foot table for a Cincinnati boring 
mill, and the machine in which this unusual feat is being 
accomplished is a Cincinnati 10-16-foot boring mill. The 
oil groove is 1/4 inch wide and about 3/32 inch deep, and is 
completed in one minute—the time required for the table to 
make one revolution. The zig-zag path of the groove is the 
result of the combined movements of the work and tool-head. 

In action, the operator after setting the tool and feeding it 
down to the proper depth, grasps the shifting lever for operat- 
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inch deep, and over 32 feet long in One Minute on a Cincinnati 10-16- 
foot Boring Mill 


ing the rapid power traverse of the tool-head (as shown in the 
illustration), and then starts up the machine. He watches the 
cutting tool closely, and as it approaches the edge of the cir- 
cular bearing, shifts the lever to traverse the tool-head in the 
opposite direction. This procedure is followed until the table 
has made one complete revolution, when the oil groove is 
completed. Formerly this oil groove was laid out, and then 
chipped with a chisel and hammer, the time required being 
about six hours. 

The cutting of this oil groove in the manner described, illus- 
trates the ease of control of the boring mills manufactured by 
the Cincinnati Planer Co., Cincinnati, Ohio. DAE 


* * * 
THE BEGINNINGS OF MONEL METAL 


About seven years ago one of the large smelting companies 
began investigating the chemical and physical properties of 
an alloy that had been reduced directly from a nickel-copper 
matte without the previous separation of the two metals. 
This alloy was found to possess not only the valuable proper- 
ties of nickel, but also other desirable properties in addition, | 
that would insure a wide usefulness, and owing to the simple 
method of production, was obtainable at about one-third the 
cost of nickel. In 1905-6 the International Nickel Co. con- 
sidering, no doubt, that for many purposes there was no need 
to separate the amicable metals nickel and copper, took up 
the problem of reducing them together and obtaining an alloy 
of the two metals in the proportions in which they occur in 
the ore. The alloy thus obtained was named Monel metal, 
after Mr. Ambrose Monel, the president of the International 
Nickel Co. 
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BOSTON GEAR WORKS NEW FACTORY 


LAY-OUT AND MACHINE EQUIPMENT 


Of the few large plants in the United States devoted ex- 
clusively to the manufacture of gears the Boston Gear Works 
probably is the largest manufacturing such a great variety 
of gears. This firm started business in Boston in May, 1891, 
with twelve men, under the management of Mr. Frank Bur- 
gess. The business gradually grew so that during the spring 
of 1906 an enlarge- 
ment became neces- 
sary, ana a modern 
one-story factory of 
saw-tooth construc- 
tion, with the excep- 
tion of the office de- 
partment, was built 
at Norfolk Downs, 
about six miles from 
Boston. This plant 
was completely de- 
stroyed by fire No- 
vember 27, 1909.* In 
less than one week 
after this fire, gears 
were cut in a nearby 
building on macthin- 
ery taken from the 
ruins. 

By February 10, 
1910, a new and bet- 
ter factory was com- 
pleted on the site of 
the old _ structure, 
and running on full 
time. This record was 
due to the great en- 
ergy of Mr. Burgess, 
and the cooperation 
of his 125 employes. 
The new factory, like the old, is of saw-tooth roof construction, 
which had proved very satisfactory. The office is placed on 
the first floor in order to give more uniform light and direct 
communication with the factory. There is 29,000 square feet 
of floor space in the main building, and a total floor space, in- 
cluding other buildings, of 37,000 square feet. 

The main building is divided into two parts by a fire wall, 
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Fig. 2. General View of Boston Gear Works 


the factory section being 90 feet by 131 feet, and the office 
section 90 feet by 71 feet. In the office section are located the 
pattern shop, two gear stockrooms, toolroom, shipping room, 
and three offices, on the ground floor. The three offices, being 
those of the genera] manager, bookkeepers and jobbers, are so 
arranged that quick communication can be had with each 
other, as well as with the main factory section. 

In the basement under the office section are storage, mill- 


* See “New Plant of the Boston Gear Works,’ November, 1906, for 
description of the plant destroyed by fire. 
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wright and experimental rooms, a steam heating plant, and 
one 50 H. P. De LaVergne oil engine, and in the basement 
under part of the main factory building are located a 50 H. P. 
De LaVergne oil engine generator, pumps, etc., several cutting- 
off machines, and steel racks. In 1910 a power plant was 
erected in a new building 31 feet by 32 feet, adjacent to the 
fire wall of the main factory building, and an 85 H. P. Hornsby- 
Akroyd-De LaVergne oil engine installed. 

The main factory is divided into about fourteen separate 
departments, each 
under a. working 
foreman, scientifical- 
ly arranged so that 
the work may pro- 
gress in the most sys- 
tematic manner. The 
entire equipment con- 
sists of about 225 
machines, seventy- 
five of which are au- 
tomatics, most of 
them being of the 
latest design. The 
equipment by depart- 
ments is as follows: 

The model, or small 
gear department, con- 
sists of over forty 
turning and _= gear 
cutting machines, ten 
of which are auto- 
matics. Most of these 
machines were de- 
signed and built by 
the Boston Gear 
Works. The Cleve- 
land automatic sec- 
tion consists of seven 
Cleveland automatic 
turning machines, 
handling bar stock up to. six inches diameter. This depart- 
ment also includes four Acme and two Hartford automatic 
screw machines. The Potter & Johnston section contains three 
Potter & Johnston automatic chucking machines, one plain 
chucking machine, one Jones & Lamson, one Prentice, one 
Bullard and two Fay lathes. The Gleason gear planing section 
consists of six bevel gear generators and three single tool 
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Fig. 3. The Pattern Shop 


planers, taking in work up to forty-eight inches diameter. 
The Whiton section comprises nine automatic milling ma- 
chines for cutting sprockets, spur and bevel gears of small 
diameters. The spiral section contains ten machines for cut- 
ting spiral and worm gears up to thirty-six inches diameter. 
The hobbing department includes seven machines for cutting 
spur, helical and worm gears, up to ten feet in diameter. The 
Fellows and Gould & Eberhardt department consists of six 
Fellows gear shapers, including one rack cutter; seven Gould 
& Eberhardt automatic spur and sprocket gear cutters, and 
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Fig. 10. American Gas Furnaces equipped for burning Oil Fig. 11. Universal Gear Testing Machine 
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one Brainard machine. Gears up to seventy-four inches 
diameter can be cut in this section. The lathe, drill and mis- 
cellaneous department contains twenty-two machines. The 
tool section consists of twelve machines, among which are 
milling and special hobbing machines. The grinding depart- 
ment comprises nine universal, plain and internal grinding 
machines. 

In 1911 a new casehardening plant, 26 by 45 feet, of fire-proof 
construction was built, consisting of a steel frame covered 
with asbestos protected metal. This plant is equipped 
with two modern brick coal carbonizing furnaces, two of the 
American Gas Co.’s furnaces equipped for burning fuel oil, 
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Fig. 12. Bevel Gear Testing Machine 


and lead reheating and oil tempering furnaces, also using fuel 
oil. The temperatures are recorded by a Bristol pyrometer, and 
the very latest and best methods are used for treating all 
kinds of steel. 

The inspection department is equipped with the latest and 
best machines for testing gears under actual running condi- 
tions; there are also all kinds of measuring tools, such as plugs, 
micrometers and tooth vernier calipers, drop hammer machine 
and scleroscope for testing heat-treated gears. Back of all this 
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Fig. 15. 
equipment is thirty-two years experience in the manufacture 
of all kinds of gears. 

The works are prepared to handle large or small quantities 
of special gears from one-eighth inch to ten feet diameter. They 
make a specialty of all kinds of steel gears, including auto- 
matic differential and transmission gears, as well as fan, 
cam, timer, and pump gears for engines. Recently a number 
of worm and helical gear cutting Machines were developed to 
manufacture special worm gear combinations both small and 
large to transmit light and heavy power. They will also soon 
be prepared to manufacture in large quantities worm gears 
for automobile rear axle drives, both of the straight and 
Hindley types. . 
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IRON AND STEEL INDUSTRIES IN U.S. 


The director of the Bureau of the Census, Department of Com- 
merce and Labor, has issued an advance bulletin giving a sum- 
mary of the thirteenth census statistics with relation to the 
number of establishments, persons engaged and capital invested 
in the steel works and rolling mill industry in the United 
States. This industry, considering the value of the products, 
ranked fourth among the industries of the country in 1909. 

In that year there were 446 establishments with a total num- 
ber of 260,762 persons engaged, of which 47 were proprietors 
and firm members, 4239 salaried officers, superintendents and 


Fig. 14. Drop Hammer Testing Machine 


managers, 14,613 male, and 1767 female, clerks. The average 
number of wage-earners was 240,076; the number in the maxi- 
mum month, December, was 283,629, and in’ the minimum 
month, March, 215,076. The primary horsepower was 2,100,978. 
The capital invested was $1,004,735,111. The total expenses 
were $889,501,220. ‘The value of products was $985,722,534. The 
value added by manufacture, which is the difference between 
cost of materials and value of products, was $328,221,678. 
With regard to the number of wage-earners employed, the 


Fig. 16. Spur and Spiral Gear Testing Apparatus 


leading states in the order of their importance were as follows: 
Pennsylvania, Ohio, Illinois, Indiana, New York, West Virginia, 
New Jersey, and Massachusetts. The accompanying table gives 
the average number of wage-earners, the value of the products, 
and the value added by manufacture in these states. 


Average No. of Value of Value added by 

States Wage Earners Products Manufacture 
VAN h DG) ey ee eee ae 17,584 $86,608,137 $30,363,674 
DUCE STAM West cy en athe, eg se 12,255 38,651,848 12,553,089 
Massachusetts ...... aia AS 13,567,628 3,035,355 
New Jersey ........ 4,671 12,013,719 5,378,679 
INCRE O LKB: eile a cote. oe 10,091 39,532,414 138,643,244 
(AO tap scdl oss Ry eekedte.'s 6 38,586 197,780,043 58,536,888 
Pennsylvania ....... 126,911 500,343,995 171,330,574 
West Virginia ...... 5,060 22,435,411 6,539,111 
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GRINDING GAGES WITH SPHERICAL ENDS 


A number of spherical end gages, from 2% to 6 inches 
long, were to be made, and the device shown in the accompany- 
ing engraving was designed for grinding them so that they 
would be of the correct length when measured anywhere 
over the ends. This device can be used on any grinding ma- 
chine having ordinary centers. The illustration practically 
explains itself. One end of bar A is turned down to suit the 
ordinary driving dog. The other end is turned down for 
a spring and provided with a stop-collar. The central por- 
tion is bored and ground to fit the swiveling plug B, and 
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Device for Grinding Gages with Spherical Ends 


has a slot cut through it at right angles to the plug. This 
slot should be of the same width as the diameter of the 
gage to be ground. The swiveling plug is drilled and reamed 
to fit the gage and provided with a clamping screw D. 

A piece of round steel of the same diameter as the gage 
to be ground and with a length equal to the diameter of the 
bar A, is inserted through the slot and clamped in the 
swiveling plug. The outside of the bar and the ends of the 
plug are now ground up together to suit the bore of sleeve 
C. This sleeve keeps the plug in position when the gage is 
removed, and, being provided with a cam surfaceon its end, 
gives the required motion to the gage being ground. The 
right-hand end of this sleeve is knurled so that the operator 
can grip it and hold it stationary while the remainder of 
the device rotates. 

The gages to be made are rough-turned, cut off to the 
required length with proper allowances, and the diameter 
ground to suit the slot and the bore of the swivel. Then 
the centers are removed and the gage inserted in the fixture 
and clamped central by screw D, and finish-ground on the 
ends. Only a slight grip on the sleeve is required to hold 
it stationary, so that the gage to be ground will swivel to 
and fro against the cam surface on the end of the sleeve. 

Goa: 


SEASONING CAST IRON 


In the June number of MAcuineEry, R. L. 8. asks for some 
method for quickly seasoning castings. The writer would 
advise him that the quickest way of removing the internal 
strains is to anneal the castings, provided facilities for this 
process are at hand. Mr. George M. Bond of Hartford, Conn., 
whose work in connection with accurate measuring machines 
is well known, first has the beds of the machines rough-planed 
and then anneals them in the Jones process furnace. In this 
furnace, which is the invention of Mr. H. K. Jones of Hart- 
ford, Conn., the work to be annealed is kept in a closed 
receptacle. This prevents oxidation and the work will come 
out as bright as it goes in. 

The measuring machine beds mentioned are of box section 
about three feet long; 1/16 inch is allowed for the finishing 
cut after annealing. The planing is practically all on one 
side and none of the castings have warped in the annealing 
process to such an extent that they would not finish up 
properly in the subsequent replaning; i. e., they have sprung 
much less than 1/16 inch. 

The special skill in connection with annealing lies in 
choosing proper points for supporting the casting and heating 
it to a low red heat only. It has not been found necessary 


to run the heat higher in order to eliminate all the internal 
strains. At the higher heat the casting would undoubtedly 
sag out of shape by its own weight. 


New Britain, Conn. R. S. Brown 


BALL-BEARING LATHE SPINDLE 


Frequent references have been made of late in MACHINERY 
to the use of ball-bearings for the spindles of heavy machine 
tools. The accompanying drawing shows an example from 
actual practice of a spindle of a lathe of 16-inch center (32-inch 
swing) which has been in constant use for about two years. 
During the preliminary tests it was found that about 25 horse- 
power was needed for some of the cuts taken, although prob- 
ably a 10-horsepower motor would have been ample for the 
ordinary duties of the machine. 

The spindle rung at a speed varying from 22 to 505 revolu- 
tions per minute and has so far given no trouble whatever and 
has never required adjustment. The outside diameter of the 
front end of the spindle is 4% inches, and in addition to chuck- 
ing work it can take bars up to 2%4-inch diameter through the 
spindle. No vibration is felt under the heaviest cuts or dur- 
ing forming operations. 

It will be seen that the thrust is taken at the front end by 
a double thrust bearing, the middle unit of which, together 
with the journal bearing, is clamped solidly to the front shoul- 
der of the spindle by a notched nut, the bearings being retained 
at correct distances by sleeves or bushings. The retaining 
plates are clamped to the headstock by four fillister-head screws, 
as indicated. The one at the left-hand end of the bearing is 
adjusted once for all, it being considered advisable to make it 
impossible for the workmen to tamper with the adjustment. 
The argument for absence of facilities for adjustment is as 
follows: If adjustment should prove to be necessary after 
running, it would indicate that wear had taken place and if 
this happened it would only serve as a proof that the scheme 
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Mounting of Ball Bearings for Lathe Spindles 


was a failure—at any rate, as regards the thrust bearings; 
and if the thrust bearings were subject to wear, the journal 
bearings would, in all probability, be subject to wear also. In 
fact, it may be said generally of ball bearings that wear proves 
that either they are unsuitable or the bearing is too small. In 
the particular arrangement shown it was thought that since 
the thrust bearings were very closely adjusted this had some 
influence in restraining vibration. S. PINDLE 


LOCALLY CASEHARDENING GEAR AND 
CUTTER TEETH 


In the May number of Macuinery I noticed an item on case- 
hardening gears without distortion, stating that the Cadillac 
Motor Car Co., of Detroit, Mich., has solved the problem by 
copper plating the teeth after the roughing cut, and then tak- 
ing a finishing cut which removes the copper plating from the 
faces of the teeth; then when the teeth are casehardened only 
the faces of the teeth harden, the remainder staying soft. 
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This process may be new to the Cadillac Motor Car Co., but 
not to me and many other skilled mechanics. As long ago as 
ten years I made long reamers that way and later I made 
proaches 4 feet long for broaching keyways in automobile 
gears, hardening them by this process. The only parts of the 
broach that were hardened were the teeth, and it worked very 
successfully in the shop of which I was then foreman. 
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SPRING EJECTOR FOR PIERCING DIE 


The accompanying illustration shows a device which in cer- 
tain instances is useful in connection with piercing dies. With 
this device in use, flat blanks being pierced will be thrown out 
in front of the machine. The construction is simply as fol- 
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; A Spring Ejector Arrangement for a Piercing Die 

lows: The piece D when punched sticks to the punch B on 
the upward stroke, until it strikes stripper A, when it is 
stripped off. On its upward way, however, it compresses 
spring C, and is, therefore, suddenly pushed outward by the 
spring as soon as it is released from the punch. This device, 
while not new, may be of interest to many who have not seen 
it employed. W. ALTON 


SUPERSTITION VS. COMMON SENSE 


It is true that we no longer burn witches at the stake as 
did our Puritan forebears in Salem but superstitious beliefs 
‘are still too common to let us be very proud of our superiority. 
Common sense is a trait so uncommon that people endowed 
with it are regarded as uncommonly smart if not actual 
geniuses. In the past, MacuiNery has expressed a few ideas 
on the prevalence of superstition among engineers and others 
in charge of machinery. An engine or pump may have run 
satisfactorily for several years and then without apparent 
reason it goes wrong. After perfunctory tinkering and a half- 
hearted attempt to find the cause and correct it, the job is 
given up in despair by those immediately responsible for its 
operation. If it be a small, comparatively cheap apparatus it 
may be unceremoniously dragged out and replaced with a new 
one on the assumption that the old one is beyond hope, and a 
lurking belief is betrayed that no amount of repairs could 
fiave made the thing go. The men in charge may be able to 
learnedly discuss steam engine diagrams, heat units in steam, 
condenser capacity, etc., and would be righteously indignant 
if called superstitious. 

To illustrate the attitude of workmen toward apparatus I 
will mention a case of an ordinary kitchen range in a rented 
house which gave trouble to the good housewife who essayed 
to use it. It would not bake or boil. The fire burned red and 
lifeless. Plumbers, experts and non-experts examined and 
agreed on a common verdict, “That range is no good; it must 
be replaced.” Replaced it was, but the owner who is not a 
believer in witchcraft and who holds that the laws of nature 
operate without regard to location, set the stove up in his own 
house and quickly discovered the cause of the trouble—a wide 
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gap between the water back and the casing that let the air 
pass which should have gone through the fire and supported 
combustion. A few handfuls of furnace cement stopped the 
air leak and converted a worthless range into a thing of joy 
and a household delight. 

No, superstitious beliefs in the mechanical world are not 
dead. They will live as long as ignorance exists and men are 
not taught to seek diligently and intelligently for causes and 
effects. Uke Jeb; Jeg, 


PREVENTION OF RUST ON TOOLS 


No doubt a great many of the readers of MacHtnrry have 
noticed the rust formation that takes place on tools within a 
few hours after they have been hardened in brine or in any of 
the numerous hardening solutions containing different salts 
used for this purpose. To counteract this rusting of tools, they 
should be boiled in a strong solution of soda water for fifteen 
or twenty minutes after having been hardened. Sal-soda (com- 
mon washing soda) is the kind to use for the solution. <A 
kettle holding about six or eight gallons of water may be used. 
About five pounds of soda are put in at the start, and after 
that about one to one and one-half pound is added every day. 
In this way the strength of the solution is kept about right. 
The addition of soda is necessary on account of the overflow 
which is required because of the method used for heating, the 
solution being brought to the boiling point by introducing 
steam. The work should always be boiled before being put into 
the tempering furnace and the latter should be at a tempera- 
ture of about 212 degrees F. when the tools are changed from 
the soda kettle to the furnace. A basket arrangement with 
windlass may be used for raising and lowering the work to 
prevent scalding the hands. The directions given, if followed, 
will prove of advantage in hardening and tempering tools, in 
that the formation of rust will be prevented. 


Decatur, [1]. GEORGE COLES 


A MILLING ATTACHMENT FOR THE 
PLANER 


The accompanying halftone illustrates a milling attach- 
ment designed for, and mounted on, a Putnam planer. This 
attachment is used for milling a great variety of work. It 
consists mainly of a horizontal head, a vertical head, a tail- 
stock, and driving mechanism. The cutter heads are driven 
from the regular planer countershaft by means of a cone 
pulley mounted on the countershaft and belted to a cone 
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pulley on the main driving shaft of the attachment. A plane- 
tary gearing mechanism is provided to reduce the table 
travel to a rate suitable for milling. This mechanism is 
also driven from the regular countershaft on which is placed 
a small two-step cone pulley bélted to a large two-step cone 
pulley on the planer, which carries the planetary pinion. 
The motion is then transmitted to the planer table by a 
Morse silent chain and sprockets, in addition to the regular 
gearing. The planetary gearing is of such a ratio that the 
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driven gear makes one revolution for every fifty revolutions 
of the cone pulley. 

The attachment 1s very convenient and durable and has 
been in operation for eight years without any repairs. It 
is used on a planer with a 16-foot table. It is easily attached 
and detached. The planer is run back with the regular 
planer reverse belt, and, in general, is operated with the 
regular equipment for table travel, such as stops, ete. 

Seneca Falls, N. Y. W. H. RuNGcE 


LAYING OUT THE CIRCUMFERENCE OF A 
CIRCLE ALONG A STRAIGHT LINE 


The accompanying illustration indicates a simple method 
for laying out the circumference of a circle along a straight 
line. This is frequently required in laying out cylindrical 
grooved cams, and in finding, graphically, the angles of thread 
helixes or spirals. The method is, briefly, as-follows: Divide 
the circle by two diameters into four equal parts; then draw 
a line CD, bisect this line, and measure the distance B. This 
distance, added to three 
times the diameter, is 
a close approximation 
of the total circumfer- 
ence. 

The accuracy of the 
method may be easily 
investigated. The dis- 
tance B is the versed 
sine of 45 degrees, 
which equals 0.29289. 
This multiplied by the 
radius of the circle, 
plus three times the 
diameter, gives the ap- 
proximate circumfer- 
ence obtained by this method. Assume, for example, that the 
circle is 4 inches in diameter; the actual circumference then 
equals 4 X 3.1416 =12.5664. By the approximate method we 
obtain 3X 4+ 2 X 0.29289 12.5858. The difference between 
these two dimensions is negligible in ordinary drafting-room 
lay-out work. I believe this will be found helpful to readers 
who are looking for a simple graphical method which saves 
calculation or reference to tables. 

Christchurch, New Zealand. 
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Laying Out Circumference of Circle 


Percy W. FRAMPTON 


THREADING A DIFFERENTIAL GEAR CASE 
IN THE LATHE 


The writer was recently confronted with the task of cut- 
ting an internal thread in a differential gear case for an 
automobile. The axle casings were riveted into the case 
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Threading a Differential Gear Case in the Lathe 


as shown in the accompanying engraving, which prevented 
swinging the case in the lathe; hence, it was necessary to 
clamp the work to the carriage and use a rotating tool fast- 
ened to one of the chuck jaws. The clamping of the case 
was done as shown, the work being performed in a 28-inch 


MACHINERY 


August, 1912 


lathe. Steadyrests, which supported the work, were taken 
from two smaller lathes in the shop. These rests were bolted 
to the 28-inch lathe carriage. The jaws of the steadyrests 
clamped the work very securely, and furnished a simple 
method for setting the work central. 


Denver, Colo. STANLEY EDWARDS 


ed 


FIXTURE FOR MILLING DOVETAIL SLOTS 


Previous to the design of the fixture, the principle of which 
is shown in the accompanying engraving, the dovetail slot in 
the steel block A was cut with a 60-degree angular cutter, 7/32 
inch in diameter, having a neck about 5/32 inch in diameter, 
and a No. 4 Brown & Sharpe taper shank; or in other 
words, a cutter was used of the same size and shape 
as the slot. A roughing cut was first taken with an ordinary 
slitting saw. The finishing mill in that case, of eourse, had 
to be exactly to size, and to run true. High-speed steel was 
used for the mill, and a fine feed was required; the operator 
also had to exercise considerable care in starting the cut, as 
otherwise the cutter was likely to break. 

By milling these pieces as indicated in the illustration, the 
cutter B can be made large in diameter; it is easily ground 
to the required’ angle and can be re-ground without materially 
affecting its efficiency; a coarse feed can also be taken. An- 


other favorable feature of the fixture is that the slot is finished 
at one handling, although, of course, two cuts are taken. As 
will be seen, the cutter is mounted on a threaded arbor C. 
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A Fixture for Milling Dovetail Slots at a Rapid Rate 


The work is held in block D, which is the end of the spindle 
of the fixture. The square indexing plate H is keyed to this 
spindle. In this plate there are two bushed indexing holes F, 
180 degrees apart. Chips are prevented from getting into 
these holes by plugs at the top of the plate. The base casting 
G is provided with the usual tongue to locate it in alignment 
with the milling machine table. The upper surface of this 
casting is machined at an angle of 30 degrees as indicated. 
As the axis of the spindle is inclined at right angles to the 
30-degree surface of the base, one edge of the dovetail slot 
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‘is brought at right angles to the center line of the cutter 


arbor. A 60-degree cutter is used, and as its width is a little 
more than one-half the distance across the bottom of the dove- 
tail, the two cuts, the second of which is taken after indexing 
the work around, finish the piece. The index pin H is held in 
bushing F by a flat spring J. Lever J is used for pulling the. 
pin H out before indexing. 

The work A is clamped against the upper side of the slot 
in D by means of the plunger K, which is actuated through 
screw J, the handle of which acts as a wrench. The clamp- 
ing is done by means of the wedge action due to the taper of 
screw L on that part of it which is inside of K. The spindle 
and plate EH are clamped in position before taking a cut 
by means of cam lever N acting through cam-shaft 0, 
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which has on its upper end a head for pulling the spindle 

down. Some of the details are rather obscure in this view, 

but it.is all that is necessary to explain the principle involved. 
East Orange, N. J., J. W. Weep and 
Tottenville, N. Y. S. J. PUTNAM 


EXPANDING ARBOR FOR HEAVY TURRET 
LATHE WORK 


The accompanying engraving shows an expanding arbor of 
heavy design which has proved satisfactory for rapid and 
accurate work on a heavy turret lathe. As will be seen, the 
arbor is intended to fit the chuck on the machine, and is pro- 
vided with an expander having a bolt which extends through 
the entire spindle, this arrangement allowing for quick ex- 
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Expanding Arbor for Heavy Turret Lathe Work 


pansion by means of a handwheel and washer on the end of 
the bolt. By means of this arbor the work is secured and 
held central for facing, turning or counterboring, independ- 
ently of the chuck jaws, and the jaws are needed only to act 
as drivers. Whether the chuck is of the independent or uni- 
versal type, it is possible to hold the casting true to the ‘bore 
by means of this arbor, and a great deal of time is saved that 
is ordinarily spent in truing up work held by the chuck jaws 
only. At the same time, variations in the bore are taken care 
of by the expansion feature. M. W. W. 


METHOD OF WINDING SPRINGS IN A VISE 


_ The accompanying illustrations show a method of winding 
springs in a vise. The writer has used this method for a num- 
ber of years, but has never seen it described in MACHINERY. 
In the device, A is a rod so selected that it will give the cor- 
rect inside diameter to the spring. The diameter of this rod 


Winding Springs in a Vise 


must be determined experimentally, as there must be some 
compensation for the enlarging of the spring when released. 
This rod is bent at one end to form a erank. A hole C is 
drilled near the crank end. This hole should be large enough 
to allow the end of the spring wire to enter. At B are shown 
hard-wood blocks, V being the vise jaws. 

The rod A is clamped between the wooden blocks with the 
crank as close to the blocks as possible, and with the hole C 
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in a vertical position. The end of the spring wire is inserted 
into the hole. At the start the wire D must be guided so as 
to give the correct pitch. If held in a vertical position, the 
spring will be close-coiled. If inclined to the left, the coils will 
be open; the more the inclination, the wider the spacing. The 
first turn determines the pitch. After the first turn, a groove 
is formed in the wooden blocks and the wire will follow this 
groove. When the rod has passed through the blocks, or the 
wire has come to an end, release the blocks and cut the wire 
at hole C, thus allowing the spring to slide off the rod. 
When springs are wound in this manner it seems that they 
do not enlarge as much in diameter when released as they do 
when wound in the lathe. The reason for using hard-wood 
blocks is that the wire “beds” into soft wood too easily. 
Ft. Atkinson, Wis. EH. L. WHITE 


: HANDY TOOL-HOLDERS 


The three tool-holders shown in the accompanying engray- 
ings have proved a valuable part of a toolmaker’s equipment. 
In Fig. 1 is shown a splining-tool holder used for work where 
an ordinary holder cannot be used to advantage. The tools 
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Fig. 1. Splining Tool Holder 


are made of 5/16-inch drill rod, forged to the desired shape, 
and are firmly held in place by the clamping arrangement 
shown in the engraving. In Fig. 2 is shown a tool-holder for 
forming tools, when the cutters are made in quantities. This 
tool-holder is of considerable value; the forming tools may be 
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Fig. 2. Forming Tool Holder 


made at low cost, and in case of breakage can be easily re- 
placed. 

In Fig. 3 is shown a tool intended primarily for threading 
operations, but it can also be used for light forming work. 
All parts of this tool are made of steel and casehardened. 
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Fig. 3. Spring Threading and Forming Tool Holder: 


This tool is adjustable to three positions, right-hand, left-hand, 
and central. The head B is made a snug fit in body #, and is 
held in place by rod G, which is forced against it by set-screw 
Cc. Three flats are ground on head B so that it may be held 
rigidly in any of the three positions. Three holes F are drilled 
in the body H, one central, and the others at an angle of 30 
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degrees, on each side of the center, for the adjusting screw D. 
When the tool is used for threading, screw D does not reach 
fully down to part B, but a clearance of 1/32 inch is left. 
In this way the required elasticity of the threading-tool is 
provided for. When a rigid tool is wanted, it is only neces- 
sary to screw D tightly into place. 


New Britain, Conn. J. M. HENRY 


A DRILL JIG FOR A NUMBER OF LEVERS 


Fig. 1 shows four levers, M, N, O and P. The length /, the 
width of the hub h, the hole a, and the position of the lever 
arm in relation to the hub, are different in all cases, while the 
hole bD is the same for all. The levers are machined in sets of 


four (one of each kind), which go through all operations to- 
gether until they are ready for the machine for which they 
are designated. 

The hole a is simply bored in the center of its hub, while b 
must be drilled by means of a jig, since the distance J from 
center to center must be absolutely correct. 


It would mean 


Fig. 1. The Four Levers to be drilled 


a considerable loss of time, however, to change the jig for 
every lever, and the necessity arose, therefore, to design a jig 
which would allow the drilling of all the levers without taking 
the jig from the drill press table. 

Figs. 2 and 3 show a jig constructed for that purpose. Fig. 
2 shows a top view, a longitudinal section and a cross section, 
while Fig. 3 shows a general view of the jig with lever M in 
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sitions. The V-shaped part of B, directly underneath the 
guide hole (see section along a-a) aids the chips in falling off. 
Screws U are provided to adjust the levers sideways. The 
correct distances for the lengths of the various levers are laid 
off, as shown. At the points thus found, studs H, Ff, G and -H 
are provided to suit the respective levers. A collar K is fitted 
to each of these studs. Every collar suits the hub of the lever 


Fig. 3. General View of Drill Jig 


which it is supposed to support, and may be fastened at any 
height by means of a screw V. The hardened center-point 
of the latter slides in a V-shaped groove provided for that pur- 
pose, thus preventing the collars from turning, and the handles 
of the screws from interfering with the body of the jig. Col- 
lars K hold the levers in the correct horizontal position. 
Wyomissing, Pa. CHRISTIAN F’, MEYER 


SUB-PRESS DIE FOR MAKING A CLEAT 


The sub-press die shown in Fig. 2 was designed for pro- 
ducing the brass cleat shown in Fig. 1, this die superseding a 
set of simple dies previously used for the purpose. With the 
dies previously made, it required three operations to produce 
a cleat, the rehandling necessary causing considerable loss 
of time. 

The base and upper portions of the sub-press die are made 
of cast iron, in the usual form, and are equipped with hard- 
ened and ground pins A to preserve the alignment of the 
upper and lower members. A cast-iron shank B, fitted in a 
T-slot cut in the upper member, serves to connect the latter 
with the ram of the press. Attached 
to the lower member or base is a 
hardened tool-steel block C mounted 
by means of screws and dowels on a 
soft-steel shoe D, and entering into a 
slot cut in the latter as shown. To 
the block C is held a “ribbon bar” Z, 
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Fig. 2. Plan and Section of Drill Jig for Levers in Fig. 1 


place. The jig consists of a cast-iron base-plate A which is 
cast with a projection B. This projection has three ribs L. 
The center rib is worked out to receive a hardened steel hinge 
C which swings about a pin R; O maybe laid over to both 
sides, which are also worked out to suit the hinge. Each side 
is provided with a small steel lever D, with handle S, which 
serves to hold the hinge in its position while the jig is in 
operation. The guide hole 7 for the drill is used in both po- 


which, in conjunction with the slot 
in the block F, serves to fold the 
edge of the cleat. The ribbon bar 
is held to block @ by two horizontal 
dowel pins G, so that in case of break- 
age a new strip may be quickly in- 
serted. 

The lower member of the die is cut 
out to receive a spring pad H, which 
acts as a stripper for removing the 
cleat from the ribbon bar #. This 
pad is actuated by three helical 
springs J, and is limited in its up- 
ward movement by the shouldered 
screws J. The two guide strips K make provision for the en- 
trance of the strip into the dies. A feed stop-bar L, mounted 
on the block CO, controls the width of the finished cleat, and 
a stripper-plate M, sliding on the piercing punches N, holds 
the stock while the holes are being pierced. On the ascent 
of the press, stripper-plate M strips the cleat from the 
piercing punches. The stripper M is pressed downward by 
coil springs O, and is retained from further movement by the 
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shouldered screws P. The block F/ which acts as a bending 
punch is mounted on a soft-steel block R which, in turn, is 
attached to the upper member of the sub-press die. 

The operation of this sub-press die is as follows: Stock of 
the correct width is fed in until the front edge of the strip 
is slightly beyond the shearing edge Q of blocks F and (C. 
The first stroke of the press shears off the front edge of the 
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wear, but from which it was possible to approximately obtain 
the alignment in setting up. After removing the compound 
rest on the cross-slide, an emery-wheel stand made for the 
purpose was securely mounted in its place, and so adjusted 
that the axis of the emery-wheel shaft was in the same 
horizontal plane as the axis of the spindle. A stand was 
also set up on the carriage and secured to it by means of 
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Figs. 1 and 2. Cleat and Sub-press Die for Producing it 


strip, thus straightening it, and at the same time forming the 
bend in the blank. When the ram of the press ascends, pad 
H forces the bent strip from the ribbon bar #, so that the 
strip can be fed forward against the stop LZ. When the ram 
again descends, the holes in the blank are pierced, the first 
blank cut off, and the part for the next blank bent to the 
required shape. The finished cleat is ejected by means of a 
wooden pencil or rod, and the stock is fed in continuously in 
the manner described. 

It will be noticed that the only scrap made is the small 
disks punched out of the strip by the piercing punches N. In 
practice, about 100,000 cleats may be punched without sharp- 
ening the die, for which, it will be noticed, due provision has 
been made. ARON LAWRENCE 

Detroit, Mich. 


GRINDING CALENDER ROLLS 


In a small job shop in which the writer was recently 
employed some paper mill calender rolls were to be ground. 


bolts in the T-slots of the saddle. This formed a support 
for a 3 H. P. motor for driving the emery-wheel. 

As calender rolls cannot be ground on their centers, but 
must be ground to their bearings, a bracket C was made, 
the face of which had grooves fitted to the ways of the 
lathe and which was clamped in the same manner as a 
steadyrest. On the top of this was a skeleton pillow-block 
A (see Fig. 2) that could be moved and secured by means 
of set-screws. The first roll to be ground was the top roll, 
which was about 12 inches in diameter and weighed about 
3700 pounds. One end was chucked as indicated in the illus- 
tration, and the other end was temporarily held by the tail- 
center, while the chuck end was trued up accurately. The 
pillow-block was then put under the bearing at the tail- 
stock end and babbitt was poured into it, after which the. 
tail-center was withdrawn. 

As the roll did not need to be ground to any specified 
dimension, but the one consideration was absolute parallel- 
ism, any instrument by which this latter could be ascer- 
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Figs. 1 and 2. Method of Grinding Calender Rolls in a Lathe 


The machine in which the work was done was an 18-inch 
lathe with double back-gears. The length of the lathe over 
all was about 14 feet, and both ends and the middle support 
were set on masonry. The length of the face of the rolls 
to be ground was 74 inches, and as the width of the paper 
was 72 inches, there was left a margin of about one inch 
at each end of the roll which had not been subjected to 


tained could be used. In this case we used a homemade 
measuring device which looked like an overgrown micrometer, 
for it had a range up to 16 inehes. The measuring screw 
had 40 threads per inch and couid be clamped in its nut. 
Both ends of the roll were trued up, that is, ground to equal 
size within a limit of less than 0.001 inch, this limit being 
obtained when the micrometer readings on the cross-feed 
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screw coincided at both ends. Then the entire length was 
ground, but, for some reason, the first roll was badly out 
of round and some time was consumed before the wheel 
would take an even cut over the entire length. On testing, 
we found the difference in diameter to be equal to six thick- 
nesses of cigarette paper (the thickness of each paper was 
less than 0.001 inch). It took more than thirty hours to grind 
this roll.. It was run at about 40 R. P. M., and the emery 
wheel was run at 1800 R. P. M. The diameter of the wheél 
was 10 inches, the face 1/2 inch, and the feed 3/16 inch. No 
water was used at any time. 

Two wheels,were used, the first a hard one but not very 
coarse, for the rough-grinding, and the second, a softer one, 
but somewhat coarser, for the finishing. The rough-grinding 
showed even “checks” about % inch wide all over the roll, 
and neither variation in the speed of the roll nor in the feed 
would eliminate them. In the writer’s opinion, the com- 
paratively slow speed of the wheel was the cause of this. 
The wheel should be run from 500 to 800 more revolutions 
per minute. After finish grinding with the softer wheel, the 
rolls were polished with fine emery dust and oil on a pine 
board. The other rolls, two of which were 6 inches, and two, 
9 inches in diameter, were finished in the same way but at 
a comparatively higher speed. During the operation the oil 
holes were carefully plugged and the ways covered: with can- 
vas strips to protect them from the emery dust. 

This was the third job of the same kind done in this 
shop. The owner said that he had been told, over and over 
again, that calender rolls could not be ground on engine 
lathes. He had, however, been able to accomplish this work 
satisfactorily. The only difficulty.he met with was that on 
the first roll he found that the machine continued to grind 
several thousandths of an inch smaller in the middle, al- 
though sparks indicated an even cut the entire length. This 
difficulty he succeeded in eliminating by blocking up with 
paper between the frame and the middle leg on the back 
side of the machine. It took him, however, nearly two weeks 
to find this error and correct it. 

It may be considered a good method to have one end of 
the roll gripped in a chuck as indicated. Personally the 
writer thinks that it would have been better if the roll had 
been placed in a bearing at the front end similar to that 
at the back. In one case, when a very heavy roll was ground, 
a dog engaged in the faceplate and gripping the neck of the 
roll—the latter being supported in bearings at each end— 
was used in order to relieve the spindle of the weight. This 
method, however, did not prove entirely satisfactory, as 
there seemed to be a certain spring in the tail of the dog 
that caused the drive to be uneven and produced something 
like corrugations in the roll, which were difficult to eliminate; 
hence, it was considered better to grip one end of the roll 
in a chuck. 

As already mentioned, in truing up the chuck end of the 
roll, the other end was supported by a tail center. After 
truing the end as close as possible with chalk, the chuck 
and bearing were cleaned and covered with a thin film of 
lamp black, evenly smoothed out and neatly wiped off. A 
finely pointed scriber was clamped to the end of the emery- 
wheel stand and run up by the cross-feed screw. The roll 
was then revolved and adjusted by the chuck jaws until the 
scriber point traced a line evenly in the film all along the 
bearing. ; 


Clinton, Iowa. Ontor N. Norp 


OBSERVING THE DEFORMATION OF MA- 
CHINE PARTS BY PHOTOGRAPHY 


It was required to study the deformation caused by deflec- 
tion in a motor car crankshaft, in order to determine which 
of the parts should be strengthened. <A photographic method 
was tried and found to be very successful. The crankshaft 
was covered all over with white enamel, followed by a light 
coat of a black, opaque varnish; then, by the sharp point 
of a surface gage, lines were traced on the crankshaft show 
ing the various axes, these lines removing the black varnish 
wherever drawn, and showing white on a black background. 

The crankshaft to be experimented with was of the two- 
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throw type for a four-cylinder motor. The shaft was placed 
on a cast-iron bed in such a way that it had only two bearing 
points at the center of its outside bearings, and so that the 
throws were in a vertical plane. Weights could be applied by 
means of a hook and a lever, the load being applied to the 
shaft at a central point. The weights could be attached with- 
out moving.the shaft in its bearings. 

A camera was then placed in front of the crankshaft in such 
a way that the plate was parallel to the plane of the shaft, 
and then one photograph was taken without any load on the 
crankshaft; then without shifting the camera and after hav- 
ing suspended the load from the center of the crankshaft, a 
second photograph was taken on the same plate, the result 
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Deformation of a Motor Car Crankshaft as observed by Means of the Camera 


being a composite photograph, as shown in the illustration. 
It will be seen that the white lines traced on the shaft are 
double, and the distances between two corresponding lines 
represent the deformation caused by the load at each point 
of the shaft. It will be seen that it is easy to determine 
which parts are the weakest, and, therefore, need strengthen- 
ing. The lines on the central throws remain parallel to each 
other, which means that this part has not undergone any ap- 
preciable deformation. On the two vertical uprights, again, 
the lines are at an angle with each other which indicates that 
they have yielded and require greater strength. The distance 
between the two parallel lines at the place where the weight 
was attached was 4% inch under a load of 6600 pounds. 
Turin, Italy. C. BorLLa 


AN ADJUSTABLE PIERCING PUNCH 


To pierce a number of strips, as shown at A and B in Fig. 1, 
the adjustable piercing punch shown in Fig. 2 was designed, 
which obviated the necessity of making two separate piercing 
punch holders. This adjustable piercing punch was made 
so that the punch C could be forced back out of the way when 
it was necessary to pierce only one hole in the strip, as shown 
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Fig. 1. Blank to be pierced. Fig. 2. Adjustable Punch use 


in piercing the Blanks j 

at B in Fig. 1. This was accomplished by holding the punch 
C in a bushing D which is counterbored to receive the spiral 
spring H, the bushing D being screwed into the punch holder, 

The punch C is provided with a head and is brought in- 
to or out of action by means of the cam plunger F, the latter 
being provided with two slots G and H in which the spring- 
actuated plunger J fits. When the punch is out of action it 
rests on the cam face J, the spring-actuated plunger J fitting 
in the slot G, and when it is in action the cam plunger F is 
pushed in so that the head of the punch C bears against the 
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cam face K, the spring-actuated plunger J fitting in the slot H. 
The other piercing punch JZ is fastened in the punch holder 
in the usual manner. The die, of course, is provided. with two 
holes. As can be seen, it is a simple matter to make this 
punch either into a one- or two-hole piercing punch. 
Rochester, N. Y. W. R. HUMELBAUGH 


REAMING MARINE ENGINE SHAFT 
COUPLINGS 


As shown in the accompanying engraving, solid flange 
couplings are used for connecting marine engine shafts. 
Tapered bolts fasten the flanges together and keep the shafts 
in alignment. If there is a sufficient amount of work of 
the same size, a jig may be used for drilling the coupling 
holes; if not, the holes are marked off and drilled as accu- 
rately as possible without a jig. After removing the burrs 
from the coupling faces, temporary bolts are used to fasten 
the couplings together, and the edges of the couplings and 
the holes are brought into alignment. An ordinary steel 
straightedge A when tried at top and bottom and on both 
sides of the edges of the couplings will show when they are 
in line. This part of the work must be carefully done; other- 
wise the journal portions of the shaft will not run true. 
The bolt-holes are then reamed, a reamer often used for 
this work being shown at B in the engraving. It is tapered 


and consists of a two-edged cutter with pieces of hard wood 
packing, the whole arrangement being held together by screws. 
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Method of Connecting Marine Engine Shafts, and Reamer used for 
Reaming the Taper Bolt Holes 


The hard wood pieces steady the cutting edges, and the shank 
is supported, during the reaming operation, in a plain bear- 
ing block C of hard wood or cast iron. A slight clearance 
should be allowed under this bearing block, as the holes 
may vary slightly in their distance from the shaft center, 
and the bearing block can be adjusted to the correct distance 
from the center by packing pieces of tin or sheet iron. If 
greater accuracy is required, a roughing and finishing reamer 
may be used, although one reamer is often sufficient. For 
small holes the reamer is frequently turned by a hand ratchet, 
no support being required, while, in the larger sizes, some 
portable means for driving that is available may be used. 
While reaming the holes, the alignment of the reamer should 
be tested two or three times to see that it is square with 
the flange. If the holes are not drilled exactly in line, the 
reamer may have a tendency to draw to one side. After 
fitting a tapered bolt in the first hole, the hole opposite should 
be reamed next and also fitted with a bolt; afterwards there 
will be no danger of the couplings shifting while reaming 
the remainder of the holes. The bolts are driven in tight 
with a heavy hammer. This type of coupling is used when 
a three-throw crank is built up of separate parts. 


Govan, Scotland W. Burns 


REDUCING THE DIAMETER OF A RING 


The writer recently met with an interesting job in the form 
of one thousand cast-steel rings that were to be shrunk on to 
the hubs of motor truck wheels. The rings were of rectangu- 
lar section, 1034 inches inside, and 16144 inches outside diam- 
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eter. The thickness was 1% inch. These rings were taced 
on one side and bored to within a limit of 0.002 inch. The 
work was done in small lots, covering a period of more than 
six months, and different men and machines were employed 
on the work; hence, quite a number of the rings were bored 
too large. The specifications in connection with this work 
did not permit any forging to be done on these castings, and 
the appearance of any hammer marks would not have been 
permissible. A satisfactory method for shrinking the diam- 
eter of the rings, however, was developed. The rings were 


heated to a bright cherry red in a furnace, and then hung on 
a piece of pipe laid across a tank of water as indicated in 
the accompanying illustration. 


The level of the water in the 
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Method of Reducing the Bore in a Ring 


‘ 


tank was so gaged that the outer edge of the ring only was 
immersed. As the pipe was rolled along the tank, the outside 
of the ring was rapidly cooled, and in shrinking forced the 
inside stock inward so as to allow enough stock for reboring. 
Rochelle, Ill. J. H. MAYSILLES 


USING A TRIANGLE TO FIND CENTERS 
OF RADII 


Anyone who has parts to draw requiring a number of radil 
no doubt will appreciate this method of locating the centers. 
An ordinary draftsman’s triangle is laid out as shown in the 
accompanying illustration, for radii varying from 1/16 to 1/2 
inch, advancing by sixteenths of an inch, and from ¥% to 1 inch, 
advancing by eighths of an inch. An easy way to lay out the 
holes in the triangle is to use a surface gage to scribe the 
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Triangle for Locating Centers of Radii 
lines, placing the triangle on a surface plate. . The holes drilled 
in the triangle should be of the same diameter as the needle 


point on the compass. 
To use the triangle, place the sides A and B tangent to the 


- lines to be connected with the radius, usually a quadrant, 


and prick the center with a needle point. If the holes in the 
triangle are accurately spaced, any radius within the range 
of the triangle can be easily and quickly laid out. 


New Britain, Conn. GAs J. M. Henry 


A writer in the Iron Age states that by the extrusion process 
zine may be transformed into a fine, crystalline structure, 
the tensile strength of which is 23,000 pounds per square inch. 
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SHOP KINKS 


PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM 


Contributions of kinks, devices and methods of doing work are solicited for 
this department. Write on one side of the paper only and 
draw sketches on separate sheets, 


TO PREVENT THE FILE FROM CLOGGING 

The following kink is probably known by most machinists 
but it may be helpful to some of the young fellows. When 
filing a poor quality of wrought iron in the lathe I had much 
trouble with the file clogging up, until I found that by bear- 
ing down slightly on the return stroke the offending chips 
would be removed. Wie ESce 


EFFECTIVE MEANS OF HOLDING A CUTTER 
IN A BORING-BAR 

The accompanying illustration shows a simple and effective 

means of holding a cutter in a boring-bar, which has been 

used successfully for boring car-wheels. 

ing-bar A 


The end of the bor- 
is tapped out to receive the hexagon clamping 
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screw B, which holds the cutter @ firmly in the bar, preventing 
it from chattering or moving. The clamping screw B is case- 
hardened on the end, and is made hollow so that the cutter 
will be held more firmly. 


Vancouver, B. C. J. C. MATTISON 


DEVICH FOR LIFTING LOCOMOTIVE DRIVING 
WHEELS 

The accompanying illustration shows a simple device which 

the writer recently saw employed in a Western shop for 

lifting locomotive driving wheels. This device could also be 

used to advantage for lifting large pulleys, etc. It consists 

essentially of three prongs or hooks (one of which is not 
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shown) made from %4-inch round iron, a welded ring and an eye 

having an enlarged end for opening the hooks which grip the 

wheel by the hub. M. 
BABBITTING BOXES 

In using a shaft as a mandrel to babbitt boxes with, I have 
found from experience that wrapping a piece of paper around 
the shaft before placing it in position will make a good clean 
piece of work—smooth and glassy. The paper may be pasted 
on the shaft with shellac or glue where the edges meet. Let 
the paper extend the full length of the box and the edges just 
meet on the shaft. The paper, besides making the babbitt run 
smooth, also provides a little clearance, and the bearing does 
not require so much scraping. Those who do not care to use 
paper will get a smooth bearing by rubbing chalk on the shaft 
before babbitting. 

I have seen a good many mechanics pour babbitt in boxes 
without venting them and then wonder why it is that they 
have to patch so much. I have always worked under these 
rules in running babbitt and have had good success: 
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First, always have plenty of vents; second, make the bab- 
bitt good and hot; third, pour the babbitt as fast as it will flow 
through the pouring hole, and always use a few drops of oil on 
the risers. 


Montpelier, Ind. J. T. CRoMACK 


PREVENTING A ROUND BELT FROM SLIPPING 
ON A GROOVED PULLEY 


It is sometimes found necessary to use a round belt and a 
V-pulley in order to avoid a com- 
plicated mechanism. One of the 
difficulties which arises from using 
a small V-pulley is the slipping of 
the belt. This can be avoided by 
making the pulley as shown in the 
accompanying illustration. It is 
made in the ordinary manner but 
is provided with spaces which are 
cut out at intervals in the sides of 
the face. This type of pulley com- 
pletely overcomes any slipping of 
the belt. F. D. 


Machinery | 


TO PREVENT SCALE ON DIES WHEN 
HARDENING 


A good way to prevent scale on dies when hardening is to 
dip them in water before they are heated and then put them 
into dry salt, letting all the salt that will, cling to’ them. 
After this the pieces are heated and immersed in brine as 
usual. The scale or crust of salt will fall off in the water. 
The piece so treated will have the appearance of a piece which 
has been heated in cyanide. DoNALD BAKER 

Syracuse, N. Y. 


HANDY CENTER FOR SMALL WORK 


The writer recently had occasion to turn some small work 
in a regular 16-inch lathe. It was difficult to drive this work 
when mounted on the regular centers. Therefore, a small 
center with a miniature faceplate, as indicated in the accom- 
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panying engraving, was made, this center being held in a collet 
chuck in the lathe. The holes in the faceplate were drilled 
to fit a standard size wire, the wires being used to drive the 
work. This device was found to be very handy in turning 
and threading small thumb-screws and similar work.  S. C. 


TURNING SOLID DISKS 


I had to make six disks about 214 inches in diameter from. 
sheet brass; they had to be turned true to size, and as there 
was no hole through them they could not be placed on an 
arbor. I cut them out with the shears, about 1/16 inch large, 
and then put them between two disks of wood a little smaller 
than the finished size of the brass disks. After knocking out. 
the live center of the lathe, the disks were pressed firmly 
against the faceplate with the “dead” center. Of course, a steel. 
disk was placed between the “dead” center and the wood, so: 
that the center would not cut into it. After truing the disks. 


. central, I found that they could be turned very nicely by tak- 


ing a light chip, as the pressure of the center against them 
was sufficient to prevent them from slipping. The object of 
using the wooden disks was to increase the friction, so the 
brass disks would not slip. : 


Mansfield, Mass. LESTER P. BRowN 
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HOW AND WHY 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
be published with the answer. ' 


TO DESIGN A CIRCULAR BEAM * 


G. A. W.—I have a circular beam made of steel angles and 
plates in I-beam section to design, and would like to know 
how to calculate the bending moment for a uniformly dis- 
tributed load around the inside of the ring; also the pitch of 
rivets in the angles. The illustration shows the method of 
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ROLLER SUPPORTS 
Machinery 
Circular Beam to be designed to support Load in Rotation 
loading and supporting the ring. The ring revolves once in 
ten minutes and then stands stationary for twenty-four hours. 
The question is an interesting problem in machine design 
which would form the subject of a good article. An answer 
is desired in this form. 
CHANGE GEARS FOR SPIRAL GHAR-HOBBING 
MACHINE 
R. E. N.—Two spiral gears are to be cut on a gear-hobbing 
machine. Gear No. 1 has 30 teeth, 24.549-inch lead, and a feed 
of 1/24 inch. The change gears used on the machine for cut- 
_ting a spur gear with 30 teeth have 48 (driving gear) and 60 
(driven gear) teeth, respectively. The hob and gear are of 
the same “hand.” 
Gear No. 2 has 60 teeth, 49.098-inch lead and is cut with a 
feed of 1/16 inch. The change gears used to cut a spur gear 
with 60 teeth, on this machine, have 48 and 40 teeth, for the 


driving gears, and 60 and 80 teeth, for the driven gears. The 
heb and gear are of the same “hand.” 


A.—The method to follow for calculating these gears was 
explained in the December, 1911, number of Macurnery, engi- 
meering edition, and the formula there given for calculating 
gears to use for hobbing spiral gears, was as follows: 

L+fF Je) S 


x 
(L+F)+1 p s 


in which 
L=lead of spiral, 
F = feed per revolution, 
P=product of driving gears for cutting spur gears with 
same number of teeth, 
p=—product of driven gears for cutting spur gears with 
same number of teeth, 
S=product of driving gears for cutting spiral gears, 
$’=product of driven gears for cutting spiral gears. 
Use + sign when gear and hob are of opposite “hand,” and 
— sign when they are of the same “hand.” 
In the problems given the data are as follows: 


30-tooth | 60-tooth 

Gear Gear 
) ES NS OS Pe ae 24,549 | Da Paris A eT 49.098 
PeWid age. a Lod ean BK o.0.3 spstke 1/16 
ee tle, woke aay. 48 Mg he ere a tledee tears 40 x 48 
Ds octoawtl sees 60 Ded DEBASA Ber e 60 x 80 
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Calculations for Thirty- tooth Gear 


By inserting the values given, we find that: 
L+F 589.176 


(Lb+-F)—1 588.176 
For our purpose, the ratio written above can be simplified 
589 
to the form ——. Factoring, we have: 


589 


588 12 x 49 P 
Now, multiply this value with the ratio of the gears for a 
30-tooth spur gear: 
i Sesnl 48 


19 X 31 


76 X 31 


eee 60 x 49 
Having obtained the gears that should be used, we may now 
investigate what lead these gears will give. Apparently they 
will not give the exact lead desired, as we have used an ap- 
proximate ratio instead of the exact one. 
To prove, assume F—1/24 and solve for L. 
LF 589 


(L~+F)—1 588 
From this we find L = 24.541, which is very nearly equal to the 
required lead. 
Calculations for Sixty-tooth Gear 
By proceeding in the same way for the 60-tooth gear we have: 
LF 785.568 


(L--F)—1 784.568. 
785 
We then factor the fraction are thus: 
ii 


785 5X 157 


784 4% 196 


As 157 is a prime number, and gives too large a number of 
784 


which ratio 


teeth for any of the gears in the train, we try 


is very nearly equivalent to that required. 
784 49 x 16 


783 29° 27 
Multiply this value with the ratio of the gears for a 60-tooth 
spur gear: ° 


49 X 16 49 X 32 


49 X 32 
SS Oo ee ne 
29 << 27 60 X 80 29 X 135 87 x 45 

Possibly the 135-tooth gear is impracticable, on account of 
being too large, in which case the other combination must be 
tried. 4 

If the lead resulting from the gears found is calculated in 
the same manner as in the previous case, we find that 

L= 49.001 


40 X 48 


Influence of Small Changes in the Ratio on the Lead 
It is interesting to note that a comparatively slight change 
L+F , 
in the ratio ————————- makes a very decided change in the 
(L=—F)—1 { 
lead obtained. To illustrate, assume that in the first ex- 


9 
— 1.001701 were changed to 1.002; 


ample given the ratio 


let us see what effect this change would have on the lead ob- 


tained (F —=1/24): 
LF 
a 1,002 
(L+F)—1 
If we solve for L in this equation we find L = 20.875, which is 
a very different lead from the one we wish to obtain. 


DROP-FORGING A WRENCH BAR 


B. L. E.—I desire to make drop-forging dies for the piece 
shown in Fig. 1. This piece is to be a steel forging and the 
principal point on which I desire information is the proper 
shaping of the breakdown in order to distribute the stock so 
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that I can get the head. Also advise me what size bar steel 
to use and to what length the bars should be cut for forging. 


Answered by J. W. Johnson, Revere, Mass. 

A.—For drop-forging the piece shown in Fig. 1 a pair of 
drop-forging dies fitted with forming and finishing impressions, 
breakdown and anvil will be required. The lower half of a 
suitable pair of dies is shown in Fig. 2. Fig. 3 shows the 
right-hand side elevation of the dies, giving an idea of the 
shape of the breakdown, and Fig. 4 is a left-hand side ele- 
vation to show the general proportions of the anvil required 
for drawing out the stock. The principal requirements of a 
pair of dies for drop-forging this piece are that the stock be 
so distributed by means of the breakdown and anvil that 
there will be little for the face impressions to do except to 
shape the sides of the piece. Referring to Fig. 2, the anvil 
shown on the left-hand side of the die should be given the 
first consideration. The function of this anvil is to draw the 
steel out for the handle of the wrench to such dimensions as 
will fill the face impressions when struck therein. Thus, as 
the size of stock to be used will be approximately 2 by % 
inches, it is evident that a section of the two-inch width 
must be drawn down by means of the anvil to such size as will 
just fill the face impression of the wrench handle. Referring 
to Fig. 1, it will be seen that the section of the handle of this 
wrench measures approximately 1% by % inch. It is not nec- 
essary, however, that the stock be drawn to these exact di- 
mensions but it must be drawn to a squared size whose section 
is about equal to % by 14 inch, which in this case would be 
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Fig. 1. Wrench Bar to be forged 


about 11/16 inch. In making the anvil; therefore, the two 
faces should be shaped away until these faces are 11/16 inch 
apart when the dies meet. The removal of the stock back 
of the anvil faces is merely for clearance. As in all drop-forg- 
ing operations, after the preliminary roughing down of the 
stock is accomplished by means of the anvil, it is necessary to 
strike the steel in the breakdown in order to approximately 
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Fig. 2, Lower Half of Drop-forging Die 


shape the forging. Referring again to Fig. 2 the lower half 
of the breakdown may be seen, and by referring to Fig. 3 the 
outline of the entire breakdown is seen. This breakdown 
should be about 1/16 inch smaller all around than the finished 
work is to be, in order to squeeze the stock so that it will lie 
in the impression for Striking the final blows. All corners 
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should be well rounded to avoid cold-shuts. It will be noticed 
that the width of the stock recommended is 2 inches while the 
height of the wrench bar head is 2% inches. This is ex- 


plained through the fact that the steel will spread the neces- 
sary amount to make up the difference. It would be possible to 
drop-forge this piece with but one face impression, but if 
many pieces are to be made it would be far more economical 
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Fig. 3. Right-hand Side Elevation of Dies, showing Breakdown 


to provide the dies with forming and finishing impressions as 
shown in Fig. 2. The forming impression should have all 
corners and edges well rounded in order to facilitate the flow- 
ing of the metal. This impression should be “flashed” and 
the upper die provided with both flash and gutter. For infor- 
mation in regard to cutting the flash and gutter, see “Drop- 
forge Die-sinking,” Parts 1, 2 and 3, commencing in July, 1911, 


Muchinery 
Fig. 4. Left-hand Side Elevation of Dies, showing Anvil 


engineering edition of Macuinery. The finishing impression 
is, of course, made exactly as the finished part must be shaped 
and is only used in striking the few final blows. 

It is impossible to state the exact lengths to which the bars 
of steel should be cut for forging. This can best be determined 
by first cutting a length of stock from the bar as long as can 
be conveniently handled; say five or six feet in length. At 
the time of forging the last piece, it can then be seen if the 
bar could best be used slightly longer or shorter in order to 
come out with an even number of finished forgings. 

%* * * 


Monel is said to be the only commercial metal that will 
resist the corrosive action of liquid soaps. 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


WALKER “UNIMATIC” TOOL-ROOM 
GRINDER 


The Walker Grinder Co., of Worcester, Mass., is now manu- 
facturing a special grinder which is designed to meet all the 
requirements of modern tool-room practice. This machine, 
which is known as the “Unimatic”’ tool-room grinder, is not 
intended to replace the well-known No. 2 universal grinder 
built by this company, as it does not have as great a capacity. 
The new design embodies, however, all the universal features 
of the No. 2 size, with the addition of certain adjustments 
made possible by the novel construction. 

The machine is very compact and entirely self-contained, 
no overhead works being required. The work-spindle is ro- 


tated by a flexible shaft, which is shown to the left of the 


Fig. 1. Universal Tool-room Grinder, built by the Walker Grinder Co. 


machine in Fig. 1, so that the overhead belt drum is eliminated. 
The initial drive is from a shaft in the base which transmits 
motion to the grinding wheel, the work-spindle and the table 
reciprocating mechanism. The arrangement of the interior 
shafts and driving belts, is shown by the end and front eleva- 
tions, Figs. 4 and 5. The main shaft A carries tight and loose 
pulleys at the rear end (see also Fig. 2) and a three-step pulley 
in the center, which drives another three-step pulley mounted 
on shaft B. Shaft B also carries a large pulley C, which con- 
nects by a belt with the grinding-wheel spindle. Shaft A drives 
the intermediate feed shaft D by means of step pulleys, and 
shaft D, in turn, transmits motion to the table feed shaft Z#, 
which is also provided with step pulleys. 

The initial driving shaft A connects with shaft F by means 
of step pulleys, and Ff is geared through fiber gearing to a 
second shaft G. which, of course, revolves in an opposite direc- 
tion. The front ends of each of these shafts are recessed and 
arranged for attaching the flexible shaft H, which transmits 
motion to the work-spindle. This flexible shaft is clamped in 


Fig. 2. Grinding an Inserted-tooth Cutter on Walker Grinder ; 


Fig. 3. Application of Motor Drive to Walker Grinder 


place by screws and it can readily be attached to either F or 
G, according to the direction of rotation desired. The motion 
of the flexible shaft is controlled by handle J which connects 
with a friction clutch operated by a coil spring. 
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Hinged in the base of the column there is a frame J carry- 
ing an idler which is held against the belt connecting shafts A 
and B by a coil spring, so that constant tension is maintained. 
When it is desired to change the belt on the pulley, this ten- 
sion is removed by withdrawing handle K; then the belt can 
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by three cap-screws passing through slots and providing an ad- 
justment for the short belt which rotates the driving faceplate. 

The headstock has a universal chuck-spindle which can also 
be driven from pulley U. This chuck-spindle is interchange- 
able with the spindle which carries the revolving faceplate. 


easily be shifted through an opening in the | 
side of the column. The driving belt operat- 
ing on the tight and loose pulleys at the rear 
of shaft A, is shifted by a belt-shifter L, con- 
veniently located at the front of the machine. 

Upon the main base of the machine there 
is a pedestal M carrying the feed gearing and 
supporting the grinding-wheel housing JN, 
which, by simply loosening one screw, can be 
swiveled 90 degrees about a vertical axis in 
either direction. Upon housing N is mounted 
the wheel-slide O, which is raised or lowered 
by a vertical screw, operated through bevel 
gears and the handle seen near the top of the 
machine. On the top of housing NV is mount- 
ed an idler bracket P, which is provided at 
its lower end with a sleeve of large diameter 
through which the driving belt passes. This 
sleeve is threaded upon its exterior with a 
square thread of coarse pitch and the outside 
of this thread centers the sleeve in housing 
box Q when the housing is swiveled. 

The grinder carriage R is mounted upon 
the pedestal M and slides on elongated V 
tracks which are lubricated automatically 
with rollers operating in oil wells. This 
method of lubrication is also provided for the 
platen S, upon which is mounted the swiveling platen S,. This 
swivel platen, which carries the headstock and tailstock, can 
be set for tapers up to three inches per foot and has a fine 
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Fig. 6. Showing Course of Spindle Driving Belt for Various Positions of Grinder Head 


The chuck-spindle, the driving faceplate and the flexible-shaft 
bearing are reversible in heads, so that the drive can be from 
whichever end is most convenient. This feature is found de- 
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Figs. 4 and 5, Endand Front Elevations of Walker Tool-room Grinder 


screw adjustment. 


with the upper end of the flexible shaft. 


Upon the headstock, there is mounted an 
adjustable bracket 7, which carries the pulley that connects 
This bracket is held 


sirable when, for instance, the machine is set up for face 
grinding, as illustrated in Fig. 3. In this case, both the 
chuck-spindle and the flexible-shaft bearing have been reversed. 
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The tailstock spindle is provided with an adjustable spring to 
allow for any expansion of the work. 

This grinder is not arranged for wet grinding but: sectional 
shields or guards are provided for the top of the platen to 
take care of the dust. These shields are shown in position in 
Fig. 1, which illustrates the machine set up for a cylindrical 
grinding operation. The machine is equipped with an auto- 
matic stop mechanism located at the left side of the carriage 
as shown in Figs. 4 and 5. The knob W is attached to a 


borizontal rod carrying adjustable collars, which can be set 
to disengage the automatic cross-feed at any desired point. 
An instantaneous hand stop is also provided. The hand stop 
is operated by knob X, conveniently placed at the front of the 
machine, as shown in Fig. 5. 

The diagrams in Fig. 6 show the course of the spindle driv- 


Fig. 9. Surface Grinding—Spindle provided with Extension 


ing belt for various positions of the grinder head. It will be 
noted that the pulleys B and C always remain in the same 
position, and that the various adjustments affect only the 
vertical side of the belt. The belt idler D is mounted in a 
swivel bracket #, which is held in place by nut F, and can 
Swivel when the grinding spindle is tilted in a vertical plane. 
This swiveling action is largely automatic and the various 
positions are indicated by the diagrams. It will be seen that 
the part of the belt passing through the idler bracket is ver- 
tical, and only one side of the belt is affected by the swiveling 
action. The belt simply runs in a twist above and below the 
spindle when it is swiveled in a vertical plane. Bracket # 
turns so that the belt leads in the proper direction towards 
the periphery of the grinding-spindle pulley, thus obviating 
the tendency of the belt to crowd on the flanges that would 
develop if the bracket were not swiveled. 
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The idler pulley G@ is much wider than idler D. so that the 
belt, when leaving the spindle pulley, finds its own position. 
It has been found that with this construction, the grinding 
spindle can, if necessary, be run at a vertical angle of 45 de- 
grees without any distortion. Figs. 2 and 7 illustrate the 
advantages of the vertical spindle adjustment. Fig. 2 shows 
the operation of grinding a milling cutter, and Fig. 7 illus- 
trates an application of the tilting head to the grinding of the 
beveled edge of a machine part. 

Fig. 3 shows the method of driving the machine with an 
electric motor. The latter is mounted on a bracket rigidly 
attached to the machine base, and the tension of the grinding 
belt is maintained by a spring-actuated idler. Fig. 8 shows 
the machine arranged for grinding the beveled seat of gasoline 
engine poppet valves. The swivel platen is set at an angle of 


Fig. 10. Example of Internal Grinding 


45 degrees, in which position it could not be operated by an 
overhead drum, but is readily driven by the flexible shaft. At 
first thought, it might seem that this flexible shaft would cause 
vibration of the work, but this has not proved to be the case. 
Any vibration in the shaft itself is not transmitted to the 
work, on account of the belt connection. Moreover, the over- 
hang of all parts of the machine has been reduced to a mini- 
mum so that the construction is very rigid and the grinding 
smooth and even. 

Fig. 9 shows the machine arranged for surface grinding. 
An extension to the spindle is provided for work of this kind. 
Another application of the machine is illustrated in Fig. 10, 
which shows the internal attachment in use. This grinder is, 
of course, applicable to a very large range of work, and on 
account of its rigidity, has proved efficient for all the different 
operations within its range. 

e 


976 


BEAMAN & SMITH FOUR-SPINDLE 
MILLING MACHINE 


The Beaman & Smith Co., Providence, R. I., has developed 
an improved design of four-spindle milling machine. One of 


the advantages of this machine is the independent control 
it being possible to operate the spindles 
The vertical spindles can be run at 


of the spindles, 
singly or in unison. 


Beaman & Smith Four-spindle Milling Machine 


twice the speed of the horizontal spindles and vice versa. 
Provision is also made for reversing the spindles, and there 
is a second feed-box which gives a reverse feeding movement 
to the table when the spindles are reversed, thus making it 
possible to feed the work to the cutters from either direction. 

The general construction of this improved design is clearly 
shown by the accompanying illustration. There are two 
horizontal spindles carried by the uprights or housings, and 
two vertical spindles on the cross-rail. The table is of the 
square-lock construction with one side gib and two under gibs, 
which provide means of compensating for wear. The auto- 
matic feeds can be varied independently of the spindle speeds, 


Fig. 1. Portable Electric Drill 


and there is a quick power movement in either direction 
ranging from 7 to 14 feet per minute. The table has a work- 
ing surface 30 inches wide and 10 feet long and a movement 
of 11 feet on the bed. There are five T-slots for the reception 
of clamping bolts and two rows of holes for stop-pins. 

The automatic feeds to the table are positive in either 
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Fig. 2. Grinder with Toolpost Attachment 
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direction and are obtained through a geared feed-box. There 
are nine changes varying from 2 to 12 inches for any spindle 
speed. As previously mentioned, there is a second feed-box, 
the gearing of which is so arranged that feeds can be re- 
versed when the rotation of the spindles is reversed. 

The spindles are of crucible steel and run in phosphor- 
bronze boxes. The front bearings are 4 inches in diameter 
and 6 inches long, and the rear bearings, 354 inches in diam- 
eter and 4%4 inches long. Both the front 
and rear bearings are tapered and means 
are provided for taking up wear. The - 
speeds vary from 6% to 50 revolutions 
per minute. The ends of the spindles 
are made to fit cutters according to 
specifications. 

This machine can be arranged for 
either a belt or motor drive. When a 
motor is used, one capable of develop- 
ing 15 H. P. is employed. The cross- 
rail is raised or lowered by power, and 
it also has a hand adjustment. The 
spindles have a 6-inch independent 
longitudinal adjustment, effected by the 
handwheels shown, by means of worm 
gearing and a rack-and-pinion move- 
ment. : 

The centers of the vertical spindles 
are 6 inches in advance of those on the 
uprights. The minimum distance from 
the ends of the vertical spindles to the 
top of the table is 1 inch, and the max- 
imum 30 inches, whereas the minimum 
and maximum distances between the 
centers of the vertical spindles are 12 
and 30 inches, respectively. The hori- 
zontal spindles have a minimum dis- 
tance between the ends of 18 inches, and they can be adjusted — 
longitudinally to give an opening of 30 inches. The minimum 
height from the top of the table to the center of the horizontal 
spindle is 1 inch, and the maximum height, 26 inches. The 
weight of this machine is approximately 28,000 pounds. 


STANDARD PORTABLE ELECTRIC DRILLS 
AND GRINDERS 
The Standard Electric Tool Co., Cincinnati, Ohio, is placing 


on the market a line of high-power electric tools. One of 
the portable electric drills is shown in Fig. 1. This machine 
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Fig. 3, Grinder shown in Fig. 2 converted into Bench Grinder 


has ball bearings throughout and the bearings are dust-proof. 
The gears are generated from chrome-nickel steel, case- 
hardened, and are mounted on ball bearings packed in grease. 
The motors have a strong series winding which gives an excess 
of power over the rated capacity, thus preventing overloads 
and “burn-outs.” The mechanical construction is high grade 
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throughout. The drills are built in 3¢- and %-inch sizes for 
direct or alternating current. The %4-inch direct-current drill 
is guaranteed to ream metal up to a thickness of 7/16 inch. 
This company also manufactures a universal drill of %¢-inch 
capacity that will operate on either direct or alternating 
current. ‘ 

The grinders are made for toolpost and bench work. The 
toolpost or center grinder, illustrated in Fig. 2, can be con- 
verted into a bench machine by.removing the dovetail slide 
and placing the motor on top of a suitable base having a 
corresponding dovetail groove, as shown in Fig. 3. This 
feature greatly increases the range and utility of the tool. 

All motors in both drills and grinders have forced ventila- 
tion by means of fans of a special design. The armatures and 
poles in both drills and grinders, are made of the best soft 
electrical sheet steel and are uniformly insulated. The grind- 
ers are equipped with ball bearings, when specified, instead of 
adjustable phosphor-bronze bearings. 


ROCKFORD UNIVERSAL MILLING 
MACHINE 


The universal milling machine illustrated in the accompany- 
ing halftone Fig 1 is manufactured by the Rockford Milling 
Machine Co., Rockford, Ill. This new machine is known as 
the No. 2 size. The table has a working surface of 38 by 9 
inches, an automatic longitudinal travel of 25 inches, an 
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Fig. 1. Rockford No. 2 Universal Milling Machine 


automatic transverse travel of 71% inches, and a vertical 
power movement of 18 inches. The feeds are all positively 
driven through gearing and 14 changes are available. The 
levers for changing and reversing the feeds are conveniently 
located on the left side of the column, as shown in the illus- 
tration. The gears in the feed-box are cut from machine steel 
and the bearings are of bronze. The automatic feeds can be 
changed or reversed while the machine is in motion. 

The main spindle of the machine has taper journals which 
run in bearings fitted with felt oil retainers. The wear of 
the spindle bearings can be quickly taken up by means of a 
nut at the rear of the spindle. The overhanging arm is 
equipped with a flanged support which reduces vibration and 
increases the cutting capacity. The knee has an extended top 
and an extra long bearing on the column, and the telescopic 
elevating screw is fitted with ball thrusts. The handwheels 
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for the cross and vertical feeds are fitted with disengaging: 
clutches. 

Sixteen spindle speeds are available (with a two-speed 
countershaft) which range from 22 to 309 revolutions per 
minute. The equipment includes a two-speed countershaft, a 
swivel vise, an arbor, a flanged support for the overhanging 
arm, a dividing head and center-rest, a universal chuck, the 
necessary change gears, index plates, wrenches, etc. 

The new dividing head is illustrated in Fig. 2. This head 
has been designed to combine rigidity and accuracy with 
simplicity and convenience. The worm-wheel, which is se- 
curely keyed to the spindle inside the head-block between the 
front and rear spindle bearings, has a diameter of 53, inches 
on a 10%-inch head. The worm runs in oil, and there is an 
eccentric adjusting screw on the outside to take up wear 


Fig. 2. Universal Dividing Head and Tailstock 


between the worm and wheel. The worm can easily be dis- 
engaged from the worm-wheel for rapid indexing. 

Three index plates are regularly furnished, providing stan- 
dard divisions up to 380. The spindle has adjustable taper 
bearings and is provided with a powerful and simple locking 
device. The front end has a No. 10 B & S taper hole and the 
nose is threaded to receive a chuck. The taper hole and 
threaded nose correspond in size to the main spindle so that 
tools can be interchanged. The swivel block carrying the 
spindle, swings from a position 10 degrees below the horizontal 
to 10 degrees beyond the perpendicular. 

The center of the tailstock is held at an angle in order to 
locate the center close to the rear side and top, thus per- 
mitting the use of large end-milling cutters for squaring 
shafts, etc. The center is easily and quickly adjusted and is 
elevated for milling tapers by a cam. Ten change gears are 
supplied for spiral milling, and the worm is driven direct 
from the change-gear shaft. 


CAMPBELL SELF-LOCKING COTTER-PIN 


A. C. Campbell of Waterbury, Conn., has placed on the 
market an ingenious form of cotter-pin designed to replace 
the well-known spring cotter. This new cotter-pin is easily 
inserted in a hole and can be locked by simply hitting the 
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Campbell Self-locking Cotter-pin before and after Locking 


loop or eye with a hammer; it is also removed easily. The 
cotter is made of half-round stock, the same as the ordinary 
type, but it is bent to a different shape. The eye is offset 
instead of being central, and the-two limbs forming the body 
of the pin are of unequal length, as will be seen by referring 
to the left-hand view in the accompanying illustration. The 
long half of the pin is bent at an angle across the tip of the 
short member, in order to form a lock for the pin. This 
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bent end also forms what is practically a conical point, which 
makes it easy to enter the pin in a hole. 

The method of using this pin is indicated by the illustra- 
tion, which shows its application to a nut and bolt. The 
pin is placed in the hole as far as the head or eye will 
permit, as shown to the left, and then the head is flattened 
to about half its original height by striking it with a hammer. 
This forces the straight half of the pin farther into the hole 
which causes the bent end to be pushed downward, as shown 
by the view to the right. When the ends are forced apart in 
this way, the pin is securely locked so that it cannot work 
out of the hole. 

This pin is not only easily inserted, but quickly and easily 
removed by the use of a common screw-driver, the tang of a 
file, or any tool having a thin, flat point which can be in- 
serted in the loop or eye. After the point of the tool is in- 
serted, it is twisted in the proper direction to draw back the 
straight half of the pin to its original position. This re- 
leases the bent or locking end and the pin can readily be 
withdrawn with the fingers. These pins can be inserted, 
locked and removed from the same side, so that they can 
be used in places quite difficult of access. 


DIFFERENTIAL RECORDING GAGE 


The Industrial Instrument. Co., Foxboro, Mass., is now 
imanufacturing a new differential recording gage which is 
illustrated in Fig. 1. This gage can be used for recording 
the differences between pressures, and it is also adapted for 
recording the flow of fluids by means of venturi or pitot 
tubes. The moving element consists of a patented pressure- 


Fig. 1. Differential Recording Gage made by Industrial Instrument Co. 


tube movement, which, for pressures below 10 pounds per 
square inch, is similar to the diaphragm tube shown in Fig. 
2; whereas, for differential pressures exceeding 10 pounds 
per square inch, the helical tube movement shown in Fig. 3, 
is used. ‘ 

The pen arm is attached directly to the shaft in both of 
these movements, which gives a rigid support. A friction 
joint in line with the shaft, makes adjustment possible with- 
out affecting the length of the pen arm. A pressure tube 
is employed having a range sufficient to cover the differential 
pressure desired. One of the tavo pressures, the difference 
between which is to be recorded, is applied internally to the 
pressure tube, and the other externally, the principle being 
the same as in ordinary practice except that one pressure, 
instead of being atmospheric, is replaced by some other pres- 
sure. Transmission from the movement to the pen arm is 
obtained by means of a special bearing passing through the 
wall of the chamber enclosing the movement, 
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This gage can be employed to advantage for recording the 
height of water in a boiler. When so used it is applied to 
the water column and gives a record not only of the height 
of the water, but an accurate record of the time the water 
column or gage glass is blown, the time the boiler blows 
off, or of any other disturbance affecting the height of the 


Fig. 2. Diaphragm Tube 
Movement 


Fig. 3. Helical Tube 
Movement 


water in the gage glass. This continuous record will result 
in keeping a more uniform water level and will be an efficient 
check against unsafe high or low water, thus insuring greater 
economy and safety. The recorder can be placed at a dis- 
tance from the boiler, if so desired, so that in case of an ex- 
plosion, the responsibility can be placed where it belongs. 


SHADOWLESS DRAFTING TABLE 


The drafting table shown in the accompanying illustration 
has a plate-glass top beneath which is an illuminating cham- 
ber containing three electric lights. Among the advantages 
claimed for this construction are, the elimination of shadows 
and a good light regardless of the position of the windows or 
the time of day. The light can be intensified to any desired 
degree and it can also be subdued, either by the addition of 
tissue sheets or by reducing the electric lamp power. 

The illumination from beneath makes it possible to easily 
trace from blueprints or drawings of any kind. Tracings can 


Ulrich Shadowless Drafting Table 


also be made on stiff drawing paper or bristol board, by in- 
tensifying the light, as may be required. The glass top has 
a cork pine frame to which the drawings may be attached 
with either ordinary thumb-tacks or a special suction clamp 
furnished with the table. The construction of the table is 
such that the angular position or height can be quickly 
adjusted, and it is rigidly held in position. 
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By adjusting a ventilator beneath the drawing board, the 
warmth from the electric lamps under the plate-glass top, 
can be so regulated that the ink will dry as rapidly as it 
is applied, thus making it possible to work over these lines 
immediately. There is a shelf on the left side of the table 
and a cabinet on the opposite side, which are very conven- 
jent for holding drawing instruments and other equipment. 
This table is manufactured in five different sizes by Eugene 
Dietzgen Co., 166 W. Monroe St., Chicago, IIl. 


BARDONS & OLIVER CUTTING-OFF 
MACHINE 


The cutting-off machine shown herewith is a 6-inch size 
built by Bardons & Oliver, Cleveland, Ohio. This is an excep- 
tionally heavy and compact machine designed for rapid and 
efficient operation. The spindle speeds 
vary from 20.to 152 revolutions per 
minute with 10 per cent speed incre- 
ments. The changes are obtained by 
means of a geared head and a Westing- 
house 15-horsepower, adjustable-speed 
motor having a variation of from 300 
to 1200 revolutions per minute. The 
motor is regulated by a drum controller 
having 16 points. This wide range of 
speeds makes it possible to use the most 
economical cutting speed. 

The time required for inserting and 
removing the stock has been reduced to 
a minimum by means of the automatic 
chuck, the adjustable stop and the drum 
controller. The cutting-off tool-slides 
are so designed that all interference 
from chips is avoided. The support for 
these slides is fastened to the front of 
the head which has an extension on the 
side, as the illustration shows. This 
support or bracket has openings between 
the slide and head, thus allowing the 
chips to fall directly into the pan with. 
out interfering with the operation of 
the slides. This construction ‘also per- 
mits shortening ihe main bed. There Fig. 1. 
is an open space to the right of the cutting-off tool-slide which 
makes it convenient to remove the chips. An ample supply of 
oil for the cutting tools is furnished by a suitable pump, and 
there is a pan to catch the lubricant. 

The motor is attached to the left-hand end of the machine 
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is 634 inches, whereas the hole through the spindle is 
7 1/16 inches. The front spindle bearing has a diameter of 
91% inches and is 8 inches long. The rear bearing has a 


diameter of 85 inches and a length of 6%4 inches. The cutting 
tools measure 8 x 2% inches. The weight of the machine, 
including the motor, is about 16,000 pounds. 


BESLY PATTERNMAKERS’ DISK GRINDER 
AND DRUM SANDER 
The patternmakers’ combination disk grinder and drum 


sander shown in Fig. 1 is manufactured by Charles H. Besly 
& Co., Chicago, Ill. All gear guards have been removed in 


order to show the arrangement of the driving mechanism. 
The machine is driven by a 3 horsepower motor mounted on 


Besly Combination Disk Grinder and Drum Sander for Wood Patternmaking 


a bracket bolted to the rear of the bed. This motor connects 
with the main spindle through sprockets and a Link-Belt 
silent chain. 

The steel disk wheel is 30 inches in diameter, *4 inch thick 
and runs at a speed of 750 revolutions per minute. The work- 


Bardons & Oliver Six-inch Cutting-off Machine 
and forms an integral part of the construction, so that the 
machine is an independent unit which can be placed in the 


most advantageous position. The automatic chuck has a 
capacity of 6 inches, and the hole through the chuck plunger 


table for the disk wheel is 14 inches wide and 40 inches long. 
and can be tilted and locked at any angle from 75 degrees to 
135 degrees from the plane of the grinding disk. Large dis- 
tinct graduations are provided to indicate the angular position. 
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The work-table is so arranged that the inside or working edge 
remains within 1/32 inch of the grinding disk, regardiess 
of the angular position, and the supporting mechanism is 
back of the disk wheel and below the face of the work-table, 
so that there are no obstructions to interfere with the work. 
The work-table has a vertical adjustment of 25 inches and 
is supported by a round vertical shaft which permits swinging 
the table away from the grinding disk for convenience when 
re-setting a wheel or facing off extra large patterns. 

The machine is equipped with four work-table attachments 
which include a sizing circle gage for cylindrical and conical 
grinding, a sliding bevel gage for simple and compound 
angle grinding, a sizing bevel gage for simple and compound 
angle grinding to dimensions, and an angle-plate for the free- 
hand cornering of thin work. There is a telescoping dust 
hood which may be piped to an exhauster for withdrawing 
the grinding dust. 

The drum sanding attachment at the right is driven through 
a Johnson self-oiling friction clutch which enables the oper- 


Fig. 2. View illustrating Use of Drum Sanding Attachment 


ator to stop the drum sander independently of the disk wheel. 
This is very essential, as the disk wheel is usually allowed 
to run continuously, whereas the drum sander must be 
stopped in order to attach drums of various sizes for different 
classes of work. The work-table of the drum sanding at- 
tachment measures 24 by 28 inches. It can be tilted and 
locked at any angle from 85 degrees to 105 degrees from the 
axis of the sand drum, and the position of the table is shown 
by large graduations which can easily be seen. 

The sand drum illustrated is 214 inches in diameter and 
8 inches long, but drums varying from 1 to 6 inches in 
diameter and of any reasonable length can be used. The work- 
table has a central annular opening 814 inches in diameter 
into which are fitted circular plates with center holes to ac- 
commodate drums of different sizes. The sand drum runs at 
2250 revolutions per minute and when in operation, it is 
given a vertical reciprocating movement to equalize the 
wear of the abrasive. This reciprocating movement is ob- 
tained from the crank seen beneath the tabie, and it is adjust- 
able from 0 to 4 inches. The sand drum spindle is driven by a 
2-inch quarter-turn belt, and' the reciprocating crank is driven 
by a 1%-inch belt, which transmits power to the crankshaft 
through the intermediate shaft and gearing shown. 

Fig. 2 illustrates how the sand drum attachment is used 
for finishing straight and curved inside surfaces: The table 


is tilted to an angle of 1% degree, in this particular instance, 


to give the required draft. 
This machine occupies a floor space of 54 by 84 inches and 
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weighs 2800 pounds. It is made with either 30- or 40-inch 
disk wheels and for a belt or motor drive. 


IMPROVED POLISHING MACHINE 


The accompanying illustration shows an improvement 
which has recently been made on the 12- and 14-inch ring- 
oiling polishing machine manufactured by the Builders Iron 
Foundry, Providence, R. I. The loose pulley has a diameter 
% inch less than the diameter of the tight pulley in order 
to relieve the tension on the driving belt when the spindle — 
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Spindle Mounting and Belt Pulleys of Polishing Machine made by 
Builders Iron Foundry 


is stationary. This well-known feature permits the use of 
an extra-tight belt without subjecting the loose pulley to 
excessive strain; consequently there is less wear on both’ 
the belt and pulley. The loose pulley has a beveled flange 
on the tight pulley side, so that the belt can be shifted easily. 
This polishing machine has a positive method of lubrication 
which permits it to be run at very high speeds without 
lubrication troubles. 


STEPTOE HAND MILLING MACHINE 


The hand milling machine illustrated herewith is of a 
recent design now being built by the John Steptoe Shaper Co., 
2951 Colerain Ave., Cincinnati, Ohio. The table of this ma- 
chine can be operated either by a lever feed or a screw feed. 


Steptoe Hand Milling Machine 


The lever feed is intended for the rapid milling of small parts, 
but when desirable, either because of accuracy or for some 
other reason, the screw feed can be employed. ‘This screw 
feed has a collar accurately graduated to thousandths of an 
inch. 3 

This machine is also built with a lever elevation for the 
knee, when so ordered, and it will be manufactured later 
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with a power feed for the table. The vise has a graduated 
base for setting it to any angle. The pan seen below the knee 
prevents chips and oil from falling on the floor, and it is 
also convenient as a tool rest. The bearings are of high- 
grade phosphor-bronze and are tapered and threaded on the 
ends to take up wear. The bearings are thoroughly oiled by 
means of felt oilers. 


DALLETT PNEUMATIC TOOLS FOR 
PATTERNMAKING 


In view of the fact that pneumatic tools have proved so effi- 
cient for chipping metals, carving stone, etc., it seems rather 
strange that they have not come into general use in wood- 
working establishments. In the pattern shops, for instance, 


Fig. 1. Dallett Pneumatic Tools for Wood Carving and Patternmaking 


there is always more or less hand carving which could doubt- 
less be done easier and quicker with the aid of pneumatic tools. 
The Thomas H. Dallett Co., York and 23d Sts., Philadelphia, 
Pa., has placed on the market pneumatic tools for wood carv- 
ing which are an adaptation of the pneumatic stone-working 
tools which this company has been manufacturing for years. 


Fig. 2. Sectional View of One-inch Pneumatic Wood-carving Tool 


These tools for wood carving are made in two sizes, which are 
illustrated in Fig. 1. The upper tool is a %-inch size intended 
for fine carving and finishing, whereas the 1-inch size below is 
more powerful and is adapted for gouging and heavy roughing 
work. 

It is claimed that these tools enable one man to accomplish 
a great deal more than would be possible by * 
the old method of hand carving. They can 
be regulated to give a light or hard blow, 
either by placing the thumb over the ex- 
haust hole or cutting down the air supply 
by means of a Stop-cock in the hose. Both 
tools are of the valveless type and operate 
on the same principle, although there is a 
slight difference in the design. The head 
of the %-inch tool is locked by a pin and - 
spring, whereas, in the 1l-inch “finger grip” 
design, the head is locked by a ratchet and 
pawl. 

The sectional view, Fig. 2, shows the con- 
struction of the larger size. ‘The tool-steel piston is the only 
moving part, and it strikes as high as two or three thousand 
blows per minute, the rate depending upon the pressure. The 
cylinder is of hardened steel and, in the case of the “finger 
grip” design, it is one solid piece. A renewable hardened 
bushing is inserted in the end of the barrel for the reception 
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of a shank having a special “quarter-octagon” shape instead 
of being round. With this arrangement, the chisel can be 
held steady and secure without any effort on the part of the 
workman. Furthermore, by having a shank of this shape, the 
chisel can be twisted when gouging or roughing, in order to 
split or pry off a chip, which could not be done with a round 
bushing. 

As wood chisels are made with both tang and socket ends, 
three fittings known as a plug, shank and socket shank are 


Fig. 3. Using the Dallett Pneumatic Tool for Patternmaking 
furnished to adapt the pneumatic tools for any style of chisel. 
The shanks are provided with a recess on one side which is 
engaged by a locking spring to prevent the shank from drop- 
ping out when the tool is in operation. This feature makes it 
unnecessary for the workman to hold the chisel in place. 

Fig. 3 illustrates the application of this tool to patternmak-.- 
ing. The air consumption of the %4-inch size is approximately 
four cubic feet of free air per minute, and that of the 1-inch 
size, about five cubic feet. The air pressure required depends 
entirely upon the character of the work and the kind of wood 
being operated upon. The pressures range from 40 to 100 
pounds, but pressures between 70 and 90 pounds are most com- 
monly used for general work. 


SCHUCHARDT & SCHUTTE VERNIER 
CALIPER 


Schuchardt & Schutte, Cedar & West Sts., New York, has 
placed on the market the improved form of vernier caliper 
shown herewith. This is a combination tool which can be 
used for measuring inside and outside diameters and also as 
a depth gage. The extension jaws seen above the regular 
caliper jaws, are used for internal Measurements, and the 
depth gage slides in a groove on the rear side and projects 


Combination Vernier Caliper for Inside, Outside and Depth Measurements 


beyond the end of the bar or scale, as shown to the right. 
The jaws and depth gage move together, so that all three 
measurements are obtained at one setting, and the scales 
give a direct reading. 

The general arrangement of this caliper is similar to the 
type formerly sold by this company, but the construction is 


982 


quite different. The fixed jaws for internal and external 
measurements are integral with the bar instead of being 
riveted in place, and the sliding jaw completely encircles the 
par, instead of being retained by a flat spring, as with the 
older design. This construction makes the tool much stronger 
and adapts it for hard usage in machine shops. 

The bar is 6 inches long and is graduated on the upper 
and lower edges. Two sets of graduations can be furnished. 
The upper and lower scales of one set are graduated to six- 
teenths and twenty-fifths of an inch with verniers reading 
to one-hundred twenty-eighths and one thousandths inch, re- 
spectively. The other set has one-sixteenth-inch graduations 
on the upper scale and millimeters on the lower scale with 
verniers reading to one-hundred twenty-eighths inch and cne- 
tenth millimeter, respectively. 


BATH GRINDING MACHINE FOR MUL- 
TIPLE KEY-SHAFTS 


The grinding machine illustrated herewith has been designed 
for grinding integral multiple key-shafts or sliding-gear shafts 
for automobile transmission cases. A formed grinding wheel 
is used and the sides of two keys as well as the circular sur- 
face between them, are ground simultaneously. This machine 
is built by the Bath Grinder Co., Fitchburg, Mass. Fig. 1 is a 
front view showing the water guards in place; Fig. 2 is an 
end view illustrating the construction and arrangement of the 
grinding wheel head; and Fig. 3 shows a kKey-shaft in place and 
the wheel in position for grinding. Before taking this latter 
view, the water guards were removed to expose the details of 
the machine. 

The vertical column has two wide bearing surfaces upon 
which the grinding wheel head is mounted. The column is 
strongly ribbed internally and firmly bolted to the base of the 
machine. The wheel-head is rigidly constructed and careful 
attention has been paid to the oiling system. The wheel-spin- 
dle is made of tool steel, hardened and ground, and runs in 
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plunger-bolt is released by a slight backward movement of the 
handle shown; then by a forward movement, the work is re- 
volved and the plunger-bolt engaged in the next taper notch. 
This mechanism is so designed that the dial cannot revolve 
backwards when free of the plunger, which insures a positive 
indexing action. The number of divisions on the dial are de- 
termined by the number of keys in the shaft to be ground. 


ne 


Fig. 3. View of Bath Grinder with Water Guards removed 

The footstock furnished on this machine is very compact 
and rigid in construction. The center carrier is flat and is set 
into the base at an angle, thus bringing the center within one- 
half inch of the top and one-half inch of the inner side of the 
footstock. This allows the grinding wheel to pass the footstock, 
without disturbing its position. The center carrier is operated 
by a spring controlled by the lever seen at the right-hand end 
of the footstock. The carrier may be locked firmly in position 


Fig. 1. Bath Multiple Key-shaft Grinding Machine 
= 


adjustable phosphor-bronze bearings, which are thoroughly pro- 
tected from grit. The handwheel for feeding the grinding 
wheel vertically, is graduated to read to 0.00025 inch, and it is 
equipped with a stop for grinding duplicate parts. The thrust 
of the vertical feed screw is taken by ball thrust bearings. 
The machine is provided with an indexing work-head, firmly 
bolted to the table. The indexing mechanism consists of an 
index dial, a tooth ratchet wheel and an index plunger-bolt, all 
of which are protected from water and grit. The index 


Fig. 2. End View of Bath Grinding Machine 
by the handle at the left. 
protected from water and grit. 

The wheel truing device, which is illustrated in Fig. 4, is 


All operating parts are thoroughly 


provided with three black diamonds. One is for forming the 
radius of the wheel and is operated by the short lever seen at 
the end of the fixture. The other two diamonds are for form- 
ing the sides of the wheel and are operated simultaneously by 
the long lever shown at the end of the fixture. The diamond 
for forming the radius is carried by a steel spindle which 


August, 1912 


revolves in a taper bearing, and is provided with a very sensi- 
tive adjustment. The alignment of the side forming diamonds 
is insured by adjustable taper keys. These bearings are care- 
fully protected from grit and water. 

After this device has been properly located at the back of 
the footstock, it should not be disturbed. When truing the 
grinding wheel, the table is moved so as to bring the center 
of the grinding wheel over the center of the diamonds, the 


Fig. 4. Device tor Truing Sides of Wheel and Forming Radius 


table being provided with a twin stop for locating it in the 
correct position. The master block for setting the diamonds is 
clamped on top of the wheel truing device base, which is pro- 
vided with a dovetail to insure alignment. The master block 
carries a hardened tool steel plug, to which the diamonds are 
set. A shield is furnished to cover the bearing on the wheel 
truing device when the master block is not in use. 

A combination centering and rest base is furnished for cen- 
tering work rapidly, and also for supporting slender work. 
This fixture is clamped to the table and is provided with a 
plunger, the top of which is formed to fit between two keys on 
the shaft to be ground. The plunger is actuated by a spring, 
and is controlled by a lever which has a cam cast integral and 
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Greaves-Klusman Quick-change 1'7-inch Engine Lathe 


engages the plunger. A slight turn of this lever to the left 
relieves the plunger, and, when used as a support, the plunger 
may be clamped firmly in position by moving the lever jn the 
opposite direction. 

The table is controlled in the usual manner by adjustable 
dogs operating against a reversing lever which actuate a clutch 
of the “load-and-fire’ type. The table can also be controlled 
by a hand-reversing lever, which provides means for auto- 
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matically stopping it at the end of its traverse, by simply 
giving the lever part of a turn at any time during the traverse 
of the table. All operating levers, handles and adjustments 
are within easy reach of the operator from the front of the 
machine. The water tank is separate from the machine, thus 
making it convenient for cleaning. 


ROBERTSON POWER HACKSAW 


In the June, 1912, number of Macuinery a power hacksaw, 
known as No. 2, manufactured bythe W. Robertson Machine & 
Foundry Co., 32 Greenwood Place, Buffalo, N. Y., was illustrated 
and described. The accompanying illustration shows a larger 
size of hacksaw, known as No. 5, built by the same company. 
This machine is designed for cutting off structural shapes and 
solid stock, round or square, the maximum capacity being 8 
by 15 inches. The saw frame is adjustable and allows the use 


“Hconomy’’ Power Hacksaw 


of a 10-inch blade for cutting small stock, which involves a 
great saving when large stock is not being cut continually. 
The vise has strong wide jaws and is provided with a quick 
adjustment so that the operator can open or close it instantly 
to take stock from 1 to 15 inches. The vise swivels to a 45- 
degree angle, and is graduated. 

The saw cuts on the draw stroke, and is raised on the return 
stroke by an arrangement which is very simple 
mechanically, yet positive and durable. The 
saw stops automatically when the cut is com- 
pleted. The tank shown under the bed is for 
cooling liquid, which is pumped to the blade 
by a rotary pump connected to the driving gear 
at the rear of the head. 

The maximum length of the blade is 24 
inches, the minimum being 10 inches; the 
stroke is 6 inches. The driving pulley speed 
is 140 R. P. M., and the net weight of the ma- 
chine is 360 pounds. 


GREAVES-KLUSMAN 17-INCH 
LATHE 


Greaves, Klusman & Co., Cincinnati, Ohio, 
have added to their line of lathes, a 17-inch 
quick change-gear type having a three-step cone 
and friction double back-gears. The bed is a 
new form designed to minimize twisting 
strains by means of heavy reinforcements un- 
der the V’s, which extend below the top of the 
girths. The headstock is massive and the spin- 
dle is made of high-carbon steel and runs in 
self-oiling phosphor-bronze bearings. The front 
spindle bearing is hardened and ground in position. The self- 
adjusting, friction, double back-gears can be engaged by the 
operator in any position along the bed, by simply shifting the 
horizontal bar shown. , 

With the two-speed, friction countershaft regularly furnished 
with this lathe, eighteen speeds are obtainable. As six of 
these speeds are secured without shifting the belt, it is con- 
venient to obtain the proper speed for roughing and finishing. 
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The frictions of the double back-gear mechanism are of sim- 
ple construction and have two rings which engage recesses 
in the gears. There are two toggles fitted in each ring which 
expand the frictions when the longitudinal bar is shifted. 
These frictions are self-adjusting for wear and have ample 
strength to transmit the maximum belt pull. 
The tailstock has an extra-long spindle which is gripped 
by two sets of double-plug clamps at both ends of the barrel. 
This clamping device is operated by a single handle. The 
carriage has a fuil length bearing on each V and a flat bearing 
inside the front V, which shortens the bridge and gives a 
direct support under the tool-rest. The apron is the double- 
plate box form. The quick-change gear-box at the left is a 
simple, compact design having but two handles which control 
the entire range of threads and feeds. The lathe is fitted with 
a chasing dial for “catching” threads, and all threads from 
two to fifty-six per inch can be cut, including the 11% pipe 


thread. There is a clutch for independently engaging or dis- : 


engaging the lead-screw on the feed-rod. 
erated by a handwheel on the gear-box. 

This lathe has a swing over the bed of 18% inches, a swing 
over the carriage of 1314 inches, and it takes 31 inches between 
the centers, with a 6-foot bed. The front spindle bearing is 
383/16 inches in diameter and 5% inches long, and the rear 
bearing is 254 inches in diameter and 45/16 inches long. The 
back-gear ratios are 3.5 to 1 and 12 to 1. 


This clutch is op- 


BLISS TOGGLE DRAWING PRESS 


The accompanying illustrations show the front and rear 
views of a toggle drawing press recently designed and built by 
the E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y. This is said 
to be one of the largest drawing presses of this type ever built. 
This press is intended for drawing and forming sheet metal 
automobile parts made of thick stock, such as brake drums, 


Fig. 1. Large Toggle Drawing Press built by E. W. Bliss Co. 


rear axle housings, etc., but it is equally well adapted for other 
lines of manufacture in which very heavy stock is drawn. 
The construction is of the built-up type, the bed, the crown- 
piece and uprights being separate and bound together by four 
7-inch steel tie-rods, which take all the working strain. These 
tie-rods are heated and shrunk into place. The frame columns 
are of cored box section, and impart great rigidity to the 
entire structure. The main crankshaft is 12 inches in diameter 


MACHINERY 


August, 1912 
and has a stroke of 24 inches. The stroke of the blankholder 
slide is 16 inches. 

The entire construction of the machine is in proportion to 
the 12-inch crankshaft and 7-inch tie-rods, and the calculations 
were based on the bending strength. With a factor of safety 
of 2%, the machine has a safe working capacity of 600 tons. 
Attention is called to the basis of the calculations, because 
in many instances, the capacity of presses is figured on the 
shearing strain. If the latter method were adopted in this 


case the press shown would have a capacity of 1000 tons, but 
to have this capacity with the bending strength taken as a 
basis, would require 9-inch tie-rods and a 16-inch crankshaft. 
The Bliss toggle movement is applied to the press and all 
pressure on the blank is transferred through straightened 


Fig. 2. Rear View of Bliss Toggle Press 


toggles directly to the frame, relieving the bearings from all 
friction and wear due to blank-holding, with a consequent re- 
duction in power consumption. ' 

The press is double geared, and the entire train of gears are 
of steel castings, and machine cut. The press is controlled by 
a powerful hand-actuated friction clutch of the double-grip 
type, the action of which is practically instantaneous. This 
clutch, in connection with the semi-automatic brake, places the 
movements of the press entirely under the control of the 
operator, so that it can be started or stopped at any point. 

It will be noted that the bottom of the outboard bearing 
standards are very high from the base of the press. This 
arrangement was necessary because of the low ceilings in the 
building at the place of installation, which requires the press 
to be placed in a pit of considerable depth. The actual ship- 
ping weight is 170,000 pounds. 


/ 


NEWTON HORIZONTAL MILLING 
MACHINE 


The Newton Machine Tool Works, Inc., 24th and Vine Sts., 
Philadelphia, Pa., has recently designed a heavy type of hori- 
zontal milling machine for forge work. The bed of this ma- 
chine is of an extra-heavy, double-ribbed, box-type construction 
having oil pans cast integral and bearings with square gibs 
for the table. The sides of the bed are fitted with tongues for 
attaching the uprights which extend to the floor line. The 
work-table is also exceptionally heavy, of double-ribbed box- 
type construction, and has an angular steel rack bolted to the 
bottom which is engaged by a bronze worm-gear of steep 
lead and large diameter. j 

The rail is of the inclined face type and is of large propor- 
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tions. It is fitted to the uprights with square lock bearings. 
Adjustments are made by taper shoes, and the alignment is 
maintained by the narrow guide bearing on the left-hand up- 
right. The bearing of the rail on this upright, for alignment, 
is on both sides of one shear, to prevent any distortion of the 
bearing surfaces. The bearing for the driving worm-wheel 
sleeve and the driving worm are cast solid with the rail, which 
gives a strong resistance to thrust and tends to eliminate 
chatter. 

The spindle revolves in a bronze bushed capped bearing, 
which has a hand side adjustment on the rail for convenience in 
setting cutters. The rail is of sufficient length to permit removy- 
ing the cutters without taking off the outer support. The 
spindle is arranged to drive the cutter arbor by means of a 
broad face key, and the arbor is held in place by a through 
retaining bolt. The outer end of the cutter arbor is supported 
in bushings that have parallel internal and taper external 
bearings, fitted with adjusting nuts to compensate for wear. 
Individual screws fitted with micrometer measuring collars 


Newton Horizontal Milling Machine for Forge Work 


are furnished for moving both the horizontal spindle and the 
vertical spindle saddles. The outer support is adjusted rapidly 
by means of a rack and pinion. The cross-rail elevating screws 
have a top and bottom bearing, and as the counterweights are 
heavier than the rail, tension is always maintained and lost 
motion eliminated. 


Pig ii. 


The New Britain Bench Polishing Machine 


As many forgings, such as large driving shafts, require 
feather keyways, this machine has been equipped with a ver- 
tical spindle to mill the ends of the keyways. 
spindle is five inches in diameter, and is arranged to drive the 
cutters by a broad face key. It is fitted with a No. 6 Morse 
taper, retaining and drift key slots, and a micrometer measur- 
ing shoulder. The vertical spindle is driven from a spur gear 
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placed beside the worm-wheel for the horizontal spindle. The 
motion is transmitted through a clutch so that the vertical 
spindle can be disengaged when not needed. 

This machine has a reversing fast power traverse, positive 
geared feeds with nine changes, and a reversing fast power 
elevation for the cross-rail, in addition to hand adjustment 
for the table and rail. One handwheel controls the hand move- 
ment of the rail and table, and the lever controlling the direc- 
tion of the rapid traverse for the table always controls the 
movement of the cross-rail. 

The diameter of the horizontal spindle is 6°34 inches; side 
adjustment of the spindle by hand, 12 inches; distance from 
the center of the spindle to the under side of the cross-rail, 4 
inches; independent hand adjustment of the vertical spindle, 
9 inches; width of work-table on the working surface, 42 
inches; length that can be milled, 12 feet; width between the 
uprights, 48 inches; maximum distance from the center of the 
spindle to the top of the work-table, 52 inches. 

This machine is driven by a General Electric 50—60-horse- 
power, shunt motor with a speed range of from 400 to 1200 
revolutions per minute. 


NEW BRITAIN BENCH POLISHING AND 
BUFFING MACHINE 


The bench polishing and buffing machine shown in Figs. 1 

and 2 is driven by an enclosed belt from beneath the bench. 

One advantage of having the driving belt enclosed is 

that it does not set up air currents which would carry 

dust about to the detriment of the worker’s health, and 

the loss, in some instances, of valuable material. This 

machine, which is built by the New Britain Machine Co., 

64 Bigelow St., New Britain, Conn., has been designed to 

facilitate cleaning, there 

being plain, smooth sur- 

faces with rounded cor- 

ners, so that all valua- 

ble material that is pol- 

ished and buffed off can 
be recovered. 

The drive from be- 
neath keeps the spindle 
down in the bearings, 
which is said to give a 
smoother running head 
than when the pull of 
the belt holds the spindle against the box cap. The drive 
from beneath also makes possible a simple means of 
starting and stopping without any loose pulleys. This is 
accomplished by swiveling the upper portion of the head 
which is hinged at the rear and is held by a toggle lever. 
When the head is lifted by pushing the lever down, as in 
Fig. 1, the belt is tightened and the spindle set in motion. 


Fig. 2. Starting Toggle raised to disengage Belt from Driving Pulley 


On the other hand, when the lever is raised, as in Fig. 2, 
the spindle is dropped onto a brake-block which stops it 
quickly, and the belt sags away from the driving pulley be- 
neath the bench. The toggle lever is so designed that as the 
belt tightens, the leverage increases, and, at the end of its 
downward movement, the toggle becomes self-locking. 

The machine is equipped with either a double- or single-end 
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spindle. The boxes are self-aligning and have a ball section 
in the center which allows the bearings to adjust themselves, 
if the shaft is sprung either by heavy belt pull or excessive 
polishimg pressure on the end of the spindle. The spindle is 
oiled by solid internal collars which dip into the oil and carry 
it up tothe strippers above, which distribute it to each end 
of the bearings. This collar also serves to take up end 
motion. 


GORTON HEAVY-DUTY CUTTING-OFF 
MACHINE 


The accompanying illustrations show a 16-inch heavy-duty, 
high-speed cutting-off machine recently built by the George 


Fig. 1, 
Gorton Machine Co., Racine, Wis. This machine has been 


under development by the Gorton company during a period of 
several years, the various details being covered by numerous 
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Gorton Sixteen-inch Cutting-off Machine with Drum raised to provide Access to Cutters 
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in diameter, in thirty seconds, and 12-inch bar can be cut off 
in one minute; but the working speed recommended is one 
minute for a 6-inch bar of the material mentioned, other sizes 
being operated upon in the same proportion. 

The machine is driven by a 40 H. P. variable-speed motor. 
The main driving gear is 72 inches in diameter with a 414-inch 
face, and is made of semi-steel. It meshes with a main driving 
pinion, integral with its shaft, made of a crucible steel forging. 
The diameter of the pinion is 5 inches, and as the cutter points 
are 10 inches from the center of rotation of the saw drum, this 
ar>angement makes an exceedingly powerful drive. The out- 
side clutch gear, shown in Fig. 3, is 86 inches in diameter and 
is driven directly from the motor through an intermediate 
gear as indicated. The cutter travel 
can be varied from 17 feet per minute 
up to 51 feet per minute, according to 
the kind of stock being cut. The cut- 
ter blade is % inch thick, and the 
opening between the cutter points is 
20 inches in diameter. To avoid acci- 
dental breakage of cutters, the main 
clutch is provided with a shearing pin 
which will release the driving mecha- 
nism when undue strain is placed 
upon the cutter. This shearing pin 
is so located that the cutter is dis- 
connected from all parts of large 
diameter which continue to revolve 
until the motor is shut down. This 
arrangement avoids any flywheel 
effect which would tend to continue 
to rotate the cutter after the shearing 
of the pin. 

The stock is fed through the ma- 
chine by means of a stock carriage, 
as indicated in Fig. 2. The amount of 
stock fed may be measured off accu- 
rately by means of a measuring bolt. 
The stock severed is forced on 
through the V-block at the rear of 
the machine, indicated in Fig. 3. 
Simple and powerful clamping ar- 
rangements are provided. These 


may be operated either by hand, or by hydraulic or pneumatic 


means. ’ 
An important feature of this machine, as well as of other 


Fig. 2. Cutting-off Machine with Bar in Place ready for Cut 


patents both in the United States and abroad. The special 
feature of the machine is its great capacity; it will sever 
round, 30 to 40 point carbon open hearth steel bars, 6 inches 


Fig. 3. Rear View of Gorton Cutting-off Machine 
Gorton cutting-off machines, is that the cutter blade with its 
drum is driven through spur gearing, as this means of driving 
is most economical in power consumption, most durable, and 
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least expensive to manufacture and to maintain. The feed 
is by means of a worm and worm-gear segment. 

The question of lubrication has been given special attention. 
The saw drum bearings operate in a flood of oil, and the con- 
struction is such that it is impossible for the cutting com- 
pound, chips or dirt to enter these bearings. The main pinion 
bearings, which are 3% inches in diameter, also operate in a 
flood of oil. The feed work cases are also flooded with oil, and 
the main driving clutch is partially so lubricated. A pump 
is provided for flooding the cutters with lubricating compound 

_when in operation. 

The total net weight of the machine, as shown in the illus- 
trations, exclusive of the stock rack, is 55,000 pounds. The 
total height of the machine, including the motor, is 12 feet, 
the shipping height, with motor removed, being 9 feet 6 
inches. The length of the base on the floor line is 9 feet 6 
inches, the width being 7 feet. 


KELLY AUTOMOBILE HUB REAMERS 


The accompanying illustration shows a boring and reaming 
outfit for automobile wheel hubs made by the Kelly Reamer 
Co., Cleveland, Ohio, the tools as shown being especially in- 
tended for use on the Jones & Lamson turret lathe. The tool 
shown to the right is the boring tool used for roughing only, 
while that shown to the left is the finishing reamer. The 
tools shown at the bottom, between the shanks of the holders, 
are exchange-tools used for the small end of the hub. 

One of the improvements introduced in these tools as com- 
pared with the ordinary design of Kelly reamers, illustrated 


Kelly Roughing and Finishing Reamers for Automobile Wheel Hubs 


and described in the July, 1908, number of Macutnmry, is that 
the reamer blades do not extend outside of the flat reamer 
holder body in the lengthwise direction. Thus the tools can 
be easily slid in and out of the holder and rapidly exchanged. 
This feature is especially valuable for crankcase work, where 
it is imperative that the boring and reaming be done at one 
setting of the work, to insure alignment. The special con- 
struction then permits the change from boring or roughing 
reamer bodies to floating finishing reamers to be made rapidly 
and without difficulty. 


TWENTIETH CENTURY BALANCING STAND 


The balancing stand shown in the accompanying illustration 
has been brought out by the Rockford Tool Co., Rockford, I11., 
and is designed for balancing pulleys, flywheels, armatures, 
etc. It will swing wheels 8 feet in diameter, and has a carry- 
ing capacity of 5 tons. The distance between the standards 
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is adjustable, the maximum distance being 8 feet and the 
minimum distance 2 feet. The adjustment is by means of a 
rack and pinion, the hand-crank shown in the foreground 
being used for this purpose. 

The size of balancing stand shown in the illustration is 
known as No. 4. Besides this one, four other sizes are built, 
known as Nos. 1, 2, 2A and 8. Size No. 1 is intended for 
bench use and is 20 inches between the standards. It will 
swing 22 inches, and carry a weight of 1000 pounds. No. 2 and 
2a both swing 46 inches and have a distance of 30 inches be- 


Twentieth Century Balancing Stand, built by the Rockford Tool Co. 


tween standards. No. 2 has a carrying capacity of 1000 pounds, 
while No. 2A will carry one ton. Size No. 3 has a carrying 
capacity of 214 tons with a maximum distance of 6 feet be- 
tween standards, and a swing of 6 feet. 

The rotating disks which carry the shaft of the wheel to 
be balanced run in ball bearings. The disks on stands Nos. 
1 and 2 are made from steel, hardened and ground, while the 
disks on sizes 2A, 3 and 4 are made from chilled cast iron 
and ground. 


ELGIN BENCH TAPPING MACHINE 


The Hlgin Tool Works, Elgin, Ill., has brought out a new 
tapping machine of the bench type. The construction of this 
machine is very Simple, as 
will be seen by referring to 
the engraving. Thetwo heads 
which carry the tapping spin- 
dle and the work table re- 
spectively, are mounted on a 
vertical column or _ shaft 
which can be furnished in 
different lengths so that holes 
in the side of a box or frame 
can be tapped. The tap spin- 
dle is driven through a fric- 
tion clutch interposed between 
the belt pulleys shown. One 
of these pulleys carries an 
open belt, and the other a 
cross belt for obtaining a re- 
verse movement. 

To operate the machine, the 
work is placed on the table 
and is lifted up until the tap 
enters the hole. A stop-collar 
on the table spindle is set for 
the required depth, and when 
this collar comes against the 
under side of the _ table 
bracket, the upward movement 
is arrested and the tap spindle 


Elgin Bench Tapping Machine 
is drawn downward, thus disengaging the friction clutch from 
the upper driving pulley. A slight downward pressure then 
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engages the reversing clutch, and the tap is backed out of the 
hole. 


SANDERSON PORTABLE BORING-BAR 


The accompanying illustrations show a portable boring- bar 
for straight and taper holes, which has been brought out by 
the Sanderson Tool Sales Co., 438-439 
Brown-Marx Bldg., Birmingham, Ala. 
Fig. 1 shows the general appearance of 
the tool, while the line engraving, Fig. 
2, shows the details of the design. The 
special features of the boring-bar are 
that it is readily adjusted, easy to op- 
erate, and simple in construction; it 
can be applied to ordinary drill presses, 
radial drills, lathes, electric or air mo- 
tors, and in fact to any machine or ap- 
pliance having a revolving element. 

The tool consists, as shown in Fig. 2, 
mainly of a tool carriage A, a tool bar 
guide D,and a driving bar J. The tool 
carriage consists of a rack and worm, 
and a holder with a graduation seg- 
ment. The rack holds the cutting tool 
B which is inserted at right angles to 
it at the bottom end. The tool is op- 
erated by a star feed at C. The rack is 
guided by the tool bar guide D which 
is dovetailed so as to hold the rack and 
tool firmly and prevent the tool from 
chattering or vibrating. Adjustment 
for different tapers is easily obtained 
by loosening the nuts #, F and G@. If 
a straight hole is to be bored, the 
tool is merely set over by means of the nuts and slots to any 
diameter within the capacity of the bar. 


Fig. 1. Sanderson Portable 


Boring-bar 


Machinery 


Fig. 2. General Design of Portable Boring-bar for Straight and Taper Holes 

The length over-all of the device is 32 inches. The taper 
shank fits a No. 4 Morse taper socket. The tool has a capacity 
for boring holes varying from 2% to 5 inches in diameter, 
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straight or taper, to a depth of 8 inches. The taper adjust- 
ment allows tapers up to 6 degrees to be bored. Special bars 
can be made to take care of holes of other dimensions and 


tapers. 
* oF, 


NEW MACHINERY AND TOOLS NOTES 


Knurling Tool: A. B. ‘Campbell, Fairport, N. Y. Hand- 
operated knurling tool having three knurls. The part to be 
knurled is placed in a vise and the tool, which is turned like a 
die, feeds itself along the surface of the work. 


Die-head: Pottstown Machine Co., Pottstown, Pa. Die-head - 
having a machinery steel body and four chasers which are 
securely held in internal slots, the angle of which conforms 
to Briggs standard pipe tapers. These heads are made in 
several sizes having capacities from 1 to 6 inches. 


Radial Drilling Machine: Cincinnati Bickford Tool Co., 
Oakley, Cincinnati, Ohio. Plain radial drilling machine of an 
improved design. This machine is equipped either with a 
cone drive, speed-box drive, variable-speed motor drive, or a 
motor and speed-box drive. All gearing is enclosed and the 
construction throughout is along modern lines. 


Sensitive Drill Press: Francis Reed Co., Worcester, Mass. 
Sensitive drilling machine which is provided with six spindle 
speeds. Three speeds are obtained from cone pulleys and this 
number is doubled by shifting the position of the quarter- 
turn idler at the top of the column. This idler is controlled 
by a lever and is automatically locked in position. 


Electric Welders: Geuder, Paeschke & Frey Co., Milwaukee, 
Wis. Automatic electric spot-welders made in four sizes, 
ranging from 10 to 50 kilowatts capacity. The machine is set 
in motion by a foot pedal, and all welding operations are en- 
tirely automatic. The capacity is from 100 to 200 welds per 
minute when operating on sheets of from 19 to 31 gage thick- 
ness. 


Tap Grinder: Wells Bros. Co., Greenfield, Mass. Machine 
for grinding taps correctly. The tap to be ground is held be- 
tween centers and it is kept in the proper position by an ad- 
justable spring-finger which regulates the clearance. The 
grinding is done by a cup wheel. The machine has a self- 
contained countershaft, and will take taps up to 12 inches in 
length. 


Bench Lathe Attachments: Elgin Tool Works, Elgin, Ill. 
Auxiliary equipment for the bench lathe, including a filing 
attachment, two milling attachments and cylindrical and sur- 
face grinding attachments. One of the milling attachments 
has a horizontal spindle carried upon a vertical slide, and the 
other a vertical spindle which can be set in any desired po- 
sition. 

Turret Lathes: Warner & Swasey Co., Cleveland, Ohio. 
Hollow hexagon turret lathes of recent design, known as Nos. 
2A and 3A machines, respectively. The 2A size has a capacity 
for bar stock up to 2% inches in diameter and, with a chuck- 
ing outfit, will take castings or forgings 12 inches in diameter. 
The 8A machine has a capacity for bar stock up to 3% inches 
in diameter and for chuck work up to 15 inches. 


Drilling, Boring and Milling Machine: Detrick & Harvey 
Machine Co., Baltimore, Md. Heavy drilling, boring and mill- 
ing machine of the horizontal type, having a box-shaped run- 
way on which a large vertical column is mounted. The latter 
has a traverse of 168 inches and the saddle a vertical move- 
ment of 144 inches. Power for traversing the column and 
saddle is obtained from a 7%-horsepower motor, and the 
spindle is driven by a 20-horsepower motor. 


Drilling Machine Vise: Easton Tool & Machine Co., Easton, 
Pa. Vise for use on table of drilling machine. The front 
jaw has a travel of 31% inches and the rear jaw can be turned 
to present different sides to the clamping or front jaw. One 
side of the rear jaw corresponds to the clamping jaw; another 
side serves as an angle-plate, and the two remaining sides 
are provided with V-grooves for holding cylindrical work, one 
groove being vertical and the other horizontal. 


Bevel Gear Shaper:. Browning Engineering Co., Cleveland, 
Ohio. Automatic bevel gear shaper having a revolving templet 
which gives the proper shape to the teeth, so that epicycloi- 
dal, involute or any special form of tooth can be cut by pro- 
viding the proper templet. Twenty-five templets are supplied 
with the machine. When the shaper is in operation two tools 
plane opposite sides of the same tooth, alternately, and a gear 
is finished complete in one revolution of the blank. 


Automatic Bevel Gear Shaper: Fred Mill, 622 William Ave., 
Detroit, Mich. When this shaper is in operation, cuts are 
taken from first one tooth and then the next, and so on around 
the blank. The arbor bearing is then moved on its horizontal 
axis to give a new depth of cut, and the teeth are planed 
successively as before. This operation is repeated until the 
teeth are formed to the required depth. The tool is relieved on 
the backward stroke and all movements are automatic. 


Spring Coiling Machine: F. H. Sleeper, 12 Shafner St., 
Worcester, Mass. Universal coil-making machine which will 
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coil and cut springs of various shapes, and has a capacity 
for diameters varying from % to 2 inches. The wire enters 
the machine between rolls and it is pushed through guides to 
the coiling and cutting-off mechanism. The rolls have two 
grooves for receiving either large or small stock. On the main 
shaft of the machine there are three cams; one of these varies 
the diameter of the coil, another gives the pitch or opening 
between the coils, and the third is for cutting off. The output 
of this machine varies from 35 to 100 springs per minute. 

Inverted Spindle Drilling Machines: Foote-Burt Co., Cleve- 
land, Ohio. One machine is a special design for drilling oil 
holes 44 inch in diameter and 8 inches long. It is a 4-spindle 
. inverted type, the spindles projecting through the table and 
the work being held in the upper heads. When drilling, the 
heads are fed downward either by hand or power. This com- 
pany has also built two other machines of the inverted type, 
each of which has six spindles. One is designed for machining 
6-cylinder automobile engine castings, and the other is for 
drilling long oil holes in cast-iron belt conveyor brackets. 
One of the advantages of this inverted construction is the 
absence of overhang and the ease with which chips may be 
disposed of. 


* + 


LATHE MILLING ATTACHMENT 


The Haase Machine Works, 411 Fifth Ave., So., Minneapolis, 
Minn., is manufacturing an attachment for converting a lathe 
into a milling machine, whenever milling operations can be 
performed to advantage in connection with turning. This 
attachment is shown applied to a lathe, in the accompanying 
illustration. The milling spindle is vertical and is carried by 
a housing clamped to the toolpost. The drive to the spindle 
is through a square, universal-jointed shaft connecting through 
gearing with an overhead countershaft, which, in turn, is 
driven by a belt from the headstock cone. The feeding move- 


Haase Lathe Milling Attachment 


ment for the milling cutter is also obtainea from the overhead 
countershaft, which connects by belt with the regular carriage 
feeding mechanism, as the illustration shows. 

This attachment is intended for cutting teeth in spur and 
bevel gears, fluting taps and reamers, splining, etc. When 
the lathe is to be used for milling, the cone pulley is disen- 
gaged from the face-gear, so that the spindle remains station- 
ary. The spindle is indexed for gear cutting, fluting, etc., by 
the index-plate and worm-gearing seen attached to the left- 
hand end of the spindle. This indexing mechanism is held 
stationary by the yoke extending from the lathe, and it is 
expanded in the end of the hollow spindle by a bolt which 
holds it in position. The overhead driving mechanism for 
this attachment does not interfere with the regular operation 
of the lathe, and it can be attached without drilling any holes. 
The countershaft has, in addition to the two vertical supports, 
diagonal braces at the rear, which are attached to the back- 
gear spindle. Some examples of the work done by this milling 
attachment are shown in front of the lathe in the illustration. 
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DROP-HAMMER MODEL FOR SALESMEN 


When selling or attempting to sell any machine or tool, 
it is often difficult to make a prospective customer fully ap- 
preciate the good points of the design by a verbal description, 
even though photographs 
and drawings are used for 
illustrating the noteworthy 
features. The Billings & 
Spencer Co. has adopted a 
novel plan of using a model 
in connection with the sell- 
ing of drop-hammers, for 
demonstrating the advan- 
tages. This miniature drop- 
hammer, which is illustrated 
in the accompanying illus- 
tration is an exact duplicate 
of the 3000-pound hammer 
built by this company. The 
model only weighs sixteen 
pounds, whereas the large 
hammer has a base weighing 
approximately 5000 pounds 
and has a height of about 
twenty feet. This working 
model is shown to every pros- 
pective customer called upon, 
and it enables the salesman 
to back up his claims in a 
very forceful way. 

The Billings & Spencer Co. 
also uses one of these models 
in the plant at Hartford for 
instructing new workmen in the proper operation of drop- 
hammers. This makes it unnecessary to use a large hammer 
for purposes of instruction. 


Miniature Drop-hammer used by 
Billings & Spencer Salesmen 


¢ + 


PORTABLE MOTOR OUTFIT 


The portable motor outfit shown herewith is used in a print- 
ing press manufacturing plant for testing presses on the 
assembling floor. The motor is carried on a four-wheeled truck 
so that it can be moved about easily, and the starter is mounted 
on top of the motor, which makes a very compact arrangement. 


Reliance Adjustable-speed Motor and Starter mounted on Truck for 
Testing Printing Presses 


A 7%-horsepower Reliance adjustable-speed motor of the arma- 
ture-shifting type, is used. The motor has a speed range of 
from 470 to 1880 revolutions per minute, and, in addition, the 
starter is provided with a special heavy resistance which gives 
a further speed reduction of 50 per cent for very slow speeds. 
The main line switch and fuses are mounted on the rear of 
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the starter. An insulated cable of any desired length may be 
used for connecting the motor to line plugs at different points 
about the shop. A similar outfit in another printing press 
plant is equipped with a flexible shaft and is used for certain 
boring, drilling and facing operations which can be done to 
better advantage while the press is being assembled. 


* + * 


BAR AND CHUCK WORK IN CLEVELAND 
AUTOMATICS 


Automatic and semi-automatic machines are employed at the 
present time for doing such a large variety of work that a 
study of the tool equipment used in the production of different 
machine parts should be of value to the designer and shop 
man, as well as educational to the builder who is interested 
in economical manufacturing methods. Fig. 1 of the ac- 
companying illustrations shows three interesting examples of 
work recently done on some of the machines built by the Cleve- 
land Automatic Machine Co., Cleveland, Ohio. 

Sectional and end views of a phosphor-bronze bearing for 
a gas engine are shown at A, and Figs. 2 and 38 illustrate the 
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Fig 1. (A) Phosphor-bronze Bearing. (B) High-speed Steel Drill Blank 


(C) Cast-iron Flanged Wheel 


method of turning this part in a standard model turret ma- 
chine, which is fitted with a tilting magazine attachment. The 
part is finished in two operations. The rough castings are 
taken from the magazine and placed in the chuck by means 
of conveyer B. Fig. 2 shows the position of the turret just after 
the conveyor has received the casting from the magazine, and 
Fig. 3 shows the conveyor after it has been indexed in line 
with the chuck. 

The end of the casting is faced and the hole drilled and 
chamfered by the tools shown at ©, which include a three- 
fluted drill, a chamfering tool for the mouth of the hole and a 
facing tool for the end. The center turning tool D carries a 
cutter for roughing the taper part next to the flange (see Fig 
1), and there is also a cutter for roughing the straight part 
and a chamfering tool for the corners. These outside rough- 
ing operations are performed at the same time that the tools 
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at OC are in operation, so that six tools are working simultane- 
ously. 

Tool EH, mounted on the tool-block at the rear of the cross- 
slide, finishes the taper part next to the flange and also the 
side of the flange. The boring tool #, which is mounted in an 
adjustable tool-holder in the turret, next comes into operation, 
after which the hole is accurately finished by a floating reamer 
G. While the reaming operation takes place, an overhanging 
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Fig. 2. Cleveland Standard Model Turret Machine equipped with 
Magazine for Turning Part shown at A, Fig. 1 


tool which is mounted in the same holder with the reamer 
finishes the outside diameter of the flange. 

The thread on the end of the casting is cut by a button die. 
At the time the thread is being cut the peripheral speed of 
the work is 59 feet per minute, whereas the speed while the 
other tools are in operation is 90 feet per minute. This com- 
pletes the first operation, which requires 2 minutes and 30 
seconds. 

The second operation is that of recessing the flanged end 
(see Fig. 1). This work is done on the same machine and 
with the same magazine, but there is a cross-slide tool held in 
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Fig. 38. Conveyor in Position to insert Rough Casting in Chuck. 


the turret for finishing the flange and counterbore. The second 
operation requires 50 seconds, so that the casting is finished 
complete in 8 minutes and 20 seconds. The rough casting 
weighs 17 ounces, and the finished piece 9 ounces. The princi- 
pal dimensions are given in Fig. 1. 

Another example of work doné on the automatic is shown 
at B, Fig. 1. This is a high-speed steel drill blank which is 
finished in 6 minutes 35 seconds. It is 1 inch in diameter, 1114 
inches long and has a No. 3 Morse taper shank. The machine 
used for this work is a regular plain screw machine which is 
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cammed double, one drum being used to operate the box turn- 
ing tool, and the other the longitudinal slide and tool for turn- 
ing the taper shank. 

The bar stock is fed through the spindle against a swinging 
gage stop; then a roller-rest box-tool A (Fig. 4) which is 
mounted on the tailstock spindle, advances and starts turning 
the body of the drill blank. On the front cross-slide there is 
another slide B which moves in a longitudinal direction and 
is set at an angle for turning the taper shank of the drill 
blank. This slide is operated by the cams H and J on the 
large cam drum. ‘These cams control the movement of a slid- 
ing guide D, which moves independently upon the tailstock 
spindle and connects with slide B by: connecting-bar 0. The 
tool which turns the taper shank of the drill is shown at HE. 
This tool and the box-tool for turning the straight part start 
and finish their cuts at the same time. The taper shank is 
considerably shorter than the straight part of the drill blank, 
so that a slower feed can be used, which is desirable owing 
to the gradual increase in the depth of the cut. The slide B 
is adjustable so that it can be set for different tapers. 

At the rear of the roller-rest box-tool A there is a holder 
carrying another set of steadying rolls and a tool F which 
finishes the point of the drill to the correct angle. A com- 
bination tool G on the rear of the cross-slide rough-turns the 
point of the next drill and breaks the corner of the taper shank 
end of the finished blank as the latter is being cut off. The 
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job, as illustrated in Fig. 5. The outside of the wheel is 
turned to within 0.0015 inch of the given size, and because of 
the accuracy required, a single-pointed tool is used instead of 


Fig. 6. Driving Mechanism for Boring and Back-facing Attachment 
a forming tool, and two cuts are taken. The machine is fitted 
with a three-jay universal chuck which has special jaws that 
engage the three cored holes in the web of the casting. The 
work is chucked by hand as in any ordinary chucking machine. 

There is a boring and back 
facing attachment having an in- 
dependent drive mounted at the 
left-hand end of the spindle head. 
The rear end-of this bar and the 
driving mechanism are supported 
by a framework A, as illustrated 
in Fig. 6. The bar extends 
through the spindle and, in this 
particular case, carries a boring 
tool for roughing and a facing cut- 
ter which faces the rear end of the 
hub. At the same time, tool B, 
which is mounted in the turret, 
rough-faces the front end of the 
hub, and a tool on the rear cross- 
slide rough-turns the outside diam- 
eter of the wheel and also the top 
of the flange, so that five tools are 
working simultaneously at this 
time. The outside of the wheel 


Fig. 4. Cleveland Plain Automatic fitted for Turning Drill Blanks *» 


actual labor cost for producing this drill blank is about 7 mills 
per blank. 
An example of chuck work is shown at C, Fig. 1. This isa 
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Fig. 5. Cleveland Convertible Automatic Turret Machine having Special 
Equipment for Turning Flanged Wheel C, Fig. 1 


cast-iron flanged wheel having a diameter of 6 inches. These 
wheels are turned in a standard-model, convertible automatic 
turret machine having a special equipment for this particular 


has a peripheral speed of 50 feet 
per minute, and the boring cutter is operated at the rate of 80 
feet per minute by the independent driving mechanism pre- 
viously referred to. By changing the driving pulley on the 
countershaft, the speed of the bar can be varied to suit different 
classes of work, 

The next tools which come into operation are the two held 
in bar C, which is mounted in the turret. These are finish- 
boring and facing cutters. While these cuts are being taken, 
the spindle speed is increased to give a peripheral speed inside 
the hole of 80 feet per minute. After the finish-boring cut is 
taken, the speed is reduced to 50 feet per minute on the out- 
side diameter. The hole is then accurately sized by reamer D, 
and the tread of the wheel is finished by tool # on the rear 
cross-slide. The flange of the wheel is finished by one of the 
two tools mounted on the front cross-slide, while the other 
faces the rim of the wheel. 

The tools on the rear cross-slide move in a longitudinal 
direction, and the slide upon which the rear tool-block is 
mounted can be seen at F. The longitudinal movement is 
obtained by cam drum H which imparts motion to the slide 
through connecting-bar G. A bell and stop-motion attachment 
stops the machine after each piece is completed. One of these 
castings is finished in 3 minutes 45 seconds. This operation 
shows the adaptability of this machine for chucking operations, 
as well as for handling bar work of various kinds. 


* * 


Always have all bearing surfaces for nuts or heads of cap- 
screws spot-faced. 
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THE ABILITY OF BILL 


By A. P. PRESS 


Bill came in to see us the other day. Bill was one of our 
apprentice boys five years ago, and he was noted more for 
what he didn’t do than for what he really accomplished— 
not but that his ability to turn off work was good enough, 
but his inherited ability to get clear of doing it was greater 
still. So putting the two together his abilities seemed to be 
largely of the last described order. 

When Bill came in looking pretty eeeneiyaie and seated 
himself in the best chair in the office, and took out a fat 
cigar with a gold band around it, and offered us one of the 
same brand, we knew that we were right. 

“Yes,” said Bill, as he got warmed up a little, “I was down 


to Baltimore one day last week, and as I was strolling around, ° 


I wandered into a big machine shop, that had just gone into 
the assignees’ hands. The auctioneer was showing off the 
machinery in the usyal manner, and, of course, I was in- 
terested. I did not have any money, but I had on a good 
suit of clothes, good friends, and a pocket full of these same 
cigars (which, by the way, are some that my wife gave me 
at Christmas), pretty good aren’t they? 

“T was inspecting a big boring mill which was a fine ma- 
chine, when I noticed a little bunch of buyers over in the cor- 
ner. When I had sized up the mill, and some of the other 
large tools pretty well, one of the bunch came over to me.” 

“Say, Mister, are you interested in this outfit?” 

“Sure I am.” 

‘Well, how high do you think you could go?” 

“The sky is my limit.” 

“Now say, stranger, we are making up a little pool on 
this to buy the whole shop. Do you want to come in?” 

“No, I think I had better stick by my lonesome.” 

“Now see here, that’s going to queer the whole thing. 
What will you take to keep out?” 

“Well, I have come quite a ways. I don’t like to go home 
with an empty pocket. What is it worth to you?” 

He went back and the bunch got together and back he 
came. 

“Now then if you will keep out of it entirely we will give 
you an even $500.” 

“Yes, $500 is all right, but it looks to me as though there 
was more than $500 in it. Is that cash?” 

“No, we will have to give you a check,” 

“JT don’t seem to see that. Make it $500 cash and it is a 
bargain.” 

Back he went and there was a great taking out of pocket- 
books for a few minutes, and then he came back. 

“We have got just $450. If you will take it we will make it 
cash.” 

“And take it I did,’ said Bill, ‘‘and that is where these 
good clothes came from, and the vacation too.” 

Bill has gone, although the flavor of that cigar still lingers 
in the office, and our opinion of Bili is that he will be noted 
all his life, not for the things he does, but for the things that 
others think he is going to do. 


And there are others. 
*% * * 


In a paper entitled “The Effect of the Relation of Stroke 
and Bore in Automobile Engines,’ presented by Mr. John 
Wilkinson, before the summer meeting of the Society of 
Automobile Hngineers, at Detroit, June 27-29, 1912, the author 
stated that as a pure thermal question there ig no apparent 
reason why the stroke to bore ratio cannot be carried up to 
and even exceed a ratio of 2. In the mechanical design, 
however, difficulties begin to appear when the ratio exceeds 
1.35, and when the ratio exceeds 1.5 the objections become 
so strong that there appear to be no compensating features 
for the increase in weight and expense. An excessively long 
stroke involves too much weight in the valve mechanism. It 
might, therefore, be fair, according to the author, in placing 
general limits on the stroke to bore ratio, to say that it is 
limited in one direction to 1 by the cooling limit of the 


piston, and in the other direction to 1.5 by the limits of me- 
chanical adaptability. 
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COLORING ALUMINUM 


A process for coloring aluminum is described in the Brass 
World. This process has been patented by S. Axelrod of 
Oberschoneweide, Germany. It consists in treating the alumi- 
num surfaces with a solution of cobalt nitrate and then 
heating the object. The heat changes the color of the sur- 
face, and gradations ranging all the way from steel gray to 
brown and finally black may be obtained, according to the 
temperature to which the article is heated. The salts should 
be either neutral or alkaline. The aluminum article is. 
dipped in the salt solution, or the solution may be applied 
with a brush, the salt having been dissolved in water pre- 
vious to application. The exact temperature to be used is 
not stated, but it is rather low, as aluminum melts at a 
comparatively low heat. It is stated that the colors thus 
produced will not rub or scale off, and that they are perma- 
nent. The inventor also claims that zinc, tin and other 
metals may be colored by cobalt nitrate or other cobalt 
salts in the same manner. 

k * * 


During the first week in August, the centenary of the great 
Krupp works at Essen, Germany, will be celebrated. The cele- 
bration will be attended by the Emperor and many other 
German rulers, military officers, admirals and civil Officials. 
The festivities will be largely military in nature in order to 
give emphasis to the important part that the Krupp works 
have played in military and naval armaments. One feature 
will be a series of sham battles. Men armed with weapons 
of the era of the Emperor Maximilian will fight with an army 
equipped with modern rifles and artillery. 

* * * 


PERSONALS . 


John Bath, designer of the Bath grinder and formerly man- 
ager of the Bath Grinder Co., Fitchburg, Mass., has been made 
sales manager of the Reed-Prentice Co., Worcester, Mass. 

Robert H. Lasch has resigned his position of chairman and 
managing director of the Selson Engineering Co., Ltd., Lon- 
don, England, and Mr. Henry M. Sonnenthal has been ap- 
pointed in his place. 


Ira J. Peat has resigned as assistant foreman of the Sim- 
plex Time Recorder Co., Gardner, Mass., to take the position — 


‘of general superintendent of the Long Mailing Machinery 


Co., of Minneapolis, Minn. 


Edward Rivett of the Rivett Lathe Mfg. Co., Boston, Mass., 
who sailed for Hurope in June, will return in October to re- 
sume his duties as president of the reorganized Co now 
known as the Rivett Lathe & Grinder Co. 


H. A. S. Howarth, a valued contributor to MACHINERY, 
who for the past year has been assistant: professor of mechan- 
ical engineering of the Lehigh University, South Bethlehem, 
Pa. has been appointed assistant professor of machine de- 
sign at the Carnegie Technical Schools, Pittsburg, Pa. 


Edwin Rust Douglas, mechanical and electrical engineer, 
has resigned the position of works manager of the Hero 
Mfg. Co., Philadelphia, Pa., and is now acting as consulting 
engineer with that company and with David Lupton’s Sons 
Co., and §. L. Allen & Co., all of Philadelphia. Mr. Douglas 
will be able to serve others also, to a limited extent, in 
problems concerning manufacturing and factory organization. 


Joseph E. Martin, formerly in charge of the estimating and 
boring mill department of the Bullard Machine Tool Co., 
Bridgeport, Conn., has resigned his position to take that of 
superintendent of the Foster Engineering Co., Newark, N. J. 
Mr. Martin was with the Bullard Machine Tool Co. for eight 
years. His friends in Bridgeport and associates in the Society 
of Mechanical Foremen, of which he was president, gave him a 
farewell reception. 


Gilbert H. Pearsall has been made vice-president of the 
Jacobs-Shupert U. S. Firebox Co., and will be in charge of 
the Eastern sales office of that company with headquarters at 
Room 732, 30 Church St., New York City. Mr. Pearsall will 
retain his position as secretary.of Joseph T. Ryerson & 
Son with which concern he has been identified since May, 
1901. He has been in general charge of the sales of the 
Ryerson company since January 1, 1905. Prior to that con- 
nection he held positions in the traffic and transportation 
departments of several railway companies. 


Charles B. Moore has resignéd as vice-president of the 
American Arch Co., and has been elected vice-president of 
the Jacobs-Shupert U. S. Firebox Co. Mr. Moore aill be in 
charge of the Western sales department of the company with 
offices in the Railway Exchange Bldg., Chicago, Ill. Mr. 
Moore organized the Columbia Boiler Co. in 1900 for the 
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A New Machine for Grinding Straight or Taper 
Holes in Gears, Cutters, Collets, Bushings, Etc. 


No. 22 Internal Grinding Machine 


This machine meets the requirements of all varieties of internal grind- 
ing within its range that can be revolved. Taper holes can be ground 
as easily as straight ones. 


New and interesting features in design, combined with many of the 
successful constructions of our universal grinding machines, insure 
accuracy, handiness, rapid operation, and great durability in this 
latest addition to our line. : 


The advantages of a machine designed especially for internal 
grinding are worth investigating. We will gladly send you an 
interesting circular, on request. 


BROWN & SHARPE MANUFACTURING COMPANY 


PROVIDENCE, RHODE ISLAND, U.S. A. 
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purpose of manufacturing house heating apparatus and boilers. 
In 1902 he organized the American Locomotive Equipment Co., 
and was general manager and a director of that company 
until 1911, when he was elected its president. He assisted 
in the organization of the American Arch Co. in 1910 and 
was elected vice-president and a director of that company 
in 1911. He also organized the Boss Nut Co., of which he is 
a director. Mr. Moore is the inventor of a number of loco- 
motive devices, the best known of which are his locomotive 


brick arches. 
% % * 


COMING EVENTS 


August 20.—Annual convention of the International Railroad Mas- 
ter Blacksmiths’ Association at Hotel Sherman, Chicago, Ill. J. E. 
Carrigan, Rutland Railway, Rutland, Vt., chairman of the executive 
committee. 

September 2-7—Sixth congress of the International Association fot 
Testing Materials at the Hngineering Societies Building, 29 W. 39th 
St., New York. H. F. J. Porter, secretary, 1 Madison Ave., New York. 

September 9-11.—Ninety-third meeting of the National Association 
of Cotton Manufacturers at the Griswold, Eastern Point, New London, 
Conn. C. J. H. Woodbury, secretary, Boston, Mass. 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; Hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. 

September 30-October 4.—Autumn meeting of the Iron and Steel 
peat ate at Leeds, England. G. C. Lloyd, secretary, 28 Victoria St., 

ondon. 

October 4-26.—International Machinery HPxhibition at Olympia, Lon- 
don, England, organized by the Machine Tool and Engineering Asso- 
ciation, Ltd. 

October 7-11.—Annual convention of the American Electric Railway 
Association and allied associations in Chicago, Ill. The exhibit will 
be at Dexter Pavilion. 43d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 39th St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


UPPER IOWA UNIVERSITY, Fayette, Iowa. Catalogue for 1911-1912, 

UNIVERSITY OF New Mpxico, Albuquerque, N. M. Catalogue 1911- 
1912, and announcements for 1912-1913. : 

WoRKING MEN’sS COLLEGE. Melbourne, 
1912. Frederick A. Campbell, director. 


LOUISIANA STATE UNIvuRSITy, Baton Rouge, La. 
1911-1912, and announcements for 1912-1913. 


New Mexico ScHoon oF MINES, Socorro, N. M. 
for 1911-1912 with announcements for 1912-1913. 


oe ee Me Ore oe Del. Catalogue of the officers and 
students for e year 1-1912, and announcements for th 
1912-1913. . aves 

UNIVERSITY OF UTAH, Salt Lake City, Utah, Catalogue of stu- 
dents for 1911-1912 and announcements for 1912-1913 in the schools 
of arts and sciences, education, mines and medicine. 


Iowa STATH COLLEGE OF AGRICULTURAL AND M®BCHANIC Arts, Ames, 
Iowa. Directory of graduates of the division of engineering, giving 
the individual records of between 1100 and 1200 graduates. : 


NEW BOOKS AND PAMPHLETS 


THD POLYTECHNIC ENGINEDR. Volume XII, 1912. 129 pages, 6 by 9 


inches. Published by the undergraduates of the Polytechnic Insti- 
tute of Brooklyn. 


PHRSONAL HFFICINNCY. By Charles Frederick Loweth. 16 pages 
6 by 9 inches. Published by the University of Illinois, Demat 
Ill., as No. 5 of the College of Engineering Series. 


ORGANIZATION IN ENGINEERING. By Henry Marison Byllesby. 14 
pages, 6 by 9 inches. Published by the University of Illinois, 
Urbana, Ill., as No. 4 of the College of Hngineering Series, 

MOLDING CONCRETH FOUNTAINS AND LAWN ORNAMENTS, By A. A. 
Houghton. 56 pages, 5 by 7% inches. 14 illustrations. Pub- 
lished by Norman W. Henley & Son, New York. Price 50 cents. 

MOLDING CoNcRETE FLOWER Pots, BOxES, JARDINIERES, prc. By A. 
A. Houghton. 52 pages. 5 by 7% inches. 7 illustrations. ‘Pub- 
lished by Norman W. Henley & Son, New York. Price 50 cents. 


REPORT OF THH COMMISSIONER OF EDUCATION FOR THE YEAR ENDED 
Junn 30, 1911, Vol. I. 675 pages, 6 by 9 inches. Published by 
the Bureau of Education of the United States, Washington, D. C. 


A RAPID MmtTHOD FoR THE DETPRMINATION OF VANADIUM IN STEEL 
: 7 s. 
ae Weenie es oy ne Department of Commerce and 
abor, ashington, D. C., as No. 8 of the Technologi 
the Bureau of Standards. ete egg oss 


ON THE MEASUREMENT AND DIVISION OF WaTER. B L. G. Carpenter 
ea 6 by eee Pee Published by ue Agri- 

r ixperiment Station of the Colorado Agricultu 
Fort Collins, Col., as Bulletin No. 150. eh op 


CONFERENCE COMMITTEE METHODS IN HANDLING RAILWAY LEGISLAT 
y NG ‘ION 
ON MBCHANICAL MATTERS. By Charles Arthur Seley. 15 pages, 
6 by 9 inches. Published hy the University of Illinois, Urbana, 
Ill., as No. 2 of the College of Engineering Series, 


A New ANALYSIS OF THE CYLINDER PERFORMANCE OF RECIPROCAT 
é 7 NCE ING 
ENGINES. By Paul Clayton. 104 pages, 6 by 9 inches. Illus- 
trated. Published by the University of Illinois Engineering 
Hxperiment Station, Urbana, Ill., as Bulletin No. 58. 


THE STRENGTH OF RHINFORCED ConcReTH BEAMS; RES 

2 ( p g ; RESULTS or TESTS 
OF 333 Brams, By Richard L. Humphrey and Louis H. Losse. 
Published by the Department of Commerce and Labor, Washing- 


ton, DiC PasaNowe f gi i 
Siandaea fo) of the Technologic Papers of the Bureau of 


THE EFFECT oF ADDED FAaTtry AND OTHER OILS UPON THE CARBONT- 
ney OF MInrRAL Lupricatine Orns. By C. E. Waters. Pub- 
ished by the Department of Commerce and Labor of Washing- 


ton, D. C., as No. 4 of i : i 
Ara aaeace of the Technologic Papers of the Bureau of 


TESTS OF THH ABSORPTIVE' AND PERMEABLE PROPERTINS. OF PORTLAND 
CEMENT, MorvrARS AND CONCRETE, TOGETHER WITH Trusts or 
DAMP-PROOFING AND WaATHR-PROOFING COMPOUNDS AND Ma- 
TERIALS. By Rudolph J. Wig and P. H. Bates. Published by 
the Department of Commerce and Labor, Washington, D. C., as 
No. 3 of the Technologic Papers of the Bureau of Standards. 


ah at DELIVERED AT THE CENTENARY CELMBRATION OF THD FIrRsv 
OMMERCIAL GAS COMPANY, To SELL Gas AS AN ILLUMINANT. 


Australia. Prospectus for 
Catalogue for 


Annual Register 
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174 pages, 6 by 9 inches. Illustrated. Published by the American 
Gas Institute, 29 W. 39th St., New York. 

This interesting series of lectures is prefaced with the chronology 
of the development of gas lighting, beginning 1450 B.C. ‘The im- 
portance of gas as an illuminant and fuel, and the growing import- 
ance of producer gas in the industrial field, makes this series of 
lectures of historical and commercial value. 


ANALYSIS OF MBTALLURGICAL AND BNGINEDRING MATHRIALS. By 
Henry Wysor. 82 pages, 84% by 10% inches. Published by the 
Chemical Publishing Co., Easton, Pa. Price, $2. 

This manual, which is the outcome of an effort to raise the effi- 
ciency of the students’ work in the laboratory, is a systematic ar- 
rangement of laboratory methods, compiled by the assistant professor 
of analytical chemistry and metallurgy in Lafayette College. Pach 
page of text is accompanied by a blank page for the insertion of 
notes and data by the user. The condensed, step-by-step directions 
for making analyses should be appreciated by all chemists and stu- 
dents of chemistry. 


THH EFFECTS OF COLD WEATHER UPON TRAIN RESISTANCH AND TON- 
NAGE RATING. By Edward C. Schmidt and F. W. Marquis. 
24 pages, 6 by 9 inches. Published by the University of Illinois 
Engineering Experiment Station, Urbana, Ill., as Bulletin No. 5Y. 
The bulletin presents the results of tests made to determine the 
amount of increase in train resistance in cold weather, and the tests 
show that even in moderately cold weather there is a very definite 
increase in train resistance over the resistance which prevails at air 
temperatures above 30 to 40 degrees F. This increased resistance is 
chiefly due to the lower temperatures of the car journals, and the 
tests show that the temperature rises very slowly, requiring twelve 
to fifteen miles travel from the starting point before the resistance 
has reached its minimum value. 


MopDERN ILLUMINATION, THEORY AND Practice. By Henry C. Horst- 
man and Victor H. Tousley. 273 pages, 434 by 634 inches. Pub- 
pred 3 Frederick J. Drake & Co., Michigan Ave., Chicago, III. 

rice K 

This is a handbook of practical information for users of electric 
light, contractors, electricians, etc. It treats of light, principles of 
vision, reflection, refraction and diffusion, photometry, calculation of 
flux from photometric curves, illumination calculations, characteristics 
of electric illuminants, shades and reflectors, location and height of 
lamps, color of light, choice of lamps, choice of fixtures, indirect 
lighting, practical considerations, table of intensities in foot candle 
for various classes of service, plans and specifications, illumination 
tables. incandescent light wiring and other tables, glossary of terms 
and phrases, etc. 


ENGINEERING VALUATION OF PUBLIC UTILITINS AND FACTORIES. By 
Horatio A. Foster. 845 pages, 6 by 9 inches. Published by D. 
Van Nostrand Co., New York. Price. $3 net. 

The demand for information regarding the valuation of public utili- 
ties has been growing rapidly during the last few years mainly be- 
cause, with the increase in supervision of public utilities by commis- 
sions which require valuations of properties when permission is asked 
to change rates or to add to securities for any purpose, engineers 
have extended their field of activity to include problems of: rate- 
making. This fact and the public demand that corporations shall 
receive a fair return on the fair value only of their properties, make 
it important that those in charge of appraisals shall be familiar with. 
the elements which courts and commissions will consider in passing 
upon the merits of a valuation. The investigation leading to a de- 
cision as to a satisfactory schedule of rates requires the services of 
a technical expert. Mr. Foster, who has been extensively engaged in 
appraisals, has produced an excellent work on a. subject which is 
now of broad public importance. After a short discussion of “value,” 
the purposes of its determination, and the directions for obtaining it, 
an important court opinion by Judge Savage of Maine is given in 
full, as embodying the best instructions for valuation yet pro- 
nounced. An excellent feature of the book is the compilation of 
forms to be used in making an appraisal, and there are included also 
extended depreciation tables at various percentages and for various 
terms of usefulness, which will be found of much service in making | 
valuations. After a short chapter devoted to the cost of appraising 
a property. the value of “good will” and “going concern value” are 
defined and discussed, and the opinions of commissions, courts, and 
individuals are given at some length. Considerable space is devoted 
to the subject of depreciation, which, like the author’s treatment of 
“intangible value.” contains a number of original views. The chap- 
ters on amortization, handling of depreciation, and appreciation are 
interesting. The study of the court decisions as to franchises should 
go far toward elucidating this complex subject, A clear discussion 
of capitalization and the control of public utilities follows, and the 
book closes with copies of some of the decisions of the courts and 
the syllabuses of a large number of others. In one volume are thus 
brought together the gist of virtually all important rulings beariog 
on the subject of valuations. so that not only the engineer but the 
layman may learn their application in any given case. Mr. Foster’s 
work is distinctly of value. 


Ton HuMAN Factor IN WorKS MANAGEMENT. By James Hartness. 
159 pages, 6 by 9 inches. Published by McGraw-Hill Book Co., 
New York.. Price $1.50 net. . 

The views on works management of a manufaeturer who is a me- 
chaniec and inventor, and the president of a well-known and highly 
successful coneern would attract attention, and when those views are 
on the neglected human factor element, they become extraordinarily 
interesting. This work by Mr. Hartness sets forth some of the essen- 
tial principles of industrial economics as represented by his experience 
and that of many who regard some of the theories of scientific manage- 
ment lai@ down by its leading exponents with doubt and misgivings. 
In the discussion of habit the idea is brought out that success depends 
more on the man than the plan, and that systems are but a means 
and not the end. Repetition forms habit, and is necessary for success. 
Contrary to the popular idea. repetition does not degrade, but simpli- 
fies and makes work easy. The mere size of an organization does not 
give it strength; but whether the organization is large or small the 
advantage lies with that one in which each operation is repeated the 
most times per individual. Skill is due to continued application. A 
lathe hand does the most and best work with his own lathe and tools 
under the conditions with which he has become familiar. But there 
are all kinds of minds, and not all have the same ambitions and aspira- 
tions. There is often lack of sympathy and understanding between 
those who would lift the masses to what they conceive to be a better | 
plane of thought and living. Inertia of habit and consequent dislike 
of change of methods is characteristic of workers generally. When 
the conditions of work are such that methods must be continually 
changed, inefficiency results. The notorious inefficiency of plumbers 
on revair work is attributed by the author largely to the strange sur- 
roundings of each job and the new conditions that must be met. To 
make a business pay in the long run, it must be conducted so as to 
build up those conditions most conducive to the well-being of the 
workers as a whole; hence the folly of trying to “make a business 
pay” from the financial side alone. Space will not permit quoting 
or paraphrasing many more interesting statements bearing on the 
human factor clement in business.’ The chapters “Some of the Non- 
Technical Phases of Machine Design’’ and ‘Machine Building for Profit.” 
deal with some of the intangibilities of manufacturing. Courage to 
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COME AND SEE OUR NEW PLANT 


SOME OF OUR VISITORS 


This is part of a group of Superintendents and Foremen who made a trip from Chicago 
especially to see our new plant. Whenare you coming? It will pay you to visit us, because 
you will see one of the most up-to-date machine tool plants in the world. It contains more 
than 614 acres of floor space. The buildings have all been constructed to provide as nearly 
as possible ideal conditions as to lighting, heating, ventilation, sanitation and the routing of 
materials. We would like to show you how we accomplish these things. 


Our equipment includes many special machines for individual operations requiring a high 
degree of accuracy and special devices for manufacturing in large quantities. Our advanced 
foundry practice produces iron castings of the highest quality for the service required of each 
important part of our machines. 


These are some of the things that make it possible for us to supply you with Milling Machines 
of the highest quality in all particulars. 


THE PLANT DRAWN TO AN EXACT SCALE 


The Cincinnati Milling Machine Company 
Cincinnati, Ohio, U. S. A. 


EUROPEAN AGENTS—Alfred H. Schutte, Cologne, Berlin, Brussels, Milan, Paris and Barcelona. Donauwerk Ernst Krause & Co., 
Vienna, Budapest and Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., London, 
Birmingham, Manckester. Newcastle-on-Tyne and Glassow. CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. 
AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. JAPAN AGENTS—Andrews & George, Yokohama. CUBA AGENT— 
Krajewski-Pesant Co., Havana. ARGENTINE AGENTS~—Robert Pusterla & Co., Buenos Ayres. 
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discard is as desirable as courage to accept and use. The hero of the 
dratting-board is the one not afraid to use the eraser, and the hero 
manufacturer is he who sticks to one thing and makes it successful. 
The weakness of many concerns and a prolific cause of failure is a 
constantly changing policy and product. The tendency of individuals 
to be jacks-of-all-trades is exemplified by manufacturers who will not 
concentrate on one line long enough to become proficient in its pro- 
duction. ‘The manufacturer of a great variety of machines in response 
to a demand by the selling organization is a relic of other days’, ex- 
presses the perception of the author. His own experience has amply 
demonstrated the, value of developing a specialty and then sticking 
to it. The hook is full of interest and value for manufacturers and 
students of invustrial economics. 


NEW CATALOGUES AND CIRCULARS 


GREEN FurL ECoONOMIzER Co., Matteawan, N, Y. 
142 on the Green boiler economizers. 


INTERNATIONAL GAS ENGINE Co., Cudahy, Wis. Catalogue No. 12 of 
“TIngeco” engines operating on gas, gasoline, oil and producer gas. 
J. FYAmSSLER Mra. Co., Moberly, Mo. Bulletin No. 28 illustrating 


and describing “Faessler’ safety sectional boiler tool: expander with 
quick-acting knockout. 


_ SANDERSON TooL SALES Co., Brown Marx Bldg., Birmingham, Ala. 
Circular of Sanderson adjustable portable boring-bar for boring 
straight and taper holes. 


C. W. Hunt Co., West New Brighton, N. Y. Catalogue No, 12-1 
on industrial narrow gage railways for handling raw and finished 
materials in foundries, iron mills, power plants, factories, ete. 

CHICAGO PNHUMATIC Toot Co., 1010 Fisher Bldg., Chicago, Il. 
Instruction booklet for operating the ‘Little Giant’ car, containing 
directions for the operation’of gasoline engines and motor cars. 


_WESTINGHOUSE ELuctric & Mre. Co., EB. Pittsburg, Pa. Circulars 
1516, on Baldwin-Westinghouse Electric Locomotives; 1155, on Series 
Are Lighting Systems, with Westinghouse Cooper-Hewitt Rectifiers. 

__WATSON-STILLMAN Co., 192 Fulton St., New York. Catalogue No. 
$5 on hydro-pneumatic wheel presses, listing and describing over 
Seventy variations in types and sizes of from 60 to 600 tons capacity. 


ELECTRIC CONTROLLER & Mre. Co., Cleveland, Ohio. Bulletins 1022 
on Automatic Motor Starters for Non-Reversing Direct-Current Mo- 
ey 1023, on Type A Knife Switches; and 1024, on Type MC Solen- 
o1das, 
aqJOSEPH DIXON CRUCIBLE Co., Jersey City, N. J. Booklet entitled 
‘Painting the Smokestack,’ setting forth the qualities of Dixon’s 
Silica-graphite paint that meet the trying service demanded of a smoke- 
stack paint. 

_CROCKER-WHEELER Co., Ampere, N. J. 
distributing transformers. The bulletin 


paper which brings,out very clearly the characteristics of the half- 
tone illustrations. 


Fort WAYNE ENGINEERING & MFG. Co., Fort Wayne, Ind. Circular 
of Paul pumping machinery, air compressors, water supply systems, 
suction pressure systems, deep well pressure systems. and pneumatic 
displacement systems. 


BECKER MILLING MacHINE Co., Hyde Park, Mass. Catalogue of 
carbon and high-speed steel standard cutters, form cutters, hobs for 
Spur and spiral gears, saws, shell end-mills, T-slot cutters, arbors, 
Spring collets, inserted tooth cutters, ete. 
_ FospicK MACHINE Toou Co., Cincinnati, Ohio. Circular illustrat- 
ing and describing new style 2%4-foot and 3-foot National radial drills 
having back gears and tapping attachment, and adapted for belt, varia- 
ble speed motor or constant speed motor drives. 


F,. B. SHustEr Co., New Haven, Conn. Catalogue of automatic wire 
‘straightening and cutting machinery and sheet metal straightening and 
cutting machinery for straightening and cutting wire and sheet metal 
to exact lengths from the coil; elastic blow riveting machines; etc. 


_ THOMAS: H., DALLeTT Co., York and 23rd Sts., Philadelphia, Pa. 
Bulletin No. 304 describing the Dallett pneumatic wood carving tools. 
These tools are useful in any branch of the woodworking industry 
where gouging, roughing and carving work of any description is being 
done in the usual manner with hand chisels. 


AMPRICAN VANADIUM Co., 3825 Vanadium Bldg., Pittsburg, Pa. 
Pamphlet on vanadium steels and classification of heat-treatment with 
directions for application to iron and steel. This valuable treatise 
should be of great interest to all concerned with the use of steels re- 
quired to withstand repeated shocks without crystallization. 


i MONTGOMERY & Co., 105-107 Fulton St., New York. Price list of 
‘Grobet Swiss files, illustrated. These are the original Swiss files made 
by F. L. Grobet, the business of which was originated over 100 years 
ago. The catalogue shows a large variety of toolmakers’ files, and 
‘Should be in the hands of everyone ordering fine files. 


_LAMSON CONSOLIDATED STORE SpRVICE Co., Boston, Mass. Bulle- 
tins of pneumatic tubes, wire cash carriers, cable cash carriers, parerl 
carriers, Message carriers, pickup carriers, sweep-off carriers, selective 
carriers, tray conveyors, library conveyors, mail conveyors, belt con- 
veyors, special conveyors, small lifts, and light elevators. 


: GENERAL ELECTRIC Co., Schenectady, N. Y. Bulletins 4953, Large 
Shell Type Transformers; 4959, The Electrical Operation of Rail- 
road Shops; 4960, Lightning Arresters for Electric Railways; 4962, 
Klectric Power in the Lumber Industry; 4963, Small Direct and 
Alternating Current Motors Drawn Shell Type; and 4966, Hydro- 
Hlectric Power Development. 


INDUSTRIAL INSTRUMENT Co., Foxboro, Mass. Bulletin No. 65, of 
Foxboro improved recording gages, listing nearly 2000 ranges in three 
sizes covering all purposes_and pressures from full vacuum to 10,000 
pounds per square inch. Lists are arranged to facilitate quick and 
easy selection of instruments, and each instrument is assigned a code 
word for convenience in identification. 


UNITED STEEL Co., Canton, Ohio. Booklet on vanadium steel, giving 
the results of tests on chrome-vanadium steel, demonstrating that this 
‘steel has unusually valuable properties. Illustrations show the results 
of tests on springs, gears, axles, bars, etc. The company is a pioneer 
in the manufacture of chrome-vanadium steel, and has specialized in 
its production ever since its introduction. 


VANADIUM-ALLOYS STREL Co., Latrobe, Pa. Booklet on vanadium 
steel for all purposes, giving characteristics of ‘Red-cut” high-speed 
steels; price list of ‘“Red-cut” disks’ suitable for milling cutters, and 
information on “Vasco” special steel, etc. The general effect of 
vanadium on steel is discussed, and, altogether, the booklet will be 
found of much interest to users of steels. 


KELLY REAMER Co., 1547-65 Columbus Road, Cleveland, Ohio. 
Catalogue of Kelly adjustable reamers, with high-speed steel blades, 
for boring automobile cylinders, connecting-rods, jigs and all holes 
requiring accuracy and smoothness of finish. The Kelly reamer has 
floating cutters which compensate for errors of alignment by ‘‘float- 
ing” to the center of holes previously bored true. 

WATSON-STILLMAN Co., 192 Fulton St.. New York. Catalogue No. 
86 on the Chambersburg throttle valve, which is claimed to be superior 


Catalogue No. 


Bulletin No. 151 on ‘“‘Remek” 
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to the ordinary throttle valve in the following particulars: single 
seat; regrind without removal; no lost motion; internal boiler inspec- 
tion without removal; provision of inlet for steam at highest point 
in dome; perfect balance; easy operation; screw or lever control. , 


Fort WaAyNn ELEcTRIC WorKS OF GENERAL Exuctric Co., 1616 
Broadway, Fort Wayne, Ind. Bulletins 1140, on Single-Phase Re ul- 
sion Induction Motors, Type SR; 1137, on Belt-Driven Revolving Field 
Alternators, Form B; 1186, Direct-Connected Type MPL Direct-Cur- 
rent Generators; 1139, on Motor Drives; also instruction book No. 
3053 on Multi-Phase Revolving Field AC Generators and Belted Ix- 
citers. 

JOSEPH DIXON CRUCIBLE Co., Jersey City, N. J. Circular oa graph- 
ite products comprising flake graphite, heavy graphite, machine greases, 
waterproof graphite grease, ‘;Graphitoleo,” ‘‘Hverlasting” axle grease, 
pipe joint compound, traction belt dressing and leather preservative, 
solid belt dressing, automobile lubricants, silica-graphite paint, stove 
cement, plumbago crucibles, graphite brushes for motors and gener- 
ators, ete. 


TREADWELL ENGINEERING Co., Easton, Pa. Colored card illustrating 
the coloring of patterns to indicate finished surfaces, rough surfaces 
and core prints. The standard colors adopted are those recommended 
at a joint meeting of the Steel Founders’ Society and the American 
Society for Testing Materials, for use on patterns in steel foundries, 
and are: red for finished surfaces, yellow for rough surfaces, and 
black for core prints. . 


Curtis & Curtis Co., 8 Garden St., Bridgeport, Conn. Catalogue 
of Forbes patent pipe cutting and threading machinery for hand, belt, 
or electric power. The catalogue is a very complete production, giv- 
ing full data on all of the many sizes and styles of portable machines 
built. The largest machine cuts off and threads pipe from 
to 12 inches diameter, and its approximate net weight is 3650 pounds, 
while the smallest'is adapted for 14-inch to 2-inch pipe, and weighs 
155 pounds. 


GouLp & EBpRHARDT, Newark, N. J. Catalogue of high-duty shapers 
and attachments, illustrating details of construction and givin: full 
data of 14-inch, 16-inch, 20-inch, 24-inch and 34-inch sizes. hese 
shapers are regularly furnished with four-step cone pulleys and are 
also provided with electric motor drive for either direct or alternating 
current. A large variety of shaper attachments is illustrated, includ- 
ing tilting base for shaper vises, circular or cone mandrel, automatic 
vertical feed, traverse head, index centers, circular table, concave 
attachment, convex attachment, auxiliary front cross feed, ete. 


NATIONAL TuBE Co., Frick Bldg., Pittsburg, Pa. Booklet entitled 
“The Modern Boiler Tube,’ containing the story of its evolution and 
development and some expert opinions on its efficiency. The booklet 
is a valuable contribution to the literature on boiler tubes, briefly trac- 
ing their development since the patent of Henry Osborn of Birming- 
ham was granted in 1812 for the manufacture of gun barrels by_bend- 
ing wrought-iron plates over a circular and tapered mandrel and 
welding the heated metal under a tilt hammer. Illustrations show the 
tests applied by the National Tube Co. to boiler tubes, and the data 
of tests supplied by the American Society for Testing Materials are 
included. 


TRADE NOTES 


REnD-PRENTICE Co., Worcester, Mass., requests manufacturers’ cata- 
logues for the Prentice Bros. department, 667 Cambridge St. 


BLAKESLEE ForGING Co., Plantsville, Conn., is about to erect a 
three-story. machine shop, 380 by 160 feet, and a forge shop 220 by 50 
feet; also an annealing room 32 by 76 feet. 


TaTE-JonES & Co., INc., Empire Bldg., Pittsburg, Pa., report that 
orders were recently received for large oil burning furnaces from the 
Falls Hollow Staybolt Co., of Cuyahoga Falls, Ohio, and the Penn- 
sylvania Steel Co,, of Steelton, Pa. 


TAyLoR, IRoN & StTEHL Co., High Bridge, N. J., has opened an office 
in Pittsburg at 301 Oliver Bldg., in charge of Mr. James S. Morrison. 
The office was opened to meet the increased demand for manganese 
steel castings in Pittsburg and vicinity. 

RHINELAND MACHINE WorkKS Co., 140 W. 42nd St., New York, will 
open a place of business in Cologne or Frankfort, Germany, in the 
near future. for the purpose of selling American machinery and tools 
and other manufactured products. The company is interested particu- 
larly in articles which will be used by manufacturers in general, and 
especially patented devices. 


W. M. Pattison Supputy Co., 197-211 St. Clair Ave., Cleveland, 
Ohio, has purchased the real estate, buildings, factory and power 
equipment of the Long Arm System Co., of Cleveland, manufacturers 
of automobile engines, transmissions, axles, gears, etc. The factory 
equipment consists of 205 machine tools, 10 furnaces, 21 motors and 
a large assortment of smaller tools which will probably be offered in 
lots to suit purchasers. 


H. W. JOHNS-MANVILLE Co., Madison Ave. and 41st St., New York, 
has applied the J-N ‘“Line-O-Lite’”’ electric light lamps with much 
success to showcases in hardware stores, especially those containing - 
machinists’ tools, cutters and other tools requiring bright illumin- 
ation to bring out their characteristics. The ‘Line-O-Lite”’ lamp is 
made in tubular form, twelve inches long, which shape makes it a 
good light distributor, yet easily concealed. <e 


TATH-JONES & Co., INC., Pittsburg, Pa., report that the Massillon 
Bridge & Structural Co., Massillon, Ohio, has placed an order with 
them for a complete oil burning furnace equipment for a new plant. 
The placing of this order is the result of long-continued and satisfac- 
tory use of Tate-Jones & Co’s. furnaces by some of the officers of 
the Massillon Co., while connected with another bridge plant for 
which Tate-Jones & Co., Inc., installed furnaces several years ago. 


Hess-Brigut Mra. Co,, Philadelphia, Pa., has transferred its oflices 
to its new factory at 17 E. Erie Ave. The old quarters at 21st and 
Kairmount Aves. have for the past two years been inadequate for the 
rapidly growing business of the company, and the new site, which 
covers about thirteen -acres, affords ample room for a much-needed 
expansion, The factory buildings are one-story high and embody the 
most advanced ideas on modern factory arrangement and construction. 


ALLEN MFG. Co., INc., 135 Sheldon St., Hartford, Conn., has moved 
into the old Henry & Wright Mfg. Co’s. plant in order to be able to 
care for its rapidly growing business of manufacturing the Allen 
safety set-screw. The company has established a Canadian branch at 
29 St. David’s Lane, Montreal, Canada, which will manufacture safety 
set-screws for the Canadian trade. Safety set-screws are now made 
for lathe dogs, and special safety screws will be made to order from 
Y% inch to 1 inch diameter. 


WARNER & SwaAsny Co., Cleveland, Ohio, has filed an Spence 
for an increase of capital stock from $500,000 to $1,000,000. The 
increase of capital is to be providéd for making an extension of the 
company’s business. During the past three years the company has 
doubled the capacity of the plant, and is now contemplating the con- 
struction of an additional building on the east side of its present 
structure. The new building will be used largely for shipping and 
storage purposes. The officers of the company are Ambrose Swasey, 
president; Worcester R. Warner, vice-president; and Frank A. Scott, 
secretary and treasurer. . 
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MACHINING A LOCOMOTIVE CROSSHEAD* 


BY FRANKLIN D. JONES} 


machine there are usually several ways of obtaining 

the same result. To illustrate, a casting or forging that 
requires boring, turning and planing can, in some instances, 
be bored or turned prior to planing, and vice versa, it being 
possible to vary the order of the operations. There is one 
way, however, which is the best, and this is usually not only 
the easiest and quickest way, but the one which gives the 
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Fig. 1. Reamipg sa Crosshead in Horizontal Boring Machine 


most accurate results. To determine just what order should 
be followed when a number of different machining operations 
are required is often the most difficult part of the work. Ac- 
companying this article there are a number of views which 
show how a locomotive crosshead of the “alligator” type is 
machined. ‘None of the operations is especially difficult, but 
the successive order in which they are performed is well 
worth studying, especially by the apprentice or machinist who 
has had little or no experience in general machine work. 
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Fig 8. Drilling Wrist-pin Hole 


These views were taken in the Pennsylvania Railroad’s large 
locomotive shops at Altoona, Pa. 

Before beginning a job of this kind the relation between 
the various finished surfaces should be carefully considered 
in order to determine the best method of starting the work 
and the successive order of the operations. The machine work 


* For articles relating to locomotive building at the Juniata Shops 
of the Pennsylvania Railroad, previously published in MacnInmry, see 
“Assembling a Locomotive Boiler,’ August, 1912; ‘‘Milling Main-Rods 
at the Juhiata Shops,” June, 1912; ‘Machining Locomotive Cylinders,” 
April, 1912, and articles there referred to. 

7 Associate Editor of MACHINDRY. 


includes boring taper holes for the piston-rod and wrist-pin, 
planing the bearing surfaces for the guides, planing the sides 
of the crosshead, turning the cylindrical end or “barrel,” and 
cutting the slot for the piston-rod key. The principal require- 
ments, in this case, are as follows: The axes of the piston- 
rod and wrist-pin holes should be at right-angles to each 
other; the axis of the piston-rod hole should be parallel to the 
guide bearing surfaces, as well as the flanges or sides, and the 
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Fig. 2. Turning End of Crosshead 


wrist-pin hole should also be parallel to the guide bearing 
surfaces. 

Before the crosshead is machined, center lines are laid off on 
the ends, as indicated at A, Fig. 1. These center lines are used 
for setting the rough casting prior to boring the piston-rod 
hole, and they also serve as central points to work from when 
planing the guide bearing surfaces. The first machining 
operation is that of boring and reaming the taper hole for the 
piston-rod. A horizontal boring macnhine is used for this work, 


Fig. 4. Drilling Key-slot 


and the crosshead is clamped to the table with the cylindrical 
end or “barrel’ toward the spindle, as shown in Fig. 1. 

The latest practice is to bore this hole from the solid metal, 
although formerly a 2-inch hole was cored in the casting. 
Recent specifications require the ends of all crossheads to be 
cast solid, to insure castings free from shrinkage cracks and 
blow-holes, although the solid castings are,. of course, more 
expensive to machine, as it is necessary to drill out the hole 
which was formerly cored. After the casting is clamped in 
the position shown, the table is adjusted vertically until the 
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center lines A coincide with the axis of the spindle. The re- 
quired vertical position is obtained by inserting a center, sim- 
ilar to a lathe center, in the spindle and adjusting the table 
until the lines coincide with this center. 

After a hole has been drilled in the solid end it is further 
enlarged to admit the reamer by using a boring-bar and 
cutters which are “stepped” down to correspond with the taper 
of the hole. In this way the hole is rough-bored so that the 
finishing reamer has about the same amount of stock to re- 
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Fig. 5. Planing Two Crossheads Simultaneously 


move throughout its entire length. Fig. 1 shows this final 
operation of reaming. The hole has a taper of % inch per foot, 
and it is reamed to conform to a standard plug gage. 

After the piston-rod hole is finished, the crosshead is 
mounted on a taper arbor and the cylindrical end is turned as 
indicated in Fig. 2. This surface is finished more to give the 
work a neat appearance than anything else, although it pro- 
vides a smooth surface for laying out the piston-rod key- 
slot. 

The third operation in the regular order is that of planing. 
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Fig. '7. Slotting Key-slot 


Two castings are planed simultaneously, and as the planed 
surfaces must be in line with the axis of the piston-rod hole, 
the work is chucked with reference to this hole by using 
tapered mandrels, as illustrated in Fig. 5. These mandrels 
are driven tightly into the crosshead and are mounted in V- 
blocks as shown. The V-blocks are aligned by tongue-pieces 
which fit into the platen T-slots, and the V’s are, of course, so 
located as to hold the mandrels parallel both with the platen 
and the line of motion. A four-head planer is used, so that 
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the flanges and pads at the sides can be machined simultane- 
ously with the top surfaces. After the top and one side of 
each casting have been finished, the work is turned over for 
planing the opposite surfaces. 

The wrist-pin hole is next bored and reamed by again using 
the horizontal boring machine, as indicated in Fig. 3. The 


casting is clamped in a crosswise position on the table, at 
right-angles to the spindle, and the hole is first rough-drilled 
and then finished to the right taper with a reamer. 


The 
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Fig. 6. Laying Out Piston-rod Key-slot 


adjustment for height is obtained by inserting the conical 
center previously referred to in the spindle and then adjusting 
the table vertically until this center coincides with lines laid 
off from the center of the piston-rod hole. 

The next operation is that of laying out and machining a 
slot for the key which holds the piston-rod in place. This 
key is located, in a crosshead of this type, at am angle of 45 
degrees, because when in this position it can be removed 
more easily. The method of laying out the kKey-slot is indi- 
cated in Fig. 6. The center of the piston-rod hole is first 


Fig. 8. Planing Guide Bearing Surfaces in Open-side Shaper 


located by inserting a centered taper plug, as shown. The 
pointer of a surface gage is next set to coincide with this 
center, and the center line for the slot is then laid off and 
circles are scribed for drilling. As the illustration indicates, 
the diagonal location of this slot is obtained by simply placing 
the crosshead on a special angle-plate which holds it at an 
angle of 45 degrees with the table. é 
The drilling of the slot is shown in Fig. 4. The horizontal 
boring machine is used and the crosshead is held in the 45- 
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degree position by employing the same angle-plate used for the 
laying-out operation. After the required number of holes 
have been drilled through one side, the crosshead is turned 
over to bring the opposite side into position. 

The rough slot formed by drilling is finished in the slotting 
machine as shown in Fig. 7. The 45-degree angle-plate is also 
used for this operation, and when one side is slotted the work 


is located for machining the opposite side by simply turning. 


it over. It will be noted that the slotter is equipped with a 
pump and piping for supplying lubricant to the cutting tool. 
This is a feature not generally found on slotting machines, 
although it can often be used to advantage, especially when 
slotting cast steel or forgings. 

Before the crosshead can be finished, the top and bottom 
must be given a tin lining to form a good bearing for the 
guides. After tinning, the rough surfaces are planed smooth 
and to the required dimensions, as shown in Fig. 8. An open- 
side or Richards type of shaper is used for this work, and 
the crosshead is held on a taper mandrel mounted in V-blocks, 
the same as for the planing operation. The shaper is prefer- 
able to the planer for finishing the tinned surfaces, as it is 
quicker in operation and less cumbersome to handle. The 
lining is about 4% inch thick on the horizontal surface and 
1/16 inch thick at the sides of the flanges, after being planed. 

This completes the crosshead with the exception of one or 
two minor operations, such as drilling and tapping holes for 
the bracket which operates the “lead-and-lap” lever (some- 
times called the combination lever) of the Walschaerts valve 
gear, cutting a key-seat in the wrist-pin hole, etc. This cross- 
head is made of cast steel, which is used on modern loco- 
motives not only for crossheads, but for many other parts, 
because it makes possible a reduction in weight. This matter 
of weight is especially important in the case of a crosshead, 
as it is essential to keep the reciprocating parts of a locomo- 
tive as light as possible without sacrificing strength. 

* * * 


STATISTICS OF RAILWAYS IN U. 8S. FOR 
THE YEAR ENDED JUNE 30, 1911 


The statements in this abstract are based upon compila- 
tions for the twenty-fourth annual statistical report of the 
Interstate Commerce Commission, covering the fiscal year 
ended June 30, 1911. 

Mileage 

Substantially complete returns were rendered to the Com- 
mission for 246,124.40 miles of line operated, including 11,- 
006.86 miles used under trackage rights. The aggregate mile- 
age of railway tracks of all kinds covered by operating re- 
turns was 362,710.18 miles. This mileage was thus classified: 
Single track, 246,124.40 miles; second track, 23,451.26; third 
track, 2,414.16; fourth, fifth, and sixth tracks, 1,747.10; yard 
track and sidings, 88,973.26. These figures indicate an in- 
crease of 10,943.59 miles over corresponding returns for 1910 
in the aggregate length of all tracks, of which increase 3,391.33 
miles, or 30.99 per cent, represent yard track and sidings. 

Equipment : 

There were 61,327 locomotives in service on June 30, 1911, 
indicating an increase of 2,380 over corresponding returns for 
the previous year. Of the total number of locomotives, 14,301 
were classified as passenger, 36,405 as freight, 9,324 as switch- 
ing, and 1,297 were unclassified. d 

The total number of cars of all classes was 2,359,335, or 
69,004 more than on June 30, 1910. This equipment was thus 
assigned: Passenger service, 49,818 cars; freight service, 
2,195,511;,and company’s service, 114,006. 

The average number of locomotives per 1,000 miles of, line 
was 249, and the average number of cars per 1,000 miles of 
line was 9,586. The number of passenger-miles per passenger 
locomotive was 2,268,067, and the number of ton-miles per 
freight locomotive was 6,913,246. 


Employes 
The total number of persons on the pay rolls of the steam 
roads on June 30, 1911, was 1,669,809, or an average of 678 
per 100 miles of line. As compared with returns for June 
30, 1910, there was a decrease of 29,611 in the total number 


, 997,409,882. 
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of railway employes. There were 63,390 enginemen, 66,376 
firemen, 48,200 conductors, 133,221 other trainmen, and 40,005 
switch tenders, crossing tenders, and watchmen. The total 
number of railway employes (omitting 93,718 not distributed) 
was apportioned among the six general divisions of employ- 
ment as follows: To maintenance of way and structures, 
493,926; to maintenance of equipment, 344,112; to traffic ex- 
penses, 22,246; to transportation expenses, 629,654; to general 
expenses, 52,201; and to outside operations, 33,952. The total 
amount of wages and salaries paid to railway employes dur- 
ing the year ended June 30, 1911, was $1,208,466,470. 


Capitalization of Railway Property 

On June 380, 1911, the par value of the amount of railway 
capital outstanding was $19,208,935,081. Of the capital out- 
standing, there existed as stock $8,470,717,611, of which 
$7,074,917,559 was common and $1,395,800,052 was preferred; 
the remaining part, $10,738,217,470, representing funded debt; 
consisted of mortgage bonds, $7,825,269,102; collateral trust 
bonds, $1,183,766,188; plain bonds, debentures and notes, $951.- 


377,816; income bonds, $261,777,220; miscellaneous funded 
obligations, $195,430,395; and equipment trust obligations, 
$319,596,749. ; 


Of the total capital stock outstanding, $2,740,467,285, or 
32.35 per cent, paid no dividends. The amount of dividends 
declared during the year (by both operating and lessor com- 
panies) was $460,195,376, being equivalent to 8.03 per cent cn 
dividend-paying stock. 

Revenues and Expenses 

For the year ended June 30, 1911, the operating revenues of 
the railways (average mileage operated, 243,433.61 miles) 
were $2,789,761,669; their operating expenses were o1,919,- 
054,005. The corresponding returns for 1910 (average mile- 
age operated 236,986.51 miles) were: Operating revenues, 
$2,750,667,435; operating expenses, $1,822,630,433. The. fol- 
lowing figures present a statement of the operating revenues 
for 1911 in detail: 


Freight revenue....... 2). h2. 0.2 dP hd pial ff. 5 $1,925,950,887 
Passeneer revenue... ....0.-. 4: fog ys spies 657,638,291 
Varian RO Me@TNUOLe vedolsielatce)cushecierone, yh Melee. AS MB siene » 50,702,625 
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Express revenue 
Excess baggage revenue and milk revenue (on 

passenger trains) 
Parlor and chair car revenue and other pas- 

Senger-train revenue ........2-....06se sae. 4 5,274,450 
Switching revenue ‘ 27,665,997 
Special service train revenue and miscellaneous 

transportation revenue 
Total revenue from operations other than trans- 

portation, 
Joint facilities revenue—Dr..................:; 
Joint facilities revenwe—Cr...-.........06256- 


15,430,683 


oh hd Pho le pay NOM Ore 9,479,809 
24,707,757 
647,247 


2,833,280 


Motalsoperatns TevielUes... 2-0-1 = 1-1 $2,789,761,669 
The operating revenues stated above averaged $11,460 per 


mile of line. 
Operating expenses, as assigned to the five general classes, 


were: ; 
Maintenance of way and structures............ 
Maintenance of equipment.................... 
Traffic expenses 
TYANSDOLtALION CXPENBES. . ow... ee ce see ees 
General expenses 
Unclassified 


$366,025,262 
428,367,306 
59,166,364 
987,382,108 
73,689,373 
423,592 ~ 
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Total operating expenses...........-..- $1,915,054,005 


The foregoing operating expenses averaged $7,867 per mile 
of line. 
Public Service of Railways 
The number of passengers carried during the year was 
The corresponding number for the year ended 
June 30, 1910, was 971,683,199. The increase in the number 
of passengers carried during the year over 1910 was 25,726,- 
683. The number of passengers carried 1 mile, or the pas- 
senger mileage, as compiled for 1911, was 33,201,694,699. The 
corresponding return for 1910 was 863,198,370 less. The num- 
ber of passengers carried 1 mile per mile of road was 139,191. 
The number of tons of freight carried was 1,781,637,954, 
while the corresponding figure for the previous year was 
1,849,900,101, the decrease being 68,262,147 tons. The top 
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mileage, or the number of tons carried 1 mile, as shown for 
the year ended June 30, 1911, was 253,783,701,839. The de- 
crease in the ton mileage for the year ended June 30, 1911, 
under the return for 1910, was 1,233,208,612. The number of 
tons carried 1 mile per mile of road for the year 1911 was 
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1,053,566. The number of tons per train-mile was 383.10. 

The average receipts per passenger per mile were 1.974 
cents; the average receipts per ton per mile, 0.757 cent. The 
ratio of operating expenses to operating revenues was 68.66 
per cent. 
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METHODS USED IN ERECTING PLANERS 


FOUNDATIONS, ALIGNMENT, SQUARING UP, ERECTING COUNTERSHAFTS, ETC. 


BY EDWARD K. HAMMOND* 


ISAPPOINTMENT is 
ID sometimes experi- 
enced in the perform- 

ance of new machinery, owing 
to its failure to produce work 
of the standard expected. In 
most cases, however, the ma- 
chine itself is quite capable 
of properly doing the work 
for which it was sold, and an 
investigation by an expert 
will usually show the trouble 
to be due to one of two gen- 
eral causes; the machine is 
either improperly used, or it 
has been incorrectly set up. 
Hither error will make pro- 
duction of accurate work impossible, and incorrect methods 
of setting up a machine will also often cause it to be seriously 
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presented being based upon methods developed by the Cin- 
cinnati Planer Co., Cincinnati, O. 

In setting up machines of this type, the following require- 
ments must be fulfilled. A solid foundation must be provided 
for the planer to rest upon. The bed must be true and set level 
upon the foundation and square with the lineshaft; it must 
bear evenly upon the foundation and be adequately supported 
by it. The cross-rail must be exactly parallel with the table. 
It will be evident to any machinist that a planer cannot give 
satisfactory results unless the table runs perfectly true and the, 
cross-rail is parallel with it. The necessity for a solid founda- 
tion, upon which the planer bed is evenly supported, is just as 
important a factor in securing accurate work, although it is 
not so generally appreciated. Where a planer bed is not given 
adequate support, its weight will cause it to be sprung out of 
shape, and the inaccuracy of the ways which is produced in 
this way will manifest itself in the work produced on the ma- 
chine. 

The best practice is to set planers upon a concrete foundation 
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damaged. It is the purpose of this article to explain the 
correct methods of setting up a planer, the 


*Address : 9620 Hoyne Ave., Chicago, Ill. 

y Edward K. Hammond was born in Morgan Park, Ill., in 1885. 
He graduated from the Armour Scientific Academy and Armour 
Institute of Technology with the degree of bachelor of science. He 
worked for two years in the shops of the Western Electric Co. and 
was editor of Modern Machinery, Chicago. He is now in charge 
of one of four_gas testing laboratories maintained by the city of 
Chicago. Mr. Hammond has contributed articles to several of the 
leading technical publications on various phases of machine shop 
practice and factory administration. 
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METHOD OF LEVELING 
END BEARING 


Machinery 


Foundation Plan for a 62-inch by. 62-inch by 14-foot Planer 


and the Cincinnati Planer Co., in common with most reliable 
builders, furnishes foundation plans giving details for the con- 
struction which has been found suitable for the size of -ma- 
chine to be installed. Fig. 1 shows one of these foundation 
plans for a 62-inch x 62-inch x 14-foot Cincinnati planer. This- 
plan calls for the use of leveling blocks between the planer bed 
and the foundation, one of these being illustrated in Fig. 2. 
The sliding members of these blocks are lubricated with gra- 
phite, to make sure that they will work smoothly, and by means 
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of the adjusting screws, each individual block may be set to 
exactly the required point to bring the planer bed to an ac- 
curate level. Where the planer has feet, these rest upon the 
leveling blocks, but where the bed extends right down to the 
foundation, the blocks are distributed in the way best suited to 
carry the weight of the bed and protect it from being strained 
at any point. Average conditions require leveling blocks in the 
foundation at intervals of four feet. These blocks not only 
provide a rapid and accurate method of leveling, but also make 
it possible to correct a considerable amount of error that may 
be found in either the planer bed itself or in the foundation, 
thus bringing the machine-back to an accurate level in either 


case. 
In preparing this type of planer foundation, the concrete is 
filled in to within about eight inches of the floor line. The 
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Fig. 2. Leveling Block of the Type used in a Concrete Foundation 


leveling blocks are then placed in position and carefully ad- 
justed with a long straightedge so that tissue paper will be 
held tightly on any block when the straightedge is passed from 
one position to another. After the blocks have been placed in 
position with the required degree of accuracy by this adjust- 
ment, the concrete. is filled in almost to the level of their upper 
faces, spaces being left to allow access to the adjusting screws. 
These spaces should be provided with covers to Keep chips and 
dirt away from the screws. 

The use of heavy concrete foundations and leveling blocks of 
this type make the initial cost of instalJation rather high, but 
it is possible, in this way, to secure a higher degree of accuracy 
in planer work than is usually considered practical. This in- 
ereased accuracy permits the saving of a great deal of time 
in scraping the work after it has been planed. The time re- 
quired to keep the planers themselves in proper working con- 
dition is also reduced when they stand upon accurate founda- 
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Fig. 3. Method of Testing the Level of a Planer Bed in Two Directions 


tions, because all unnecessary strains upon the machines, due 
to lack of adequate support, are eliminated. 
An idea of the efficiency of this form of foundation for a 
' planer may be gathered from tests which have recently been 
made in the shops of the Norton Grinding Co., Worcester, 
Mass. After a year of constant use, the table of an 18-inch 
x36-inch planer with an 18-foot bed was tested with a 15- 
foot straightedge, and it was found that tissue paper could 
be held at any three points on the table, with the table in any 
position on the bed. When a planer is able to meet such a 
severe test, the claim for a greater accuracy in its output 
will be readily granted, as very few planers successfully meet 
such a test when mounted on any other form of foundation. 
There has recently been considerable discussion concerning 
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the advisability of bolting down planers to the foundation. 
The claim is made that a machine which is heavy enough to 
do its work well will not move at reversal, and the belt pull 
can never left it from the floor. Experience has shown that 
the only fastening necessary for a planer standing on a con- 
crete foundation and leveling blocks, is to drill the plates 
and put in one-half-inch pins on each side of one or more 
pairs of legs, to prevent endwise sliding. In certain cases 
where this method of fastening was used, the pins were 
originally set so that they did not touch the planer feet, and 
the machine has never moved enough to bring them into con- 
tact. The use of foundation bolts was discarded on account 
of several objectionable features for which they are responsible. 
Among these the following may be mentioned: When a planer 
is bolted to a wooden floor and a heavy weight is placed near 
it, the planer is bound to follow any temporarygsettling of 
the floor which occurs; this sets up a strain in the entire 
planer. The same objection applies when permanent settling 
occurs in any form of planer foundation, and springing or de- 
formation of the bed is bound to take place if it is bolted to the 
foundation at the time when the settling takes place. The pres- 
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Fig. 4. Testing the Alignment of the Planer Cross-rail with the Table 


ence of foundation screws also presents the possibility for 
eareless workmen to attempt to use them to level the bed. 
This is obviously poor practice, because any leveling that is 
accomplished through the tightening of foundation screws, is 
done by springing the bed out of shape. 
A More Simple Form of Foundation 
A more simple method of supporting a planer consists of 
preparing a preliminary foundation upon which the machine 
is placed. Iron wedges or cedar shingles are then used to 
raise the bed to a height of about one inch above the level 
of the foundation, and also to bring it to a level position. 
A mortar is now made, consisting of one part of Portland 
cement to one part of sand, which is used to raise the founda- 
tion to the level of the bottom of the bed. Where this method 
of constructing a foundation is followed, care must be taken 
to tamp in the mortar firmly under the bed. A foundation of 
this kind is less expensive than the cone previously described, 
but it is also far less serviceable in the long run. 


Placing the Planer on the Foundation 
In placing the planer on the foundation, care must be taken 
to have the bed set exactly square with the line shaft in 
order to provide for a proper operation of the driving belts. 
After this condition has been fulfilled, the bed must be ac- 
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curately leveled in both the lenghtwise and crosswise direc- 
tions. This is done by removing the table and using a good 
spirit level to determine the direction in which the leveling 
blocks must be adjusted to bring the bed into the required 
position. If a level, which is long enough to reach across 
the bed is not available, a shorter instrument may be used on 
the top of an accurate straightedge which is parallel on 
both sides. 

The beds of the planers built by the Cincinnati Planer Co. 


Fig. 5. Method of Bringing the Housings Square with the Ways 


and many other firms, have the surfaces at the top of the 
Vs planed exactly parallel with the ways. If it is known that 
this method has been followed by the firm which built the 
planer that is be- 
ing set up, these 
surfaces can be 
used as a support 
for the spirit level. 
Fig. 3 shows the 
proper method of 
procedure where 
the top surfaces of 
the bed have not 
been accurately 
lined up with the 


ways. In this case 

the ways them- 

| selves are used in 

Fig. 6. Special Square used to Determine Vertical leveling the bed. 
Alignment of the Housings 5 
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the crosswise adjustments, two cylindrical bars, of exactly 
the same diameter and of suitable size to fit in the Vs, are 
used as supports for the spirit level or straightedge. For 
the lengthwise adjustments, the level is set directly in the 
’ Vs. The bed is left a trifle high at the center, because the 
pressure of the tool and the weight of the housings come at 
this point; this causes a little more deflection and a slightly 
greater tendency for the foundation to settle. By observing 
the precaution of having the bed a little high at this place, 
the ways will, in the end, be brought to an accurate level. 

A series of tests should be made along the entire length 
of the bed to make sure that it is level in both lengthwise 
and crosswise directions. Such a series of tests should also 
be repeated at frequent intervals for some time after the 
planer has been set up, as there is a probability that the 
foundation will settle, thus disturbing the alignment. Where 
such settling is detected, the machine is easily brought back 
into position by means of the screws in the leveling blocks. 

It is not necessary to level, in the lengthwise direction, 
a planer’ bed which only has legs at the ends, because the 
distance between the legs is never great enough to cause a 
deflection in the bed. Consequently, if the bed is a little 
high at either end, it will still plane straight, because the 
table will travel in a straight line and there is no tendency 
for its bearings in the bed to get out of alignment. 

Special care, however, ought always to be taken in testing 
the lengthwise level in all other cases, as all planer beds do 


September, 1912 


not have their ways scraped to a straightedge. Where the 
bed is merely scraped to fit the table, it insures a bearing, 
but does not show that the ways are straight, and in such 
cases, the provision of an absolutely level foundation is re- 
quired to enable the bed to straighten itself out into proper 
alignment. When the bed has been brought to a satisfactory 
level, the Vs of both the bed and the table are thoroughly 
cleaned to remove grit and dirt, and the oil pockets in the 
bed are filled with a supply of good machine oil. The table 
is then replaced upon the bed and the next step is to see 
that the cross-rail is in proper alignment with the table. For 
this purpose, a distance rod or some form of surface gage is 
clamped. in the planer tool-post to measure the distance be- 
tween the rail and opposite sides of the table. 

Fig. 4 shows the method of making these measurements 
with a dial test indicator, which has the advantage of showing 
the exact amount of any error that may be found in the align- 
ment of the eross-rail. The same general method of proced- 
ure is followed with a distance rod; in this case, a piece of 
hard paper would be used as a feeler. The distance between 
the table and the cross-rail is measured first at one side of 
the table and then at the other, as indicated in the illustra- 
tion. If this test shows the cross-rail to be out of alignment, 
the error is removed by adjusting the nuts on the elevating 
screws. These screws are a sliding fit in the bevel gears 
and carry fine threaded adjusting nuts which rest on the top 
of the bevel gears. By means of these nuts, the elevating 
screw at either side of the table can be raised sufficiently to 
bring the cross-rail parallel with the table. This adjustment 
should always be made by raising the low side of the rail. 
If the adjustment was made by lowering the high side of the 
rail, there would be a little backlash in the adjusting screws. 
This backlash would allow the rail to work out of the desired 
alignment with the table. 

It was formerly considered necessary for a planer to plane 
off its own table after having been set up on the floor where 
it was to be used. Modern practice has discarded this method 
of procedure. The planers built by leading manufacturers 
plane their own tables before they leave the shops. Conse- 
quently, they require no further finishing, providing the bed 
has been set up as it ought to be. In fact, the practice of 
planing off a table is wrong, because if it is necessary to re- 
move any error in the table by planing, it shows that the 
foundation is not properly leveled, and the trouble should 
be eliminated by adjusting the leveling blocks. 


Additional Operations on Large Planers 


Small and moderate-sized planers are usually shipped to 
the purchaser’s plant fully assembled. In such cases the 
method of setting up which has been outlined puts the planer 
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Fig. 7. Testing Vertical Alignment of Housing Parallel with the Bed 


into condition to be belted to the countershaft; but in as- 
sembling large planers which have been taken down to facili- 
tate shipment, or to make repairs on machines that have 
been damaged in transit, great care must be observed to bring 
the housings into proper alignment. After the bearings, 
shafts, and gearing are put into place in the bed, the hous- 
ings are brought into position and tested to see that their 
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faces are square with the ways and that they are in the 
proper vertical alignment in both the lengthwise and cross- 
wise directions. 

The method of bringing the housings square with the ways 
is shown in Fig. 5. The fixture used for this purpose fits 
into the Vs and a straightedge is held by a shoulder as 
shown; the housings are then lined up with the straightedge. 
A special square shown in Fig. 6 is used to determine the 
vertical alignment of the housings. This square is fitted 


Fig. 8. Testing Vertical Alignment of Housing at Right 
Angles with the Bed 


with a special spirit level which has been graduated to make 
each 14-inch space correspond to an error of 0.001 inch in 4 


feet in the alignment of the housings. The method of using 
this square is illustrated in Figs. 7 and 8, where the align- 
ment of the housings is being tested in two directions. The 
square is held against the face of one housing and the posi- 
tion where the bubble stops is noted. The square is then 
shifted to the corresponding face of the other housing and 
the position of the bubble is again noted. The same tests 
are made for the other pair of faces on the housings. If the 
position of the bubble is found to differ for either set of tests, 
the square shows the amount of error and the direction in 
which the adjustment must be made to bring the housings into 
proper alignment. When necessary adjustment has been made, 
so that any error which exists is within 0.001 inch in 4 feet, 
which corresponds to one graduation on the spirit level, the 
holes in the housings are reamed and they are then doweled 
into place on the bed. The cross-rail is next mounted in posi- 
tion on the housings and brought exactly parallel with the 
planer table, by the method previously described. The re- 
maining parts of the planer are now assembled and the ma- 
chine is then ready to be belted to the countershaft. 


Erecting the Countershaft 

In setting up the countershaft, care must be taken to have it 
perfectly level and parallel with the lineshaft; it must also be 
accurately located according to the requirements of the foun- 
dation plan, as shown in Fig. 1. This plan also gives instruc- 
tions regarding which is the open and which the crossed belt. 
The importance of having the countershaft correctly located 
in relation to the planer lies in the fact that the belts will 
not shift properly if it is too far in front of or behind the 
proper position. After the countershaft is placed in position, 
the loose pulleys and hanger boxes must be given a copious 
supply of machine oil, and care should be taken to see that the 
pulleys and shaft turn freely. he collars on the shaft must 
be set to permit a little end play in the boxes, but not too 
much. 

Some shops are in the habit of overlooking the superior 
driving and wearing powers of double belting in order to keep 
the first installation cost as low as possible. 
direction is ill-advised, and double belting of the width specified 
in the foundation plan ought always to be used. The “cutting” 
belt, which is the crossed belt in most cases, should be crossed 
so that the side running back to the countershaft is on the 
inside next to the housing of the planer. The importance of 
this arrangement lies in the fact that the side of the belt 
operated on by the shifter forces the ‘other side with it and 
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Economy in this” 
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enables the reversal to be made in less time than would other- 
wise be possible. 

After all of the belting is in place, all of the pulleys and 
gearing in the planer should be rotated by hand, to make 
sure that everything runs freely, before the power is turned 
on. The gears should be given a good coat of heavy oil, and 
all of the bearings, loose pulleys, and oil holes must have a 
liberal supply of the best machine oil two or three times a day 
for the first week after the planer is placed in service. This 
precaution will often prevent serious wear while the machine 
is running itself into smooth running order. In the case of 
large machines, the further precaution of running them idle 
for a day or two before starting on heavy work should always 
be observed. 

The time spent in putting new planers into proper operating 
condition is of little value unless care is taken to protect them 
from injury while in use. Consequently, some advice concern- 
ing the methods of protecting planers from damage will not be 
out of place in this article. In order to produce accurate work, 
the ways of a planer must be true, and, owing to their exposed 


- position, special care must be taken to protect them from in- 


jury. Several methods are in common use. In planing short 
work, the ends of the ways may be covered with boards or 
canvass to keep chips and dirt out of them. A more elaborate 
method of securing protection for the Vs has been designed 
and patented by Mr. W. A. Thelin, foreman of the planer de- 
partment of the Bullard Machine Tool Co., Bridgeport, Conn., 
where this method has been used for keeping the planers in 
good operating condition for a number of years. 

Fig. 9 shows this device. The two spools at the end of the 
planer bed have strips of canvass wound on them which are 
slightly wider than the Vs. These strips are attached to the 
table, as illustrated, and as the table moves forward, the 
strips of canvass are unwound from the spools and keep the 


Fig. 9. Automatic Guard for Protecting Planer Ways from Damage 


Vs covered. On the return stroke, the spools rewind the can- 
vass strips through the action of a spring-actuated shaft on 
which the spools are mounted. ‘Two rollers, carried on counter- 
weighted arms, hold the canvass clear of the ends of the bed, 
and when the table comes forward to the end of the ways, the 
arms are swung down by means of blocks on the under side 
of the guards. An advantage in the use of these guards lies in 
the fact that they are equally available for all lengths of: work 
and act automatically in protecting the ways from scoring or 
cutting without hindering the operator in any way. 


8 MACHINERY : $ 


September, 1912 


WATCH MOVEMENT MANUFACTURE*—8 


METHODS, MACHINES AND SPECIAL TOOLS USED BY THE SOUTH BEND WATCH CoO. 


BY DOUGLAS T. HAMILTON} 


To produce the small parts of a watch such as staffs, pin- 
ions, screws and jewel settings, requires the use of specially 
designed machinery. It is the methods employed in the pro- 
ducing of these parts, and the care taken in their manufac- 
ture, that raises or lowers the value of a watch. Automatic 
machinery has been a great boon to watch manufacture, but 
if all parts thus made are not carefully inspected and assem- 
bled, there is very little gained by producing them auto- 
matically. All parts that enter into a South Bend watch, 


coil spring H by means of yoked lever J and cam J. The 
circular cut-off tool K, working at an angle of 45 degrees 
with the axis of the spindle, is then brought in through the 
medium of a rack and gear, by lever L and cam WM. Before 
the pin is cut off, stop G@ drops back, and carrier N held on 
shaft O is operated or rotated into position by cam P, rack-lever 
Q, and pinion R. When in line with the work, the carrier 
is forced forward by cam § and lever 7, thus gripping the pin 
and then dropping back. 


Fig. 26. Automatic Pinning Machine for Bridges 
whether made on automatic machines or otherwise, pass 


through careful inspections, and all are assembled by expert 
watchmakers. In the following a few.of the special machines 


used will be described. 
Pinning or Doweling Bridges 
The most expensive watches consist of one front plate and 
several bridges, these forming the bulwarks for the move- 
ment. The bridges are pinned and screwed to the front plate 
and retain the jewels which act as bearings for one end of - 
The more important operations on the bridges 


the staffs. 


Fig. 27. Automatic Machine for Producing Small Watch Screws 


The bridge in which the dowel or pin is to be inserted 
is held in a cage into which it is placed by the operator. 
Now as the carrier drops back, cam P, rack-lever Q and pinioa 
R rotate the carrier into a position where the pin is in line 
with the hole in the bridge; then carrier N which is provided 
with a spring plunger V ejects the pin, inserting it in the 
work when acted upon by plunger A,, lever B, and cam 
C, The main drive shaft, carrying the various operating 
cams, is driven by a pulley D, through a worm #, and worm- 
wheel F,. The various cams are so timed that while the pin 


are: Blanking and shaving in the punch pregs, facing, ston- 
ing, drilling in a jig, counterboring, recessing and pinning 
or doweling. 

The pinning is accomplished in the automatic machine 
shown in Fig. 26, which is similar, in appearance, to a small 
automatic screw machine. The construction of this machine 
is more clearly shown in Fig. 28. The wire from which the 
pins are made is fed by a feeding tube A by means of a finger 
which is operated by cam blocks on wheel B. The chuck C 
is closed by fingers D, operated by a sleeve # and cam blocks 
on wheel F. 

The wire is gaged to the desired length by a spring actuated 
stop G@ which is forced forward against the tension of the 


* The second installmen 0 h s ar cle was p 
t f t 1 ti as ublished in the J une 

nu J . * 
mber of MAC HINERY I he four th and last installment will occur 


t Associate Editor of MACHINERY. 


Fig. 28. Construction of the Pinning Machine shown in Fig. 26 
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is being inserted in the work, another pin is being fed out and 
cut off, these operations being performed automatically. 
Small Automatic Screw Machine 

A large number of the cylindrical parts which are used in a 
watch are produced on the Brown & Sharpe automatic screw 
machine, but most of the small screws are made on special 
screw machines, one of which is shown in Fig. 27. The 
stock—the exact size of the head of the screw—is fed through 
the spindle by a feed finger operated by lever A and cam B. 

The body of the screw, or portion to be threaded, is re- 
duced by a circular form tool C held to a block D, as shown. 
This block is fulcrumed at H, and is operated by a cam F 
pressing against the hardened shoe G@. It will thus be seen 
that the cutting edge of the tool, when in operation on the 
work, passes through an are. This method of presenting the 
tool to the work has been found to give better results on 
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small work than feeding the tool in a horizontal plane, as is 
the usual practice. 


The thread is cut by a small mill- or spring-die held 


in the forward end of spindle H. This spindle is rotated from 
the rear driving shaft through the change gears J, and is 
advanced by yoked lever J and cam K. The cams F' and K 
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Fig. 29. Various Turning Operations on the Center and Balance Staffs 


are so timed that the form tool is raised out of the way 
to let the die reach the work, the shoe G dropping down onto 
the cut-away portion of F at the proper moment. The die 
in traveling onto the work rotates in the same direction as 
the spindle, the latter reversing to run the die off when the 
desired length of thread has been cut. 

After the thread is completed, the cut-off blade L operated 
by a cam on the rear shaft comes into action, and severs the 
screw from the bar. Just as the screw is breaking off, a bush- 
ing held in arm WM is rotated into position to grip the screw, by 


Fig. 30. Multiple Shoulder Staff Turning Machine 


means of a fan gear N and a friction pinion not shown. The 
arm then rotates back into position in front of the slitting 
saw O, which by means of a cam and the fulcrumed holder 
in which it is retained, travels down past the head of the 
screw and cuts the slot. Spring plunger P is now forced 
forward by a cam, and ejects the slotted screw from the 
bushing. This cycle of operations is repeated until the bar 
is used up, when the camshaft is stopped by means of a 
simple dévice. This consists of a worm and worm-wheel Q 
which feed out a shaft R until it comes in contact with an 
adjustable stopscrew S, thus operating a lever which dis- 
connects the driving clutch. 


Staff Turning 

The wheels composing the watch train are held on staffs, 
the ends of the latter running in jewels retained in the lower 
plate and bridges. Most of these staffs are provided with a 
mumber of shoulders of different diameters, as shown in 
Fig. 29, where A represents the various operations on the 
balance staff, and B the operations on the center staff. The 
last operation on the center staff shows the center wheel and 
pinion assembled. 
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One of the machines used for multiple shoulder staff turning 
is shown in Fig. 80. The staff to be turned is held on female 
centers, and is driven by a small dog. The turning is ac- 
complished by a single turning tool A, held to the tool-slide 
B, which, in turn, is connected to a longitudinal slide C. 
Only one-half of the staff is finished at each setting, it being 
reversed to finish the other end. The movements of the turn- 
ing tool A are controlled automatically by plate cams D and 
EH. The lower cam D traverses the slide C, and hence moves 
the turning tool across the work by means of lever F, the 
ratio of the arms of which is 4 to 1. The top cam #, operating 
lever G, controls the in-and-out movements of the turning 
tool, and thus governs the diameter of the staff. The arms 
on lever G have a ratio of 8 to 1, thus enabling greater ac- 
curacy to be obtained on the diameter of the staff. The 
heights of the lobes on the cams, of course, are made equal 
to the movements required, multiplied by the ratios of the 
arms of the levers. 

The lobes on cams D and £E are so laid out and timed 
that all shoulders on the staff are faced as well as turned 
to a given diameter. One girl operates two machines, re- 


Fig. 31. 


Automatic Three-cutter Pinion-cutting Machine 


moving a staff when finished and inserting a rough one. ‘The 
machine is stopped automatically by a tripping device, not 
shown. The operator sits on a chair which is provided with 
Wheels running on a track. This enables her to get from 
one machine to the other quickly and with very little effort. 


Cutting Pinions 
Watch pinions, as a rule, are made of steel and are formed- 
turned and cut off in special automatic staff machines. 
Then they are placed one at a time on an arbor, the latter 
being placed between the centers of the machine shown in 
Fig. 31. The driving center is corrugated, while the deau 
center is of the female type and is held in a spring-actuated 
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Fig. 32. Machine for cutting the Teeth in the Brass Wheels 


spindle or tailstock. As a rule, three cutters are used: The 
first is a thin saw; the second a-roughing cutter; and the 
third a finishing cutter. 

The spindle A carrying the corrugated center is indexed 
by means of an indexing disk B and a ratchet. After the 
work. has made one complete revolution, a cam held on cam. 
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shaft C shifts the table, bringing the next cutter into opera- 
tion. The spindle again makes one complete revolution, when 
the cam shifts the table, bringing the last or finishing cut- 
ter into line. This makes one cut around the pinion, after 
which the table drops back to the starting position, and the 
machine is stopped by an automatic tripping device. The 
index plate D is provided with the same number of notches 
as there are teeth on the pinion. 


Cutting Brass Wheels 
The brass wheels, which in connection with the pinions 
compose the watch train, are blanked out and shaved by sub- 
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Fig. 33. Arbor used_on the Machine shown in Fig. 32 for 
Holding Brass Wheels 


press dies in the punch press. The arms of these wheels are 
all equally spaced and made of an equal width. The automatic 
machine used in cutting these wheels is shown in Fig. 32. 
Eleven of the wheels are held on the arbor A which has a 
tapered shank fitting in the indexing spindle B. The for- 
ward end of the arbor is supported by a spring center (ie 
which is withdrawn from the arbor by pressing on the handle 
D. The indexing disk H has the same number of teeth as 
that required in the wheel and is indexed automatically by a 
ratchet device. 

The cutter F is held on an arbor placed in the spindle of 
the machine. The head carrying the cutter spindle is raised 
on the return stroke of the cutter by a cam located beneath 
the head. The table carrying the work is advanced at a uni- 
form speed by a constant-rise cam held on a cam-shaft at 
the rear, and an automatic arrangement stops the machine 
when one stack of wheels has been completed. 

The arbor on which these wheels are held while the teeth 
are being cut is shown in Fig. 33. It consists of a central arbor 


Fig. 34. Machine for Cutting Brass Escape Wheel Teeth 
A which has five slots cut in it of the same width as the 


arms of the wheel. A hole is bored part way through this 
arbor, and a plug B is inserted to prevent it from collapsing. 
A washer C of the same diameter as the shoulder on the arbor 
is put on it as shown; then the wheels are put in place and 
the tapered sleeve D, which fits the index head, is next slipped 
over the arbor. Collar-nut EH is then screwed onto the threaded 


end of the arbor, thus clamping washer, wheels and sleeve 
together. 
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As these wheels are blanked out and shaved in the punch 
press, it is evident that the inside of the rim is practicaily 
the only place to work from, if a wheel having a rim of 
an equal width throughout its circumference is desired. By 
working from this point, and using a milling cutter which 
will finish the tops of the teeth, it is an easy matter to pro- 
duce a wheel which will be perfectly balanced. 


Cutting Brass Escape Wheels 


The escape wheel, so called because of the function it per- 
forms in a watch, is made from either steel or brass. The 
brass wheels are cut by sapphires, seven of which are used 
as fly-cutters, while the teeth in the steel wheels are produced 
by hardened steel cutters. Hach of these cutters forms one part 
of the tooth, which differs considerably in shape from an 
ordinary gear tooth, as can be seen by referring to Fig. 8 
in the May number. 

The machine used for cutting the teeth in brass escape 
wheels is shown in Fig. 34. A stack of these wheels is held 
on arbor A, the latter being retained in the indexing spindle. 
The teeth are completely formed by five cutters held in the 
revolving head B, each cutter shaping some part of the tooth. 
The cutter spindles are driven by gears enclosed in the head. 
The cutter head itself is indexed by hand to bring the de- 
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Fig. 85. McGinty Staff Cone Grinding and Polishing Machine 


sired cutter into operation, this indexing being effected by 
means of the handle C. The table or slide D is traversed 
by hand by means of the lever Z. The work is also indexed 
by hand with the ratchet wheel F’, the latter being held in 
the desired position by pawl G. The teeth in these escape 
wheels are so delicate that it would be practically impossible 
to produce them by means of an automatic machine, great 
care being required on the part of the operator to turn out 
a perfect wheel. 
As it is impossible here to give even a short description of 
the making of all the parts of a watch movement, only those 
methods which involve the use of Some interesting mechanical 
device or appliance have been selected. After the steel parts 
such as pinions, staffs, balance staffs, etc., have been made, 
they are hardened and tempered. This leaves them in such 
a state that it is necessary to lap and polish them to the de- 
sired size, at the same time improving their appearance. 


Grinding and Polishing Machine for Staff Cones 


The staffs on which the wheels are held have a coned 
bearing, which must be of exact size to fit the hole in the 
balance wheel jewels inserted in the wheel. The staff to be 
ground is placed in a quill A, the operator using a pair of 
tweezers for this purpose, as shown in Fig. 35. The quill 
is then placed, and held by clamp B, in that part of the 
machine shown to the right in the illustration, which is used 
for the first operation—grinding. The spindle of the quill A 
is driven by a grooved. pulley C and a small dog, the latter 
coming against a lug on the quill spindle. The staff is held 
between pump centers and a faceplate, and the grinding is 
accomplished by a diamond charged lap D, which is rotated 
by pulley #H. 

The spindle carrying the lap is moved back and forth 
by a cam which, in turn, is operated by a worm and worm- 
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wheel. This cam is provided with a gradual rise for feeding 
the lap against the work. When the desired diameter is 
reached the machine is stopped by means of a trip-stop. 
The machine shown to the left is used for polishing the cone 
on the staff, and is identical in construction with that just 
described, with the one exception that the lap is given an 
oscillating movement by means of a crank F, shown in Fig. 37. 
This latter illustration also shows more clearly the con- 
struction of this machine. The lap is made of celluloid and 
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ated by girls who do better work and more of it than was 
formerly accomplished by expert polishers. 
Polishing Pinions and Staffs 

The pivot ends of pinions and staffs are polished by 
means of “wig-wag” polishers, one of which is shown in 
Fig. 36. The pinion is held in a ‘“‘balloon” chuck provided with 
a pump center, and the polishing is done with a wing polisher 
A made of machine steel. The wings are ground on a special 
fixture, to an included angle of 45 degrees, and these lapping 


Fig. 36. 


““Wig-wag’’ Polishing Machine for Pinions and Staffs 


is coated with Vienna lime, obtained in Austria. It is kept 
in contact with the work by means of a cam that has a cut- 
away portion, allowing the lap to drop back when the cone 
has been lapped to the correct diameter. 

Before this machine—nicknamed the McGinty cone polish- 


Fig. 38. Pinion Leaf Polishing Machine 


edges are charged with rouge mixed with pure lard oil. The 
wing polisher is held in a bracket B which is fastened to a 
bell-crank ©, the latter being operated by a connecting-rod 
fastened on the end of the driving shaft. 

In operation, after the part to be polished is placed in 
the chuck, the frame holding the 
wing polisher is brought down and 
the latter kept in contact with the 
work, as shown in the illustration. 
As bell-crank C is fulcrumed at Z, 
the action of the eccentric transmits 


an oscillating movement to the wing 
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polisher. The machine is furnished 
with an idler pulley, so that it can 
be stopped by operating a foot lever, 
when inserting the work in the 
chuck. 

Polishing and Grinding Pinion 

Leaves 

As previously stated, all steel parts 
are hardened and tempered, and the 
pinions are no exception to this 
rule. After hardening, the leaves or 
teeth of the pinions are lapped in 
the machine shown in Fig. 38. The 
pinion is held between | centers, 
which are retained in a stationary 
Slide B. A circular lap A made of 
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Fig. 37. Construction of the McGinty Staff Cone Grinding and Polishing Machine shown in Fig. 35 


ing and grinding machine and known by this name wherever 
watches are made—was perfected, the grinding of these cones 
was done by hand by skilled staff makers, who made this a 
special business. Naturally, when this machine was invented, 
it was jeered at by these expert cone polishers. About this 
time the old song “Down went McGinty” was at the height 
of its popularity, and each time this machine returned to 
the tool-room for improvements, the polishers would strike 
up the old refrain. However, after much experimenting the 
machine was perfected, and at the same time was nicknamed 
“The McGinty cone and polishing machine.” It is now oper- 


fiber, and provided with annular 
grooves, is charged with emery and 
driven at a high rate of speed. This 
lap is fed across the work by a cam 
in one direction and is returned by © 
a coil spring. The cam is operated 
by a worm and worm-wheel driven 
from the grooved pulleys C@. 

Traversing the. lap across the 
work rotates the latter on the 
center, so that all of the leaves are lapped. Weight D keeps 
the adjustable center in contact with the work. 

* + * 

An article in the Zeitschrift des Vereines Deutscher In- 
genieure records a number of tests made with belting. These 
tests indicate that the tension when the flesh side of the 
belt runs onto the pulley can be 12.5 pounds per inch of 
width greater than the tension when the belt is run with 
the hair side in contact. The limiting speed with the hair 
side of the belt towards the pulley, is about 60 per cent 
of that with the flesh side towards the pulley. 
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THE MAKING OF BUSHINGS FOR DRILL JIGS* 


PROPORTIONS OF BUSHINGS, MATERIALS USED, TURNING, HARDENING, GRINDING AND LAPPING OPERATIONS 


BY F. B. JACOBS} 


The making of a set of ten or twenty jig bushings is often 
looked upon as a long and tiresome operation with something 
of a degree of uncertainty as to results. This is especially 
true in some of the smaller shops as very few manufacturing 
concerns outside of the larger ones have anything like an 
effective system as applied to this class of work. It is not 
the intention .of the writer to describe anything new but 
simply to outline the method employed in many of the 
medium sized shops in the Eastern states for getting out 
accurate jig bushings with a minimum amount of expense and 
trouble. 

After the jig is bored the holes should be stamped 1, 2, 3, 
etc., and a chart drawn up as shown in Fig. 1. This need 
not be an elaborate affair as an ordinary pencil sketch will 
answer all practical purposes. The value of this chart is ap- 
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Fig. 1. Arrangement of Table of Jig Bushing Dimensions 


parent, as the toolmaker can at a glance find any dimension for 
a bushing, thus saving much time that is generally spent in 
taking repeated measurements. For convenience the bush- 
ings are divided into three classes: Liners, shoulder bush- 
ings amd slip bushings. If there are any solid bushings 
without shoulders that are used without slip bushings they 
can be listed with the liners. The letters A, B, C, etc. corre- 
pond to the dimensions of the bushings which are filled out 
in the chart in the spaces reserved for them. Two spaces 
are reserved under the column C for drill and reamer bush- 
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Fig. 3. General Proportions of Slip 
Bushings 


Fig. 2. Proportions of 
Lining Bushings 


ings that are to fit the same liner. The numbers 1, 2, 3, etc. 
correspond to the figures stamped on the jig to designate the 
different holes. 

Very few manufacturers agree on a standard for the pro- 
portions of jig bushings, each preferring to follow their own 
ideas. In many cases they are left to the discretion of the 
toolmaker himself. The proportions shown in Figs. 2 and 3 
will generally answer in the majority of cases. When it is 
necessary to make bushings of unusual length they are often 


* Wor additional matter on jig making and jig design see: ‘‘Locat- 
ing Jig Buttons,” June, 1912; ‘‘A New System for Locating Iloles to 
be Bored on the Milling Machine,” April, 1912; “Some Jig and Fix- 
ture Designs,’ January, 1911, and the articles there referred to. See 
also MACHINERY’S Reference Books Nos. 41 42 and 43, “Jigs aad 


Fixtures.” . 
7 Address: 826 Arch St., Philadelphia, Pa. 


relieved as shown in Fig. 4. Solid bushings should have a 
shoulder as shown in Fig. 5, when it is intended to have 
stop collars run against them. 

In Fig. 7 are shown three methods of holding bushings 
to prevent their turning: A shows a bushing having a pin 
inserted which slips in a slot cut in the lining bushing; B 
shows a bushing having a slot milled through the collar, a 
pin being located in ‘the jig to engage this slot; and C illus- 
trates a more elaborate device that is sometimes used. The 
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Fig. 4. Proportions of Bushings of Special Length 


stop button which is fastened to the jig prevents the bush- 
ing from being drawn out of the liner while withdrawing 


drills or reamers, as well as preventing its turning. 


Bushings are generally made of a good grade of tool steel 
which insures hardening at a fairly low heat thus avoiding 
to a great extent the danger of fire cracking. ‘They can 
be made in much less time from ordinary machinery steel 
which will answer all practical purposes, provided they are 
properly casehardened to a depth of 1/16 inch. Where many 
bushings are to be made a large percentage of the cost of 
stock can be saved by using machinery steel. 

There are several methods followed in turning jig bushings. 
Some toolmakers prefer to “chuck out” the hole to the desired 


ALLOWANCES FOR GRINDING AND LAPPING BUSHINGS 


Diameter of Bushings in Inches 
Oper- 
ation 
Wy a 1% 2 2% 3 

A 0.008 0.010 0.013 0.016 0.020 0.025 
B 0.0005 0.0005 0.0007 0.0008 | 0.0009 | 0.001 
Cc 0.008 0.010 0.0138 0.016 0.020 0.025 
D 0.0008 0.0005 0.0007 0.0008 | 0.0009 0.001 


A—Grind outside; B—Lap outside after grinding; C—Grind inside; D— 
Lap inside after grinding. 


size and then finish the outside of the bushing by placing it 
on an arbor; others prefer to turn up the bushings two at 
a time, end to end, cut them apart and then bore as the 
final operation. This is an excellent method to follow when 
making large bushings. The most rapid method, however, 
is to chuck out the hole amd finish up the outside at one 
setting using bar stock held in the chuck of a rigid engine 
lathe. This method is not always practicable on large bushings. 

In making allowances for grinding and lapping, many tool- 
makers neglect to leave enough, which is the cause of many 
bushings having to be made over again on account of not finish- 
ing out. On the other hand many toolmakers leave too libera! 
an allowance for finishing thereby causing themselves a lot 
of unnecessary trouble and labor. The allowances given in 
the accompanying table can be safely used when the bush- 
ings are made somewhere near the proportions shown in Figs. 
2 and 3, but for extra long bushings more liberal allowances 
should, of course, be made. 

Before hardening the bushings should be plainly stamped 
with the size and purpose for which they are intended, 
“15/32 drill,” ‘1/2 ream,” ete. They should not be stamped 
with dull, worn out figures that are used by Tom, Dick and 
Harry on everything, but with a set of plain sharp figures 
reserved solely for this purpose. It is poor practice to try 
to stamp the words “drill,” “ream,” etc in a straight line, - 
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as not one man out of a hundred can do this and turn out 
a respectable looking job. If, however, the words are laid 


out on a slight curve the results are more satisfactory as 
slight irregularities of alignment are not then so noticeable. 
Anyone can prove this to his own satisfaction by a little 
experiment with a steel alphabet amd a block of cast iron. 
Sharp clean figures and letters neatly laid out not only im- 


TAPERED SPINDLE 


Fig. 6. Lead Lap and Mold used for 
Casting it 


Fig. 5. Proportions of Shoul- 
der Bushings 


prove the appearance of the toolmaker’s work, but also save 
the drilling operator a lot of time as sharp clean-cut figures 
can be read at a glance. 

In hardening bushings made of tool steel they should be 
brought up to an even red heat in a clean fire, and the 
heating should never be hurried. If heated quickly the bush- 
ing is very likely to heat unevenly which invariably results 
in a warped piece that will not finish out. Gas furnaces 
are excellent for heating bushings preparatory to hardening. 
If, however, a gas furnace is not available a good clean char- 
coal fire in the forge will answer the purpose. 

As soon as the bushing has been brought up to an even 
red heat it should be dipped in water warmed just enough to 
take off the chill. The bushing should then be brought up to 
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Fig. '7. Methods used for Preventing Jig Bushings from Turning 
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a “sizzling heat’ and left to cool in the air. 
draw bushings to a medium straw color. 
as it only tends to shorten their life. 


Some toolmakers 
This is a mistake 


Grinding and Lapping 
There are four methods in common use for finishing holes 
in jig bushings, viz: Lapping with a lead lap, lapping with 
a lead lap followed by a cast-iron or copper lap, internal 
grinding, internal grinding followed by a cast-iron or copper 
lap for removing the last 0.0005 inch. The first method is 
dead wrong as it invariably results in bell-mouthed holes, 
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especially when the toolmaker charges the lap while in use, 
which is very poor but at the same time very common prac- 
tice. The second method is correct for holes too small to 
be ground conveniently. The third method is wrong as the 
grinding wheel, no matter how fine, leaves innumerable very 
fine scores and high spots. These high spots soon wear away 
leaving the hole oversize. The last method is correct and 
should be used whenever possible. 

In Fig. 6 is shown a lead lap with a steel tapered spindie, 
and a convenient mold for casting the laps. This mold is 
provided with a base having a hole to receive the spindle 
that the lap is cast on. AA number of laps cam be cast in this 
mold at one heating of the metal and afterward turned to 
the size required. Fig. 8 represents a familiar form of 
cast-iron lap. This lap is split in three places, and provided 
with a taper-end screw for expanding it to compemsate for 
wear. 

Laps should always be charged before—not while they are 
in use. A good way to charge a lap is to lay it on a cast- 
iron plate on which some of the abrasive material has been 
sprinkled. A cast-iron plate small enough to be conveniently 
handled is then held on the lap and moved back and forth 
with a regular motion. The lap being rolled between two 
surfaces picks up a certain amount of the abrasive material. 
A lead lap can be charged in this manner very rapidly, as 
the grains of abrasive material readily imbed themselves in 
the soft metal. A cast-iron lap, being of a harder material, 
requires more time to properly charge. 

Until the last few years emery was the abrasive generally 
used for lapping. At the present time, however, aloxite, a 
product of-the electric furnace, is displacing emery as it 
cuts faster, producing excellent results in a comparatively 
short time as compared to emery. Nos. 90 to 150 are used in 
connection with lead laps for roughing operations. For the 
final finishing with cast-iron laps flour aloxite is used. When 
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Fig. 8. Usual Form of Cast-iron Lap 


not in use any abrasive used for lapping should be kept in a 
covered box to protect it from dirt and other foreign sub- 
stances. A small chip or piece of grit will often cut a deep 
score in a piece of work—which neither improves its fimish 
or workmanlike appearance. 

Laps should always be run at a fairly low speed. Fifteen 
to twenty feet surface speed for a lead lap used for roughing, 
and twenty to twenty-five feet surface speed for a cast-iron 
lap used for finishing are about right. A high surface 
speed causes the lap to wear out without cutting as rapidly 
as it should. Many toolmakers make the mistake of running 


_laps too fast, often causing unsatisfactory work. 


For light lapping the work can be held by hand but with 
a heavy roughing cut it is best to hold the work with an 
ordinary lathe dog, care being taken to see that the dog is 
not clamped so tightly as to spring the work out of shape. 
Lead laps should be split to compensate for wear, and the - 
spindles should have a groove cut along their entire length to 
prevent the lap from turning. 

Before testing with a size plug the work should be washed 
out with benzine or gasoline to remove all traces of the 
abrasive material, a few graims of which will wear the size 
plug below standard size in a surprisingly short time. Wash- 
ing in benzine or gasoline also brings the work to the same 
temperature as the size plug, which is important where ex- 
treme accuracy is required. 

Many toolmakers look on the finishing of jig bushings 
by imternal grinding as a rather uncertain method, whereas 
it is a comparatively simple process when the following im- 
portant factors are carefully considered. First, proper se- 
lection of grinding wheels; second, correct wheel speeds or 
at least as near as the design of the machine will permit; 
third, correct alignment of the headstock in regard to the 
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travel of the platen; amd fourth, proper truing of wheels. 

Wheels for internal grinding should be of a medium grit, 
soft grade and open bond. As a rule the grit should never be 
finer than 60 grit; in fact a coarser grit can often be used to 
advantage. Wheels with fine grit cut slowly, fill up readily, 
glazing and invariably heating the work and causing chat- 
tering and other troubles too numerous to mention. In fact 
the only argument in favor of a fine grit wheel is that it 
leaves a smooth surface. However, no matter how smooth 


the surface appears to be, even under a powerful glass, it 
will have to be lapped to remove the wheel marks for the 
When we stop a moment to con- 


reason previously stated. 


Fig. 9. Grinding the Holes in the Bushings 


sider that 0.0005 inch will perfectly lap out the marks left by 
a 60 grit wheel, there is not much room for an argument 
in favor of 70, 80, and finer grit wheels. 

For the internal grinding of jig bushings on a Brown & 
Sharpe No. 2 universal grinder, as shown in Fig. 9, the 
writer has used aloxite wheels, 1144 inch diameter, °4 inch 
face, 60 grit P grade, D-495 bond, with excellent results, 
the wheel speed being 12,000 R. P. M. The bushings aver- 
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Fig. 11. Arbor for Holding Bushings 


aged 214 inches long, 1% inch hole. The holes were rough 
bored 0.015 inch being left for grinding. The grinding time 
per bushing, including chucking and truing up, was twelve 
minutes each and the finish left was good, 0.0005 inch being 
sufficient to lap out the wheel marks. Reference is made 
above to the holes being rough bored; this is good practice 
as the rather rough surface tends to wear the wheel just 
a little while removing the fire scale thus preventing the 
wheel from glazing. Once the scale is removed from the 
hole, the wheel should not glaze readily provided it is of the 
proper grit and grade. 

Wheels for internal grinding should in theory be run at a 
surface speed of 5000 feet per minute. This, however, is 
a general rule open to exceptions. A safe practical rule to 
follow is to speed up the wheel if it wears away too readily, 
and to reduce the speed where the wheel shows a tendency to 
glaze. A little attention to this rule will often save much 
trouble. The toolmaker should bear in mind the fact that it 
is much easier to adjust the speed to suit the wheel, than it 
is to try to keep on hand a large variety of wheels to suit 
all speed conditions. 

Assuming that the work in question is to be done on an 
ordinary universal grinder, the headstock must be set paral. 
lel with the travel of the platen to produce straight holes. A 
practical way to determine parallelism is to clamp a piece 
of round stock in the headstock chuck, letting it project from 
the jaws a little farther than the length of the holes to be 
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ground. This piece should have a groove turmed in it for the 
wheel to dwell in during reversal. This test piece is then 
ground in the regular way with the wheel used for cylin- 
drical work, the headstock being adjusted by means of its 
swivel base until the test piece is ground parallel. Before 
calipering, the wheel should be allowed to grind until very 
few sparks are visible. When omce this test piece has been 
ground straight the setting can be depended on to produce 
straight holes, provided, of course, that the swivel adjustment 
of the headstock and the angular adjustment of the platen 
are not disturbed. To try to straighten up the headstock 
by calipering the work while the intermal grinding is in 
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Fig. 10. Grinding the Outside of Slip Bushings 


process is at best a difficult job, and the operator is never 
quite sure of accurate results. 

It is common practice to true wheels for internal grinding 
with a diamond fed by hand, using the eye as a guide. This 
is poor practice as the wheel is seldom turned parallel, one 
edge being left to do all the cuttimg, which, of course, 
glazes it readily. A more practical way to true these com- 
paratively soft wheels is to feed them past the end of a 
carborundum rub, in 20 grit H grade. The rub can be 
held in a suitable holder strapped to the platen of the 
grinder, or held firmly by hand against the end of the work. 
As a carborundum rub shows high efficiency when used for 
this purpose and costs practically nothing as compared to a 
diamond it is worth considering. 

In holding work in the chuck for internal grinding, it is 
well to exercise due care to see that the work is not clamped 
hard enough to spring it out of shape. As a rule it does not 
require much pressure to hold work of this nature as the 
grinding cut is comparatively light. Attention is again called 
to Fig. 9 where it is seen that the chuck used in this case 
is of the variety commonly used on tool lathes. It is my 
opinion, based on practical experience, that this chuck is 
an improvement over the chucks commonly supplied with 
universal grinders, as it is more substantial and has reversi- 
ble jaws which can be used independently or universally. 
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Fig. 12. Improper Fit of Bushing on Ordinary Arbor 


As it is general practice to grind internal work dry a 
certain amount of expansion from frictional heat is always 
present. For this reason considerable care has to be used 
in calipering the work with the sizing plug. As the plug is 
many degrees cooler than the work it is liable, on being in- 
serted, to contract the bushing suddenly, causing bushing and 
plug to “freeze” together firmly. This can be avoided by cooling 
the work with a plug that is known to be undersize before 
calipering with a plug of the desired size. The final caliper- 
ing should also be done with a plug that is undersize to allow 
for the final finishing by lapping. 
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When a wheel of 60 grit is used,a hole one inch or under 
in diameter should be left approximately 0.0005 inch under 
size. This amount is sufficient to lap out the wheel marks 
and leave a dead smooth mirror finish to the hole. This is 
a general rule based on the fact that a certain amount 
(in this case 0.00025 inch) is enough allowance to lap out the 
marks left on a surface by a grinding wheel, and that should 
suffice for all holes regardless of size. With comparatively 
large holes, one and one-half inch diameter or over, it is 
_ better, however, to make allowance for finishing, owing to 
the fact that the area of contact of wheel and work is 
generally not so great and the ground surface is not quite 
so smooth. 

In regard to the external grinding of bushings, there are 
two important points that should be’ given consideration, 
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Fig. 13. Lap.for Finishing Outside of Slip Bushings 


viz: the selection of wheels and method of holding the work. 
The wheel should be fast cutting and at the same time it 
should hold its shape and leave a good finish—not the pain- 
fully fine finish that delighted grandfather while experi- 
menting with the toolpost grinder, but a good dead finish 
from which the wheel marks can\be readily lapped. 

For this work in connection with a Brown & Sharpe No. 2 
universal grinder I have obtained excellent results with an 
aloxite wheel 12 inches’ diameter, 4% inch face, 5 inch hole, 
405 grit, N grade, D-497 bond, the wheel being run at a 
speed of 1800 R. P. M. In grinding some slip bushings as 
shown in Fig. 10, the finished. surfaces averaging 114 inch 


diameter, and 24% inches iong, a work speed of 75 feet per. 


minute was used. The traverse feed of the work was the 
fastest that this machine was capable of giving in connection 
with the above work speed, and was approximately an advance 
of one-fourth the width of the wheel for each revolution of 
the work. ; 

The finish was excellent and the grinding time for each 
bushing, removing 0.012 inch, was five mimutes. This was 
accurate work, 0.0004 to 0.0005 inch being left for the final 
finish by lapping. The above wheel is known as a combina- 
tion grit, in a medium soft grade and an open bond, and 
I: consider it a great improvement over the hard bonded 
straight grit wheels used in many toolrooms. 

The above work was not done with the idea of establishing 
a record for this class of grinding, but the object was to 
show a grinding machine operator what could be done in the 
line of cutting down production costs by the use of a modern 
grinding wheel. His time for grinding the same bushings, 
using a wheel in straight 60 grit, M grade, made by a reliable 
manufacturer, was fifteen minutes each. He had to use a 
fine traverse feed, the finest that the machine was capable of 
* giving with a 65 feet per minute work speed to get the de- 
sired finish, and to avoid chattering and undue heating of the 
work. 

When a number of bushings are to be ground one after 
another it is best to mount them on arbors of the same length 
when practicable to do so, thus saving considerable time gen- 
erally spent in re-setting the platen, which has to be done 
whenever the tailstock is moved to accommodate arbors of 
different lengths. An arbor for holding bushings should be 
made as shown in Fig. 11. The straight part should be a good 
fit in the bushing, a slight taper on the remainder of the arbor 
being sufficient to prevent the bushing from turning on the 
arbor. When bushings are held on an ordinary arbor or 
mandrel the operator is never quite sure that the hole and the 
outside of the bushing are concentric, as one end of the 
arbor owing to its taper does not quite fill the hole. This 
is illustrated in Fig. 12. Both Figs. 11 and 12 are some- 
what exaggerated to illustrate the principle, 
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In grinding lining and solid bushings due allowance must 
be made for a driving fit in the body of the jig. There are 
three methods in common use for making driving fits on this 
class of work: First, grinding the bushing until the lower 
end just enters the hole, the bushing being slightly tapered 
to bring it to a snug fit when pressed into place; second, 
grinding the bushing straight for its entire length, leaving it 
just enough oversize to make a good driving fit; and third, 
grinding the bushing for nearly its entire length just enough 
oversize to make a good driving fit, and grinding about one- 
eighth its length just enough undersize to enter the hole. 

The first method is not considered strictly first class prac- 
tice as the bushing contracts more at the top than elsewhere 
owing to the taper which leaves the hole in the bushing 
tapered. The second method is very poor practice as the 
bushing is very liable to cramp while beimg forced in place 
which results in an unsatisfactory job as the hole in the 
jig is generally sheared by the sharp end of the bushing. 
The third method is correct-as the part that is ground 
to fit the hole acts as a pilot, thus insuring the proper start- 
ing of the bushing, and the body being straight insures even 
contraction. 

In making allowances for driving fits 0.001 inch for each 
inch diameter of the bushing is considered practical where 
the holes are one inch or over, and where the holes in the 
jig are bored smooth. If the holes are rough bored a more 
liberal allowance is required. After the lining bushings are 
driven in place they require re-lapping as they always con- 
tract a little. ; 

The outside of the slip bushings should be finished by lap- 
ping to a dead smooth finish as otherwise they will soon 
wear loose. This should never under any circumstances be 
done with emery cloth, but with a cast iron lap as illustrated 
in Fig. 13. The abrasive used in this case should be of 
flour grit with lard oil as a lubricant, the abrasive and oil 
being applied through a 
hole in the top of the 
lap. The work should 
be lapped with a regu- 
lar even motion to in- 
sure its being straight, 
and should be brought 
to the temperature of 
the room by being 


3 2 Fig. 14. A Cast-iron Lap which may be 
cooled in benzine or used in Emergency Cases 


gasoline before testing for a fit. The lapping should be carried 
to a point where the bushing is a wringing fit in its liner, 
but not tight enough to stick when left alone for a moment, 

The lap shown in Fig. 14 is often used in an emergency; 
it is readily made from cast iron and held with an ordinary 
machinist’s clamp. It is practical but not as handy as the 
lap illustrated in Fig. 138. 

After the grinding and lapping of the slip bushings is 
complete, their tops cam be finished by lapping on a carborun- 
dum stone, in medium grit, wet with gasoline. A regular 
motion should be used across the face of the stone without 
turning or altering the relative position of the bushing. This 
lapping gives the bushings a workmanlike appearance, and as 
the dimensions stamped are left black from the action of 
the fire in hardening, they can be read at a glance. 


cd * * 


In a brief article in Canadian Machinery, Mr. Charles T. 
Main emphasizes a point on which there is .a great deal of 
narrow misunderstanding. Many men possessing technical 
knowledge seem to believe that they serve their own best in- 
terest by keeping it to themselves, whereas, as Mr. Main says, 
an engimeer possessing information, not of a private nature, 
of benefit to the profession in general, should be broad enough 
in his outlook to publish it for the. benefit of his brother crafts- 
men. He will find on looking at the matter even from a selfish 
point of view, that he will not be the loser, for it will bring 
him into greater prominence and call attention to the fact that 
he is the man to be employed or consulted in work involving 
this particular experience. Such men should always be glad 
to impart to others any information available. 
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FINE SCREW THREAD STANDARDS 


The Navy, U. S. or Sellers standard screw threads have 
been widely adopted in America, and are satisfactory for the 
general run of machine work. They have been used for years 
in the construction of locomotives, cars, steam and gas engines, 
mining machinery, farm machinery, etc. But satisfactory 
as the U. S. standard has been, time has shown that it has 
limitations of use. The automobile is the most prominent 
example of a highly developed machine in which the need of 
finer screw threads was manifested. The jar and vibration 
incident to high speed and rough roads loosened screws and 
nuts threaded to the comparatively coarse U. S. system, and 
finer screw threads were required to prevent loss of parts and 
rapid deterioration. The French car manufacturers reccgnized 
this fact early in the development of the automobile. 

In April, 1906, the Association of Licensed Automobile Manu- 
facturers adopted a fine pitch screw standard ranging from 
% to 1 inch diameters inclusive, and varying by sixteenths to 
%4 inch and by eighths to 1 inch. This standard was extended 
to 1% inch diameter June, 1911, by the Society of Automobile 
Engineers, the successor of the A. L. A. M. 

The need of a fine pitch screw thread system to supplement 
the U. S. system is also being felt in the machine trade gen- 
erally. In order to provide for this need it is proposed to adopt 
the S. A. HE. standard and extend it upward to say 4 imches 
diameter in harmony with the pitches from 4 to 1% inch now 
existing. Replies to a circular letter sent by Macurnery to the 
machine building trade indicate that many concerns have 
adopted the S. A. E. standard screw threads where fine pitches 
are required, and would gladly use them for most purposes in 
larger sizes if they were provided. 

The extension and general adoption of the S. A. E. standard 
would undoubtedly simplify the special thread tool problem for 
the tap and die makers and relieve them of making many 
special fine thread taps and dies now demanded. The teneral 
adaptability of the two standards is set forth in an extract 
from a letter from a well-known builder of special machinery: 

“The A. S. M. E. and S. A. E. standards for diameters and 
pitches of screws adequately supply our wants for screws of 
fine pitches. We rarely find the necessity for any finer pitches 
in the diversified types of machinery and devices that we are 
called upon to design or construct, and this occurs only when 


some peculiar condition of design demands it. From our 
observation and experience in the design and construction of 
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typewriters, sewing machines, adding machines, tabulating 
machines, type casting machines, ticket vending machines, 
auto capsule machinery, knitting machinery, Lanston pneu- 
matic keyboards, etc., we can see no reason why another 
standard of finer pitches than those obtainable in the A. S. 
M. E. and S. A. H. standards should be established.” 


e+ £F € 


THE INFLUENCE OF SHOP CONDITIONS 


In a comment on the value of well-equipped shops and pleas- 
ant working conditions, the Hngineer (London) remarks that 
good machine tools mean good workmen to run them. A manu- 
facturer of machinery who had recently reconstructed his 
machine shop, converting an old-time, dingy shop into one 
containing the best equipment, arranged and lighted so as to 
provide for the highest efficiency, stated that he found it much 
easier to obtain high-class workmen as soon as it became 
known that they were to operate high-class machine tools. 

It is a mistake to believe that all machine operators work 
for wages only. Many men operating machines in obscure cor-. 
ners of a shop take considerable pride in the work they do, 
and they enjoy an opportunity to use the best and most accu- 
rate machines. Another of the erroneous, old-time ideas which 
are apparently giving way to\a sounder appreciation of the 
workman’s feelings, is that the average machinist, having to 
perform work in which he cannot possibly keep clean, does not 
care whether his surroundings are clean and comfortable or 
not, but is satisfied to work under conditions of any sort. The 
new plants being erected all over the country show that em- 
ployers are realizing the value of light, airy and comfortable 
workshops, and that the additional investment required is 
money well spent, as it increases the efficiency of the men and 
lessens discontent, which is the most subtle cause of ineffi- 
ciency the manager has to deal with. Other conditions being 
equal, the firm with a clean, light and well-equipped plant will 
have much less difficulty in getting along with its workmen 
than one with a dark and dirty shop. It is not without reason 
that the industries where labor troubles are most frequently 
encountered are those where the workmen are employed under 
unsanitary or uncomfortable conditions. 


% * + 


INVESTMENTS IN UNDEVELOPED 
INVENTIONS 


If the history of ‘frenzied finance” and dishonest promotion 
is ever accurately written it will include many cases of 
patent exploitation wherein inventors and investors were 
fleeced by smooth-tongued sharpers who promised to develop 
and market valuable inventions. Some of the most ingenious 
discoveries and mechanical designs of the times are hopelessly 
tied up in litigation resulting from the organization of com- 
panies and sale of stock before the inventions were developed. 

Capital is necessary to place most inventions on the market, 
and no matter how meritorious a device may be, considerable 
argument and persuasive ability on the part of some one hav- 
ing faith in it are generally required to obtain the necessary 
funds from capitalists. The reluctance of capitalists to invest 
in unknown possibilities is not shared by clerks, bookkeepers, 
laborers, servant girls and others eager for large returns on 
small investments, and this fact is shrewdly turned to advant- 
age by promoters who paint in bright colors the probable 
returns, quoting perhaps the experience of the original in- 
vestors in telephone stocks as an example of enormous profits 
yielded by an invention. Inexperienced people who turn over 
their money for investment in stocks whose value is proble- 
matical are too often bitterly disappointed. 

A safe rule to follow is to invest nothing in an undeveloped 
invention unless you have first-hand knowledge of its scope, 
its novelty, the probable market, and the character of the men 
who are promoting it. Even when you possess this knowl- 
edge the chances for failure are many, and the investment 
should be made with full appreciation of the possiblity of 
loss. Widows, orphans and others whose capital is their only 
resource should steer clear of mechanical promotion schemes 
generally. Although not usually conceived with the dishonest 
intent characteristic of mining schemes, they are nevertheless 
hazardous investments, quite likely to result in loss. 
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STANDARDIZATION OF MACHINE 
TOOL PARTS 


It is a proper function of the engineer to conserve as well as 
to produce. Production with waste is abhorrent to the en- 
gineer who fully appreciates his economic relation to the 
manufacturing world. In fact, engineering is the science of 
producing ‘efficiently, which means the elimination of false 
movements and waste effort, the utilization of waste products 
and the substitution of mechanical power for human muscular 
effort. The elimination of waste carried to the logical end in 
engineering work would put an end to competition, but that is 
a condition of society too far removed from present possibilities 
for serious consideration now. What we can do is to work 
for those results which in a competitive world may be agreed 
on as being for the common good. 

In the manufacture of machine tools there is little in com- 
mon as regards sizes and shapes of those parts in the design of 
engine lathes, planers, shapers, drilling machimes and other 
so-called machine tools made by the various builders for which 
interchangeability is highly desirable. It is plain to any 
unprejudiced person acquainted with the conditions of use that 
certain standards might be adopted by machime tool builders 
with advantage to themselves and their customers. 

For example, take the floor plan of a dozen different makes 
of sixteen-inch lathes, and it will be found that, although the 
variation may be little, practically twelve different layouts of 
foundations will be required. This is a wasteful and umde- 
sirable condition, and it would seem that two foundation plans, 
one for light and the other for heavy designs, should suffice. 
Surely this is a difference on which it should be comparatively 
easy to reach common ground for agreement. A similar un- 
derstanding might be applied to the spacing of bolt holes in 
countershaft hangers, and any other features affecting the 
installation. 

The more vital matters on which agreement is desirable 
are standards for lathe spindle noses, dimensions of tee-slots, 
direction of feed for a given direction of rotation of a feed 
handle, general position of handles, dimensions and taper 
of taper shanks and sockets, number of threads per imch of 
lead-screws, etc. 

The matter of agreement of lathe spindle noses is so im- 
portant that some manufacturers adopted private standards 
years ago, and specify them when ordering new equipment. 
One system that has proved satisfactory is the common U. S. 
standard bolt screw thread sizes. With this..system, chuck 
and faceplates can be sized with standard taps thus simplifying 
the home making of special lathe attachments. 

The Society of Automobile Engineers has worked out sev- 
eral important improvements in manufacturing conditions by 
which useless duplication of sizes of stock parts have been 
eliminated. The work of this society is most commendable and 
constitutes a worthy example for other societies and associa- 
tions of manufacturers, to imitate. 
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THE VALUE OF COST SYSTEMS 


In speaking before the American Society of Swedish En- 
gineers recently, Mr. H. L. Gantt, of scientific management 
fame, pointed out that there are two distinct objects to be 
accomplished by cost systems and records of factory per- 
formances. One purpose of a cost system should be to enable 
those occupying responsible positions connected with the 
production to obtain such information as may enable them 
to devise new and better methods and improve old ones, and 
to have definite information at hand showing to what extent 
the new methods actually are more economical than those of 
former practice. In some shops, however, Mr. Gantt found 
that the cost system was not kept with this object in view. 
Very few people connected with the production end of the 
factory were permitted to make use of the data recorded, 
and the cost system merely afforded those in charge an op- 
portunity for criticism and fault-finding. No effort was made 
to devise more economical methods, or to locate the trouble 
in a systematic way when one month’s performance did not 
come up to that of a preceding month. The executive used 
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the record merely to hold up before his superintendent and 
foremen, telling them that they did not run their depart- 
ments as they should. , 

A cost system run in this way is almost worse than use- 
less; it, creates discord and does not serve to increase pro- 
duction. The real purpose of such a system should be to 
show at any moment if production is falling behind; and a 
systematic effort should then be made to find the cause, not 
merely by blaming an individual, but by locating with ac- 
curacy the exact conditions which are the cause of the de- 
crease. These conditions may be beyond the control of any 
of the persons ordinarily blamed. In a machine shop they 
may be due to hard castings or other defects in the material 
supplied to the department. They may be due to improper 
heating and ventilation of the plant. They may be due to 
unavoidable changes in the personnel. Whatever the cause, 
it should be ascertained; and unless the cost system accom- 
plishes this, it is of little value because merely blaming a 
man does not enable him to remedy a defect. He must first 
find the cause, and the cost system should help him to do 
that. 

Of equal importance is the function of the system which 
enables foremen, superintendents, designers and others vitally 
interested in production to determine the value of new ideas; 
and in order that the cost system may fulfill its purpose in 
every respect, men in responsible positions within the factory 
must be given access to the cost data compiled. 


THE PATENT THAT GHORGE DIDN'T 
TAKE OUT 


BY A. P. PRESS 


George was a good toolmaker, and when he was not making 
tools he was playing whist, and although he was an expert 
at both, I think his abilities in the whist playing line rather 
lapped over his toolmaking capacity. 

Now we have all played whist, and when you have a good 
sized party in the dining room and parlor, the next morning 
the floor is covered with the scrap punchings where the score 
is punched out of the cards. 

So as they sat at the breakfast table one morning, with the 
floor covered with chips, Mrs. George said: 

“George, why couldn’t you put a pocket on the punch, so 
as to eatch all these little pieces? They are awful hard to 
sweep out of the carpet.” 

“Sure thing,” said 'George, and that morning after he got a 
long chip started, and the boss had gone out for an hour, 
he turned up a pretty little brass sleeve, and soldered it on 
to the under side of the punch. He put a threaded cap on the 
end, so he could unscrew it and empty out the punchings. 

He took it home that night, and his wife was enraptured. 
They used it the next whist night, and his friends all compli- 
mented him on the success of his invention. 

“Why don’t you have it patented? There is a fortune in 
it if you get hold of somebody to push it for you.” 

When you get the patent microbe started in a man’s brain, 
it is a pretty hard thing to exterminate it, and George went 
down to see a patent lawyer the next afternoon. 

“Yes,” said the lawyer, “that is a pretty good thing, but 
you ought to have a better looking sample than that. You 
should get a nicer looking punch, and put it on that.” 

That night after supper, George got busy. First he sent 
the oldest boy down to the hardware store and told him 
to get the nicest ticket punch he could find. -The kid came 
back, and George undid the package, took it out, and there 
was the cutest little punch you ever saw, with a pocket on 
it to catch the chips and patented some ten years before! 

The microbe was exterminated from George’s brain. 

* * * 

A German contemporary publishes an article in which the 
writer discusses the theoretical principles of the Tesla steam 
turbine described in MAcHINERY, November, 1911, and also 
referred to in a note in the July number. The German 
author points out that the efficiency cannot exceed 50 per cent 
with .the construction employed, and on larger’ sizes the 
efficiency would be proportionately less. 
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CONSIDERATION OF THE MOST IMPORTANT OBJECTIONS TO SCIENTIFIC MANAGEMENT 


BY FORREST EB, CARDULLO* 


Enough has been said to show that laws and economic con- 
ditions have a very great effect upon our industries and the 
efficiency with which they are conducted. Changes in the law 
which decrease efficiency are usually objectionable and changes 
are usually more far-reaching and important than most men 
believe to be possible. While the engineer usually considers 
such matters to lie entirely outside his work, yet they affect it 
so vitally that he will before long be compelled to give them 
his attention, and to apply to them the same hard-headed and 
rigorous analysis that he now gives to the design or construc- 
tion of a piece of machinery. When he does, the lawmaker 
will regard his efforts skeptically, the financier will regard 
him as a meddlesome bungler, and most men will regard him 
as a gross materialist without proper regard for the higher 
things of life. 

In the same way that we have previously classified and 
examined the sources of industrial inefficiency, let us classify 
and examine the objections which may be raised against scien- 
tific management. These objections come from three sources, 
the employer, the employe and the public. 


Objections of Employers to Scientific Management 


Taking first the objections raised by the employer, they 
usually arise either from a misunderstanding of what scientific 
management is or from a misconception of the fundamental 
principles of industrial administration. The objection most 
often raised is that scientific management very greatly in- 
creases what some men term the “expense burden” and what 
others term the “overhead charges.” This is true and yet it 
is not an objection to scientific management if it can be shown 
that the total cost of manufacturing a given product is reduced 
by thus increasing the overhead charges. The introduction 
of a drafting-room or of a pattern-shop into an establishment 
which has previously purchased such work outside, will in: 
crease the overhead charges, but most plants find it cheaper to 
Maintain drafting-rooms and pattern-shops in spite of this 
fact. If four men are employed, it is just as well to have one 
of them constantly engaged in planning the work: of the other 
three, and keeping them supplied with tools and materi4l, as it 
is to have each one plan his own work and run his own 
errands. i 

The question of whether scientific management unduly in- 
creases the expense burden is one which can only be answered 
by experience and in the terms of dollars and cents. If the 
cost of doing a given piece of work is reduced by scientific 
management, the question of the ratio of the overhead to the 
direct charges is of no consequence. If, on the other hand, 
the cost is increased by scientific management no other argu- 
ment is necessary in order to condemn the system, and the 
ratio of the direct and indirect expenses is a matter of purely 
academic interest. 

While some employers are willing to admit that the cost of 
manufacture is reduced when scientific management is em- 
ployed, they advance the argument that while direct labor may 
be discharged when it is not employed, the men in the plan- 
ning department cannot be discharged without destroying 
the efficiency of their organization, and so must be retained at 
considerable expense during periods of industrial depression. 
Similarly, while the wage cost is cut off entirely when men are 
discharged, the extra fixed charges upon the larger plant 
usually called for by scientific management, do not cease when 
times are slack, and that, therefore, in those industries which 
are particularly subject to periods of depression, scientific 
management will be a failure, although during periods of 
prosperity, it may show a reasonable saving in costs of manu- 
facture. To this objection two answers may be made. First, 
when scientific management shows a gain after taking account 
of the periods of depression, it ought to be adopted. Second, 
if scientific management enables a firm to manufacture more 
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cheaply than competitors, that firm will be able to accumulate 
a surplus so that it can continue to manufacture and store its 
product when it would otherwise have to be sold at a loss. 
Furthermore, it will be able to undersell its competitors, will 
do a fairly large business in dull times, and will therefore 
be able to operate its business with less attention to industrial 
conditions than is given by other firms. If scientific manage- 
ment is able to show a saving at any time, the chances are that 
it will be able to show a saving all of the time. 

A third objection often raised to scientific management is 
that when a shop is run as systematically as this method of 


management requires, a sudden change in plans is impossible 


without seriously disarranging the work, so that the rush 
order or the special job does not receive the attention which 
it should. The answer to this objection is that scientific man- 
agement should contemplate all of the conditions likely to 
arise in the plant and should provide special means for ex- 
pediting certain work when that is necessary. If such special 
means are not provided, the system is imperfect and is not 
scientific management since it is not adapted to the needs of 
the particular plant. 

A great many objections raised against scientific manage- 
ment come from men who have seen shops in which scientific 
management has been attempted by managers, superintendents 
or others, who did not understand what it was. Such men 
have often attempted to combine scientific management with 
conventional systems, and while they have sometimes de- 
veloped improvements, they have often fallen into ludicrous 
blunders. ‘Such blunders cannot be charged to scientific 
management, and when it is claimed that scientific manage- 
ment has failed in specific instances, it is well to investigate 
the case, and see whether the failure is one-of scientific man- 
agement or of unscientific management. 


Objections of Workmen to Scientific Management— 
Wearing Out Men 
On the part of workmen there is considerable objection to 
scientific management. I believe that it usually arises from 
an idea that efficiency lowers wages and throws men out of 
employment. This objection, however, is rarely if ever al- 
leged, but others are sought to take its place. The first one, 
and the one worthy of most serious consideration, is the ob- 
jection that under scientific management men are urged and 


~compelled to work at such a pace that their health and vitality 


suffers. Now it is doubtless true that men can be overworked 
in certain industries, but it is equally true that it is very 
difficult to overwork men in most industries unless the hours 
are unusually long. What is termed overwork is usually a 
matter of unsanitary laboring or housing conditions or in- 
sufficient nourishment. For instance, a man may be com- 
pelled to work in a cramped position or exposed to great heat 
or poisonous vapors, he-may be compelled to eat and sleep 
in a hot and dirty tenement, or his wages may be too small to 
buy nourishing food. If the adoption of scientific management 
lengthens the time during which he is exposed to unsanitary 
conditions, his health will suffer, but this is not a matter of 
overwork but a matter of industrial sanitation. Scientific 
management recognizes the fact that workmen are often ex- 
posed to unsanitary conditions, but the scientific method is to 
change the conditions and not to reduce the amount of work 
required. 

When we come to discuss the trades usually carried out 
under sanitary conditions, and requiring a considerable ex- 
penditure of muscular effort, we will find that the amount of 
effort required to accomplish a given task may be reasonable 
for some men but unreasonable for others. Whether a task 
is too severe or not, depends on the strength and endurance of 
the individual workman. Tasks possible for a vigorous man 
are impossible to one who is ill or weak. Men lacking in 
strength or vigor are not fitted to engage in certain occupa- 


tions and they should be transferred to other occupations for 
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which their physical defects do not unfit them. For instance, 
a man whose strength is unequal to the tasks demanded 
of a hod carrier or blacksmith helper may be very well fitted 
to become storekeeper’s assistant or to operate a punch press. 

In this connection it must be noted that a man is not like 
a machine, but that the wear and tear of the body are repaired 
by periods of rest. So long as the degree of exertion required 
of a man js not such as to produce discomfort when continued 
for several minutes, and so long as proper rest periods occur 
at suitable intervals throughout the day, the man will not 
be overworked, but after becoming accustomed to his task will 
be able to continue his work week after week without any 
diminution of vigor. If he is properly nourished and works 
and lives under sanitary conditions, such a man will be just 


as vigorous and long-lived as though he were engaged in some 


less laborious occupation. 

As a matter of fact it does not pay to wear men out. If men 
are caused to work at such a rate that their vigor diminishes, 
they will in their lifetime do less work than they would had 
they worked at a slower and less exhausting pace, and both 
the industry which employs them and the community in which 
they live will suffer accordingly. On that account we need 
have no fear that scientific management intends to overwork 
men, although in isolated instances men may be overworked 
under scientific management either because they are not fitted 
to the task to which they are assigned or because the one 
assigning the task was not experienced enough or careful 
enough to assign a proper task. 

One of Mr. Taylor’s early successes was to increase the 
amount of pig iron carried by laborers by properly training 
them for the task. The amount of pig iron carried after 
proper training and selection was about forty tons against a 
previous record of ten tons per day. The first laborer trained 
for this task was a man named Schmidt, and one of Mr. Tay- 
lor’s critics thinking the task excessive and severe, very 
justly inquires, “What became of Schmidt?” Mr. Taylor in- 
forms me that Schmidt is at the present time well and hearty 
and still capable of strenuous tasks and financiaily much bet- 
ter off than he would be had-he not been helped by scientific 
management. 


Harder Work without Corresponding Pay 


The second objection raised by workmen against scientific 
management is that the men are expected to “work very much 
harder” without receiving a corresponding increase in pay. 
Often by the introduction of scientific management, a man’s 
output will be increased three or four fold while his wages will 
be increased not more than from thirty to sixty per cent. 
The average workman feels that under such circumstances his 
wages should be increased in the same proportion as his out- 
put. When, however, we come to analyze the matter, we find 
that the workman’s contention is not true and that he ought 
not to expect his wages to be increased in that proportion. 

When a man receives his wages, he is paid for several 
things. In the first place he is paid for his time. In order to 
get a grown man of potential value as a workman to come 
and sit in an office and do nothing for eight hours a day, or 
even to amuse himself in some manner, it would be necessary 
to pay him something, and probably it would be hard to find 
men willing to undertake such work, if it may be called work, 
for a dollar a day. In the second place he is paid for his 
physical effort. Work requiring no knowledge or experience 
and which merely» requires physical effort does not usually 
command very good pay. Of course it commands more pay 
than does the mere expenditure of time, but certainly the 
effort which an ordinary laborer puts forth, cannot be esti- 
mated to command more than 75 cents to $1 a day, and I doubt 
if the average laborer who receives $2 per day would be will- 
ing to take a job at $1.50 per day which did not require any 
expenditure of effort. A third element for which a man is 
paid is the ability to receive and understand instructions. 
‘A fourth element is skill or dexterity, which enables him to 
perform a task quickly and well. A fifth element is a knowl- 
edge of the details of a trade, which is usually attained by 
experience and observation. 

Let us suppose that a man is engaged in the turning of 
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heavy pieces of steel and that by means of scientific manage- 
ment (i.e. by furnishing him proper tools, by standardizing 
the material, and by informing him of.the proper speeds and 
feeds to use) his output is increased three fold. The time re- 
quired is the same as before. That portion of his wages which 
he receives for time expended should therefore be the same as 
before. The effort required is three times as great as it was 
before. Since, however, the most of his time is expended in 
watching his machine and only a small portion of it in chang- 
ing tools and work, the pay which he receives for the effort 
expended is very small, and the increase in pay due to the 
increased effort is proportionately small, certainly not more 
than 25 to 30 cents per day. The dexterity which he has, and 
the knowledge of the details of his trade, are no greater than 
before, and these elements do not call for any inccrease in his 
wages. A larger measure of ability to follow instructions is 
required, and this element of his pay should be increased. Of 
the five elements of his pay two require an increase, and three 
should remain unchanged. Altogether the increase in pay 
required by the extra effort and by the increased ability to 
follow instructions is quite modest, and if the man receives 
thirty or forty per cent increase in wages, he has received all 
that he can in fairness ask for. The only way in which we can 
fix a fair rate of pay is by reference to the rates received by 
other men engaged in substantially similar occupations. The 
application of scientific management in different industries 
will result in different increases in efficiency. In some lines a 
workman’s efficiency will be increased only 20 or 30 per cent, 
while in other lines it may be increased five hundred or even 
one thousand per cent. If the work done in the two lines is 
similar, the pay of the workmen is probably nearly equal be- 
fore the introduction of scientific management, and ought to 
be equal when they have attained their best efficiency. 

Let us take as an example a foundry in which two different 
molders are engaged, one on light brass molding and the other 
on heavy iron molding. Let us suppose that each is paid at 
the rate of forty cents per hour, that the brass molder puts up 
twenty flasks a day, and that the iron molder puts up two. 
Let us suppose that as a result of a careful time study it is 
found that the brass molder can, without tiring himself un- 
duly, put up thirty flasks a day, while the iron molder can put 
up six. Each man is then working at his best rate, and while 
it might be possible for him to do a trifle more work, it can 
only be done at the expense of his physical welfare. If now, 
the pay of each is increased in proportion to this increased 
output, it will be seen that the brass molder will get a fifty 
per cent increase and the iron molder a 200 per cent in- 
crease, the brass molder receiving 60 cents per hour, while the 
iron molder receives twice as much, or $1.20 per hour. 

Now, when you come to think over the results of the applica- 
tion of time study in these two cases, it will be plain that if 
the work of the brass molder was formerly worth 40 cents an 
hour, that of the iron molder was worth only 20 cents an 
hour, and it would be highly unjust after the change in con- 
ditions had taken place, to pay the iron molder twice as much 
as the brass molder. In other words, for work requiring sub- 
stantially the same intelligence, the same effort, and the same 
training, workmen should receive substantially similar pay, 
and this pay should be based upon what constitutes a fair 
wage under the best conditions, and when they have reached 
their best efficiency. 

The same thing which applies in the case of two molders 
will apply in the case of two different trades in the same in- 
dustry, or for that matter, in different industries. If the ef- 
ficiencies of the workmen engaged in two different trades were 
unequal before the introduction of scientific management, it 
follows that injustice will be committed if the increase in 
wages in each trade is made proportional to the increase in 
output after, in each case, the workmen have attained their 
best efficiency. 

Another way to look at the matter is to treat it as though 
the workman were selling his labor under the same conditions 
as any other commodity. Whenever there is a great reduction 
in the cost of manufacturing a given product, we expect that 
there will be a corresponding drop in the price, and usually 
this is true. The cost to the workmen of doing a given piece 
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of work is the cost of living. The fact that he does a much 
larger amount of work than he did before does not increase 
his cost of living, and»consequently the cost to him of doing 
a given amount of the work is materially reduced, being in 
the case we have chosen, only one-third of what it was before. 
Under such conditions the employer may reasonably expect 
that there will be a decrease in the labor cost, and while the 
workmen should expect to get higher wages, the employer ex- 
pects with reason, to pay a lower price per piece. When the 
workman has an opportunity to do a larger amount of work 
without any increase in the cost of living, and to receive for 
his work a larger wage, he is in exactly the same position as 
the merchant, who by reducing his price is enabled to sell a 
larger quantity of goods in a given time, to turn over his 
capital oftener, and to make a larger profit in the course of a 
year, although he makes a much smaller profit on each article 
sold. 

Finally, we must consider that when a man’s efficiency is in- 
creased as a result of the application of scientific management, 
only a small part of this increase in efficiency is due to his 
own effort and that the most of it is due to the study and 


effort of the employer. Accordingly any gain which is realized 


must be divided between the employer and the employe, and 
usually with the public in the form of lower prices, in order 
that the public may absorb the larger output resulting. If the 
employe is to receive all the benefit resulting from scientific 
management, which would be the case if wages were increased 
in proportion to output, then it would be no object for the em- 
ployer to utilize scientific management and its adoption would 
be of no advantage to the community. If the employe realizes 
a third of the gain due to scientific management, he has had 
his share, and must recognize that the other two-thirds belong 
respectively to the employer and to the community. 
On being not required to think, but to carry out 
Instructions 

A third objection often urged by workmen against scientific 
management is that they are not required to think, but merely 
to carry out instructions. They feel that when they receive 
complete instructions as to the method of performing work, it 
places their work upon a lower plane, transforming them from 
intelligent workmen into automatons. As one man has ex- 
pressed it, “I like to think I think, even if I don’t think.” 
The answer to this is that Americans have in the past laid 
undue stress on originality and not enough on ability to fol- 
low instructions. If ten men are given explicit instructions 
as to exactly what to do and how to do it, very seldom will 
it be that one out of the ten will do exactly as he is told. On 
the other hand, if ten men are given a puzzle to solve, most of 
them will succeed within a reasonable time in solving the 
puzzle. The solution of a puzzle or the origination of a 
method of work really does not require any higher order of 
intellect than the exact following of a described method, and 
is, in the majority of cases, a gift of considerably lower social 
value. 

I have had considerable experience in writing out exact di- 
rections informing men in the junior and senior classes of an 
engineering school, how to perform certain experiments—for 
instance, how to calibrate a gage. Three men out of five when 
given the directions for calibrating a gage will read them over 
and then go to work to calibrate the gage by a method of their 
own, which is usually incorrect. In the same way, it will be 
found that when a workman is given a piece of work to do, he 
will perform the work by amethod of his own which is usually 
incorrect, in that it is not the most efficient method. This 
brings up the question of whether, for his own amusement, a 
workman ought to be permitted to adopt inefficient methods 
of work. When it is put in this blunt manner, every workman 
will admit that he ought to adopt the most efficient methods of 
work, and when he realizes that his wages are reduced and his 
employment endangered if he follows inefficient methods, he 
will usually be perfectly willing to follow instructions. 

The use of instruction cards does not, however, take away 
from a workman the power of initiative. When a workman 
succeeds in devising a better method of doing a piece of work 
than that devised by the planning department, his method 
will be adopted, and he will receive a reward for devising it. 
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If a workman shows himself capable of devising good methods 
of work, a place will soon be found for him in the planning de- 
partment in which he can use his superior ingenuity to his 
heart’s content. Because he has been accustomed to the use 
of the best methods, he will have a very much better fund of 
experience to draw upon than a man who has always worked 
in shops in which the workmen devise their own methods, and 
on that account his work will be of a superior character. 

The use of instruction cards does not prevent a workman 
from thinking about his work, or from striving to originate 
new methods, in case he has any originality. Instead, when 
working from instruction cards, he has constantly before him 
examples of the best methods of doing work, and his experience 
is very much superior to that of a man who works in a shop 
where the workmen devise their own methods. 

A man who is minded to do so can advance very much faster 
in a shop under scientific management, provided he is willing 
to study and learn. To the intelligent workman such a shop 
is a trade school, which will help him to a better under- 
standing of his trade, and a chance for larger usefulness. 

The argument that scientific management destroys the 
workman’s power of thinking is a fallacy, because it assumes 
that the only thinking which the workman does is in regard 
to his work. The higher wages which scientific management 
involves will bring to the workman opportunities outside of 
his work which he cannot get otherwise. It will give him 
money for the purchase of books, for the building of his 
home, for the education of his children and for increasing 
the refinements of life. Even if it were true that scientific 
management curtailed the workman’s opportunity to exercise 
real originality in his work, his intellectual life would still 
be the gainer from its introduction. 

The workman’s principal objection to scientific management 
is that he likes to do things his own way, to work as he pleases 
and when he pleases. Scientific management is objectionabie 
to him because it compels him to change his habits, which is 
an uncomfortable process. If a workman were trained under 
scientific management from the beginning of his apprentice- 
ship, and after several years were put to work in an ordinary 
shop, the change in habit would be just as disagreeable to 
him. He would object strenuously to being saddled with ad- 
ditional responsibilities while at the same time his pay was 
substantially reduced. The slipshod methods of his fellow 
workmen and the general inefficiency of the shop would grate 
on his nerves, and be ten times more disagreeable to him than 
the change in habits which scientific management usually in- 
troduces. 

We must recognize that men are prone to complain and that 
anything new, especially if it involves a change in habit, will 
be the butt of the complaint. If they could not complain about 
scientific management, they would complain about the length 
of hours or the temper of the boss or the tools furnished for 
their work. 


Scientific Management involves a Change of Habit 


The fact that scientific management involves a change in 
habit which is disagreeable to many men is not a serious 
argument against it. People who become accustomed to liv- 
ing in disorderly and dirty surroundings find themselves un- 
comfortable when obliged to clean up and put things in order. 
Habits of labor which are inefficient are just as objectionable 
from the standpoint of the social welfare as habits of life 
which are unsanitary. Coming generations will look scorn- 
fully upon those who are inefficient, just as the present genera- 
tion looks scornfully upon those who are dirty. 

The change of habits involved in the adoption of scientific 
management is, from the practical standpoint, the strongest 
objection that there is. The minute you can show a workman 
that it is to his financial advantage to adopt the methods of 
scientific management, that minute all objections but this will 
disappear, but this one is ingrained in his temperament and 
nervous system, and cannot be reached by logic. Habit is one 
of the easiest things to form and one of the hardest things to 
eradicate, but even habits and prejudices must disappear at 
the demand of social welfare. 

A great many misguided souls will urge against scientific 
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management the same arguments which are urged against all 
other advances of civilization, namely that it impoverishes the 
imagination, takes the poetry out of life, puts men to work 
at machine-like tasks, etc. The same arguments are leveled 
against all improvements. The sanitary dwelling is less pic- 
turesque than the thatched cottage; the mowing machine is 
not so poetical as the scythe; the division of labor which en- 
ables ten little minds in combination to accomplish ten times 
the task that was formerly done by the ten master craftsmen 
is said to deaden men’s souls and to limit their horizon. It 
is the eternal battle of common sense and the good of the 
community against selfish sentiment which regards only its 
own mental pleasure and takes no account of the good of the 
swarming many that are benefited by industrial advancement. 


No Provision for Unions or “Collective Bargaining” 


Another and very valid objection which workmen urge 
against scientific management is that it makes no provision 
for unions or “collective bargaining” as our friends the so- 
ciologists prefer to term it. It is undeniable that unions are 
necessary for the welfare of workmen and that without or- 
ganized effort it would be difficult for them to maintain satis- 
factory wages and conditions of employment in the face of 
the tendency of capital to combine into trusts and associa- 
tions. If scientific management is incompatible with labor 
unions, workmen cannot afford to accept it, because when 
scientific management has been adopted and unions have been 
destroyed, the whole of the benefits will be appropriated by 
capital, and labor will receive nothing for its increased ef- 
ficiency. 

Notwithstanding that many of the leading exponents of 
scientific management are opposed to labor unions, and believe 
that individual bargaining is one of the essentials of scieu- 
tific management, this is not true. We can still have agree- 
ments in regard to minimum wages, hours of labor, condi- 
tions of employment, and many other things which affect 
the welfare of the workmen. The unions, however, must stop 
short of making any requirements in regard to methods of 
work or quantity of output or maximum wages ‘paid or pre- 
miums given, because such things are not proper subjects 
of discussion between the unions and the employer, and be- 
calise any effort on the part of the unions to interfere in 
such matters will harm. workmen even more than employers. 

I believe’ that the reasons that the: advocates of scientific 
management feel their work to be incompatible with unionism 
is that many of the unions have in times past interfered in 
matters which were not properly their concern, and by doing 
so have harmed the cause of labor. Whether scientific man- 
agement is largely adopted or not, unions will some day cease 
to interfere in these matters, because it is contrary to their 
own interests to do so. Since proper demands on the part 
of. unions do not interfere with the operation of scientific 
management, and since those demands which would interfere 
with its operation are contrary to the interests of labor, I 
cannot see that there is anything incompatible in having 
scientific management in a union shop, and I believe that 
any effort to destroy unions when introducing scientific man- 
agement can only serve to delay the date of its introduction. 

Even the most serious objections to scientific management 
on the part of workmen, however, fall to the ground in the 
face of the fact that when scientific management is adopted 
workmen receive from thirty to sixty per cent in increase 
in wages. Not only will there be an immediate increase 
in wages as a result of scientific management, but with the 
extensive introduction of scientific management, there will 
be a substantial decrease in the prices of all those commo- 
dities in the manufacture of which it is generally applied. It is 
usually found that it is impossible to combat the self-interest 
of a community for a considerable period of time, and as soon 
as it becomes apparent that the working class, in common 
with all members of society, receives substantial benefit from 
scientific management, the objections to it will disappear and 
those things which at first were regarded as serious draw- 
packs, will eventually be deemed to be mere trifies and 
in some cases be regarded as positive benefits. 
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Objections of the Public to Scientific Management 


From the standpoint of the general public, objection can 
be made to scientific management if it can be shown that it 
is inefficient, that it injures the health of the workmen, that 
it lowers the quality of the product, or that it brings about 
undesirable social or economic changes. The public does not, 
however, need to worry about the question of efficiency, be- 
cause if scientific management is not efficient, it will not be 
used by manufacturers. Scientific management will for a 
long time be under very severe scrutiny by workmen them- _ 
selves and it is unlikely that any harm will come to the 
physical welfare of.the workmen unless in very exceptional 
cases. ° 

Scientific management does not usually lower the quality 
of the product. In certain cases quality may suffer, but in 
most cases quality :will improve as a result of scientific man- 
agement. Sometimes a decrease in the quality of the product 
is not a serious matter, while at other times it is. If it is, 
scientific management is prepared by proper inspection to 
insist on such quality as may be commercially desirable. 
Whenever the public is disposed to require a certain standard 
of quality, and is willing to pay for that quality, there need 
be no fear that the quality of output will suffer from the 
introduction of scientific management. 

The principal objection to scientific management is that 
it will bring about very important social and economic 
changes with which our present laws are not capable of 
dealing. One of the effects of scientific management will un- 
doubtedly be the destruction of the small manufacturer. Sci- 
entific management achieves its greatest success in com- 
paratively large plants. Those firms which adopt scientific 
management and are able to secure successful administrators, 
will crowd their competitors to the wall, eventually absorb- 
ing their business and becoming monopolies. Since our pres- 
ent laws are obviously inadequate to deal with such a situation, 
it follows that we must have a little scientific management in 
the lawmaking department of our government if we are 
to avoid social and political evils from the growth of scientific 
management. 

It may be pointed out in this connection however, that 
men of the “public-be-damned” class do not take kindly to 
scientific management. Men who are successful in introducing 
scientific management are those who recognize their duties, 
and are prepared to act for the welfare of the community 
as well as of their workmen and themselves. And aside from 
this fact those monopolies which will be the outgrowth of 
scientific management will be less oppressive and objection- 
able than those which are the outgrowth of high finance, 
legislative favors, or the cornering of natural resources. 

Another economic evil which may result from the adoption 
of scientific management is the mis-direction of effort which 
will mark the transitory period while conditions are becoming 
settled. The cause of this is that by the use of scientific 
management the output of an industry will be very greatly 
increased. Sometimes the increase will be so great that the 
community cannot absorb the entire output at the cost of 
manufacture. The result will be that certain lines of work 
will be overdone and we will be some time in finding a ra- 
tional and proper outlet for the extra productive capacity made 
possible by improved management. 


Social and Economic Effects of Scientific Management 


Upon surveying the social effects of scientific management, 
one is impressed with the idea that scientific management 
will improve social conditions very greatly and that there are 
only two economic evils prevalent at the present time that 
will not be materially diminished by the direct or indirect 
effect of scientific management. The first of these is the mis- 
directed application of capital which results in potential over- 
production in certain lines of industry. The second is the 
diversion of capital from industry for private pleasure. As 
an example of the first evil, I may cite the textile in- 
dustry where capital is invested to such an extent that the 
mills are capable of filling all demands for textile goods when 
working at only a fraction of their capacity. Examples of the 
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second evil are unnecessary since they will suggest them- 
selves to most of my readers. 

Scientific management must, in the long run, depend for 
its success upon the habit of mind of those who administer 
it. We think of the scientist as being a man who is, above 
all things, intelligently honest, who is without passion or 
prejudice; who is open-minded and determined to arrive at 
the truth. The scientific habit of mind is the only one com- 
patible with the administration of scientific management. The 
man in authority must divorce himself from prejudice, froin 
preconceived notions and snap judgments, and from everything 
which will turn him aside from the truth. In adopting scien- 
tific management, he must recognize certain great principles; 
some of which are economic, some of which are psychological, 
some of which are ethical, and some of which are 
merely physical. 

An industrial establishment is merely a part of a great 
economic system. Recognizing this, the employer will see that 
if the establishment does not minister to the needs of the 
community, it is useless. Not only must its product: be valu- 
able, but is work must be carried on in such a way as not 
to harm the community. Work which is carried on at the 
expense of a part of the community, in order to benefit 
the remainder, cannot be justified. By such work I mean 
work carried out under dangerous or unsanitary conditions, 
or where the wages paid are insufficient to maintain the 
community standard of living. It may be cheaper to carry 
on work in that manner, but the moral sense of the community 
will not in the long run permit of it, and scientific manage- 
ment recognizes the fact. 

The interests of all men engaged in a given industry are 
identical. A certain school of thought is accustomed to re- 
gard the labor situation as a war, in which employer and 
employe are striving to obtain an advantage over each other, 
each striving to secure from the other the largest possible 
proportion of the total returns of the industry. Scientific 
management recognizes this to be an error, and knows that 
cooperation between employer and employe is essential. It 
recognizes not only that the employer must purchase the 
cooperation of the employe by high wages and fair treatment, 
but also that he must cooperate with the employe by assis- 
ing him in every way to become as efficient and valuable as 
possible. Each must cooperate with and assist the other, and 
must purchase by fair dealing and generous attitude the 
cooperation of the other. 

The greater the productivity of a community, the more 
prosperous the community will be. High wages and re- 
stricted production are incompatible, and only by achieving 
the highest efficiency can the greatest prosperity be reached. 
There may be, however, overproduction in certain lines of 
work, because too much capital or too many men May be 
engaged in that line. This does not mean that too many 
men are employed or too much capital is available. It merely 
means that men are employed in the wrong industries and 
that capital is invested in the wrong lines. Consequently, 
the application of scientific management to all establishments 
engaged in one particular industry, may result in throwing 
the industrial system out of balance by producing more of 
one kind of goods than is necessary. 


Conclusion 


Work well done under proper conditions is interesting and 
healthful when the worker is healthy and well nourished. 
Work under unsanitary conditions is unhealthful. <A poorly- 
nourished workman is always overtaxed by relatively small 
tasks. Unsatisfactory surroundings and slovenly work re- 
sults in nervous strain which breaks down the workman’s 
health. Men differ mentally and physically in innumerable 
ways, and each workman must be studied in order to dis- 
cover the most useful place in which to put him. He must 
be put in that place where his abilities will be utilized to the 
utmost. i 

A careful study of a piece of work by a man of scientific 
habit of miind, having at his command the knowledge of a 
large number of expert workmen, will result in the develop- 
ment of methods of doing work which are far superior to 


September, 1912 


the methods usually employed. Workmen naturally perform 
their tasks in improper ways as a result of habit. In order 
to have them perform the tasks in a proper way they must 
have supervisors to see that they form correct habits cf 
work, and they must be encouraged by extra pay to continue 
in these habits. 

The cooperation of workmen must be secured by persuading 
them that the employer has abandoned the attitude of war 
and that he is willing to divide the results of his improve- 
ments with the men whose cooperation makes these improve- 
ments possible. 

Finally, the benefits of scientific management are so many 
and so varied that not only employers and workmen but the 
community generally will participate in them. It is therefore 
proper not to object to scientific management but rather to 
study the ways in which we can eliminate the evils which 
may possibly come from its use, and take advantage of the 
benefits just as we take advantage of the benefits of rail- 
roads, printing presses and steam power, in spite of the mani- 
fold evils which some men thought they foresaw as a result of 


their introduction. 
* * * 


BORING AND FACING THE SPINDLE BEAR- 
INGS OF LATHE HEADSTOCKS 


There are various methods used for boring and facing the 
spindle bearings of lathe headstocks. Some lathe manufac- 
turers use boring machines, while others equip lathes with 
special fixtures for this purpose. The accompanying illustra- 
tion shows the method used by the Rahn-Larmon Co., Cincin- 
nati, Ohio, in boring and facing the bronze spindle bearings 
for a 20-inch engine lathe. 

After the V-guides have been planed, the caps fitted, ‘anid 
the bearing boxes faced on the planer, the headstock is boltéd 
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Fixture used by the Rahn- Larmon Co., for boring and facing the: 
Spindle Bearings of Lathe Headstocks 


to a special table A provided with ways to fit the V-guides 
in the headstock. This table, in turn, is clamped to a special 
carriage B, fitting the lathe shears and provided with a slot 
in its top face, which by means of a tongue on table A locates 
the bearings in the headstock in perfect alignment ees wad 
lathe centers. 

The boring is accomplished with a boring bar held on the 
centers, and driven by a dog. Both front and rear bearings 
are bored at one setting, two cutters being used. The front 
bearing is 314, and the rear, 2% inches in diameter. The 
bronze bearings are next faced with a broad-faced fly-cutter, 
after which operation the bosses of the bearing caps are re- 
duced to the same diameter as the bronze bearings with an 
L-shaped fly-cutter. All the operations enumerated, as well 
as clamping, etc., take about 40 minutes for each headstock. 

De eee ble 


* *k 


Statistics relating to the automobile industry in the United 
States indicate that, at the present time, this industry is the 
third in importance of the various industries of the country. 
There were in April, 1912, 652,500 automobiles registered in 
the United States. The daily production of pleasure cars 
aione, during 1911, reached 700 a day. There are more 
than 25,000 commercial cars and trucks in use and it is 
estimated that 30,000 of these cars will be manufactured 
during 1912. 
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THE MOTOR TRUCK IN MANUFACTURING 


ITS UTILITY, ADAPTABILITY, CAPACITY AND ECONOMY UNDER SUITABLE CONDITIONS 


BY HAROLD WHITING SLAUSON* 


There is probably no .place where the motor truck is gur- 
rounded by more favorable conditions for efficient operation 
than in the average manufacturing business. Machines are 
used throughout for the production of the goods; why should 
not mechanical power be employed for the transportation of 
the raw and finished material? No matter how large or how 
‘small the plant may be, and regardless of the size, nature, 
or quantity of the product, a motor truck transportation, de- 
livery, and hauling service must show a marked saving in 
time and money over the horse type, if the former is properly 
installed and operated under efficient conditions. As power- 
driven machines have reduced the cost of manufaeturing 
goods, so will motor-propelled trucks lessen the hauling 
charges for those goods. 

These may seem like sweeping statements, but they are 
attested to by thousands of successful truck installations in 
hundreds of different kinds of manufacturing businesses. The 
success of these proves the adaptability of the motor vehicle, 
for each of these manufacturing lines may require its trucks 
to operate under conditions absolutely different from any of 
the others. By means of special bodies and a wide selection 


of types and sizes of power plant, a variety of combinations 
can be obtained, the proper selection of which will allow 
almost any operating condition to be fulfilled. A few years 
ago the motor truck cost more to install and to operate than, 
the horses and wagons required to perform the same amount 
of work, and this excess expenditure was charged to adver- 
tising; but the modern motor truck has been brought to the 
point where it can show an actual dollar-and-cents saving, 
and even on this one merit alone can the mechanical means 
of transportation compete with the horse. Figuring interest 
on the investment at 6 per cent, depreciation at 10 per cent, 
chauffeurs’ wages higher than those paid to horse drivers, 
and insurance premiums and repairs at a larger amount than 
would ordinarily be required in practice, the properly-organ- 
ized truck installation will show a saving of from ten to 
thirty per cent over the maintenance expenditure required 
by a horse system. J 

From an investigation of many installations made by one 
company, it was found that interest, insurance, garage ex- 
penses, and driver’s wages constituted a daily fixed charge of 
$5.32 for a 5-ton truck. This charge, of course, continues 
whether the truck is in use or not, and remains constant re- 
gardless of the mileage covered. Operating expenses, such as 
those for tires, gasoline, lubricating oil, and allowance for 
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Fig. 1. Pierce-Arrow Auto Truck carrying Machinery to the Freight Depot 


repairs, overhauling, and depreciation amounted to 15% 
cents a mile. For a 50-mile day, the total expense would 
amount to the fixed charge of $5.82, plus 50 times the 1514 
cent per mile operating. cost, or $13.07 per day. 

This strikes the keynote of the secret of a successful truck 
installation. Inasmuch as the $5.82 represents a fixed charge 
that is not affected by the distance that the truck travels, it 
is evident that the cost per ton-mile will be reduced as the 
daily mileage is increased. A 5-ton truck traveling 50 miles 
a day has a ton-mile capacity of 250. Inasmuch as there is 
but little difference between the operating cost of a loaded 
truck and one running empty, it will be seen that the haul- 
ing expense per ton mile may be reduced to slightly over $0.05. 
This is on the assumption, however, that the truck will be 
run at full load at all times—a’ condition which, obviously, 
cannot be attained in the average installation. If the truck 
is run loaded in one direction and returns empty, the hauling 
cost per ton-mile will be doubled. 

There are, consequently, four broad, general conditions to 
be met in order to secure the most efficient installation. The 
truck must be selected with due regard: to its capacity; its 


work must be so laid out and routes so arranged that but a 
minimum amount of time will be spent in idleness, and its 
active hours must be employed in hauling loads approaching 
as nearly as possible to its rated capacity; its construction 
must be such that the necessity for repairs will be infrequent; 
and its design must be so simple that it may be handled and 
overhauled by the ordinary intelligent driver or machinist, 
thereby eliminating the expenses of high-priced help. The 
fulfillment of the first two of these conditions rests with the 
purchaser, with the co-operation of the manufacturer of the 
truck, while the last two depend upon the truck builder and 
designer—but with the necessary co-operation of the pur- 
chaser. 

The selection of a truck with regard to its capacity is an 
important consideration, but one too often overlooked. A 
5-ton truck should not be purchased to conduct a 2-ton haul- 
ing business, unless expansion in the near future is to be 
provided for. To haul two tons in this case will cost nearly 
as much as to haul five, and such an installation would 
probably show a'loss. Of course, it rests with the purchaser 
as to whether the expansion of this end of his business will, 
in the future, call for larger trucks, or a greater number of 
small vehicles, but the installation departments of the truck 
factories will help him with this problem. 

While it is necessary that the trucks should be run fully 
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loaded as much of the time as possible, the fact must not be 
overlooked that loads in excess of the capacity of the machine 
will cause the ton-mile hauling cost to increase rapidly. In 
fact, it is probable that to this tendency on the part of owners 
and drivers may be attributed the majority of the failures of 
commercial vehicle installations. By a constant 25 per cent 
overload, the life of the tires may be reduced by two-thirds. 

Inasmuch as a high mileage is essential to efficient motor 
truck operation there should be as little delay as possible in 
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sidered is as to which of the many trucks on the market 
would be best adapted for the particular requirements of 
the business. Many manufacturing businesses employ one 
or more trucks to do “odd jobs” around the yard. As work 
of this type will consist, probably, in moving heavy ma- 
chinery or other material, and in traveling under load from 
one building to:another, trucks used for this purpose should 
show good returns on their investment. } 
The very multitude of chassis sizes and types and body 


sh 
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Fig. 2, Pierce-Arrow Five-ton Worm-drivéen Truck used by a Large Manufacturing Concern for carrying Heavy Castings and Large Parts of Machinery 


loading and unloading, and trips and routes should be so 
arranged that the truck may be given an opportunity to take 
advantage of its speed and large territory-covering ability. 
But even though the area to be covered by the truck might, of 
necessity, be restricted to the factory yard, the use of special 
loading and unloading devices may easily overcome what 
would otherwise be serious obstacles to an efficient installa- 


designs from which the purchaser may choose is striking 
evidence of the variety of purposes to which the motor truck 
may be put. Special bodies may be obtained to meet certain 
requirements, and these may be mounted on any size or type 
of chassis. It is probable that the average manufacturer will 
find the conventional stake body the type best suited to his 
needs. This may be mounted on a chassis of the ordinary 


Fig. 3. A Six and One-halff{ton Saurer Truck hauling Steel Girders 
for an Office Building’ Construction 


tion. If the factory is situated some distance from the freight 
yards, and the truck can be utilized to carry the finished 
products to the point of shipment and to bring back raw 
material on the return trip, conditions are nearly ideal, and 
such an installation should show a marked saving over any 
other arrangement. In fact, an installation that will allow 
the truck to travel loaded in both directions is so obviously 
destined to be successful that the only question to be con- 


Fig. 4. The Front of a 5-ton Lozier Truck Chassis. All the Vital Parts 
are properly protected in Case of Collision 


length when heavy loads are to be carried, or on a chassis 
of extra-long wheelbase if its regular load is to be bulky or 
long. ; 3 . 

It is not, however, only because of the unusual opportunity 
to run loaded a large part of the time that a truck will 
appear to unusually good advantage when used in a manu- 
facturing business. The fact that a motor truck is a ma- 
chine indicates that it will be well cared for, and that unusual 
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facilities will be already at hand for its overhauling and 
repair. Probably every tool that would be used in a com- 
plete garage and repair shop will be found in the average 
large factory. There will probably be a large force of men 
familiar with all kinds of machinery, and consequently the 
motor truck will not be the “strange creature” that would be 
the case were it replacing the horse transportation system of 
many another line of business. This enables the factory to 
retain its old drivers. Thus a complete garage and repair 


shop may be installed and equipped in the factory yard at 


Fig. 5. Chassis of a Five-ton Lozier Truck showing the Accessibility of the Motor located under the 


Driver’s Seat, which can be folded back 


but little additional expense, and the attendant saving in 
storage and overhauling charges will represent a large item. 
If the truck installation consists of but one vehicle, it may 
be advisable for a time, at least, to store the machine in a 
public garage, but even this will not bring the expense above 
that figured for a 5-ton truck in a preceeding paragraph, as 
this charge was included in the estimate. 

If the equipment consists of three or more trucks, it will 
undoubtedly prove advisable to equip a private garage and 
employ an expert whose sole duty shall consist in overhauling 
the vehicles and keeping them in perfect repair. In this 
case the drivers need only under- 
stand the control of the car, and 
are not required to be experts them- 
selves. Consequently, a consider- 
able saving may be made in chauf- 
feurs’ wages, and this forms the 
third advantage to be found in a 
motor truck installation in a manu- 
facturing business. 

The question of service is natu- 
rally an important consideration. 
No matter how well constructed a 
motor truck may be, it will require 
a certain amount of care and atten- 
tion, and the engine must be over- 
hauled occasionally. If several 
trucks are used, much of this work 
may be done at night, and if the 
power plants are thus kept continu- 
ally in the top-notch of condition, 
’ there need be but little fear of in- 
terference with their work during the day. It was not long ago 
that, in large installations, one truck in every ten was used as 
a reserve machine. In other words, it was assumed that only 
90 per cent of the trucks would be available for service. To- 
day, through better management of the installation, as well as 
through improved design, the average percentage of idle 
trucks has been reduced to about two. Some builders have 
provided removable power plants that can be used to replace 
the engine that requires overhauling. These power plants 
are of the “unit” type and include, besides the motor, the 
clutch, transmission, and, in some cases, the radiator and all 
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electrical equipment. These parts are all attached to the 
motor or its base and the entire power plant may be lifted 
out after the removal of two or three bolts. Thus, by the 
use of but one extra removable power plant, nine or ten 
trucks may be kept in practically continuous service, and 
yet each motor may be thoroughly overhauled as often as 
necessary. é 

The unit power plant, which includes the transmission 
mounted on an extension of the motor base, is not used on the 
majority of heavy trucks—although some of two, three, and 
even five-ton capacity will be found 
So designed. The average five-ton 
truck is chain-driven from two 
sprockets Mounted at each end of a 
jack-shaft extending from the trans- 
mission case and located about in 
the middle of the frame. There is 
at least one notable exception to 
this design, however, ‘in the form 
of a shaft-driven five-ton truck that 
employs a worm and gear for trans- 
ferring the power from the propel- 
ler shaft to the floating rear axle. 
Practically all of the trucks having 
a capacity of over three tons use the 
twin, or dual, solid tires on the rear 
wheels. Such a wheel is provided 
with one set of spokes, but pos- 
sesses two rims, thus giving the 
effect of an exceedingly wide tire. 
Instead of using one wide tire 
on each wheel, however, two nar- 
rower tires are mounted on the 
single felly. 

The power plants of the larger trucks are similar to many 
of those used on the high-power touring cars. The ordinary 
5- or 10-ton truck is generally driven by a 30- or 40-horse- 
power motor located in the forward portion of the chassis, 
either under a conventional bonnet or under the driver's: 
seat. In the latter design, the seat tips back or to the side 
in order to render the motor easily accessible. The gear 
ratios of the truck are much higher than are those of the 
pleasure car employing a power plant of equal size, for the 
speed of a 5-ton truck should not exceed 12 miles an hour, 
while that of one of 10 tons capacity should be restricted 


Fig. 6. Six and One-half ton Saurer Truck hauling Long Steel Girders 


to 7 or 8 miles an hour. Some 3-ton trucks are designed to 
attain a maximum speed of 15 miles an hour—and even higher 
—but the governors used on the majority of the motors 
restrict their speed to about 1200 revolutions per minute, 
and consequently the maximum speed of the truck will de- 
pend upon the gear ratios employed. On one truck, the goy- 
ernor is attached to the driving shaft, so that the speed of 
the car itself, rather than that of the motor, will be restricted. 

It is evident that many designers have kept in mind the 
desire of truck owners to employ former horse drivers—or 
other men unskilled in handling a power vehicle—instead of 
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expert chauffeurs, for the modern motor truck is of exceed- 
ingly “foolproof” construction. In fact, continued overload- 
ing constitutes about the only means—aside from downright 
vandalism—by which the average motor truck can be in- 
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and a fixed point of ignition used in its stead, so that the 
driver cannot run the motor at slow speeds and with closed 
throttle when the spark is advanced. On other trucks, an 
automatic spark advance and retard has been installed by 


Fig. 7. Packard Truck with Long Overhanging Body at the Rear, facilitating Loading at a Platform. This Truck does the Work of Four Teams of 
Horses at an Average Cost of $9.92 per Day, or at a Saving of about $10.00 


jured. By means of heat-treated and other special steels in 
the motor, transmission, and other parts of the frame and 
running gear subject to unusual strain or wear, the present- 
day truck can successfully withstand a remarkable amount 


means of which the speed at which the motor is operated 
regulates the point of ignition. In still another design, a 
spark lever has been used, but instead of placing this on 
the steering wheel—as is usually the case—it has been located 
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Fig. 8. A’Good Example of the Load that can be put on a 5-ton Truck 


of abuse; but there are right and wrong ways of handling 
even the most invulnerable truck, and many designers have 
bent their efforts toward eliminating all possible sources of 
abuse. In some, the spark control lever has been removed 


on the dash where it cannot be reached as easily by the driver 
as can the throttle. It is assumed that there will be less 
temptation to “monkey” with the spark if the lever is not 
so conveniently located. as. 
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Although some of the heavy trucks are provided with 
planetary transmission, the majority employ the sliding type 
with either the selective or progressive method of shifting— 
the latter being in the majority. Modern transmission gears 
are so accurately cut and are made of special steels of so 
high a grade that it seems well-nigh impossible to “strip” 
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sition until the clutch is released. This action is obtained by 
means of a bar cam which brings the tension of a spring into 
play against the gear to be moved. A back-cut on the jaws 
of the positive clutch with which each gear is provided, how- 
ever, prevents the movement of any of them while the jack- 
shaft is revolving, and as this jack-shaft will continue to turn 
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Fig. 9. Alco Tank Truck used for Spraying Dust-laying Oil on Roads 


them. As an added precaution, however, some trucks are 
provided with special devices which render abuse in this 
direction impossible. On one such device, the gears are in 
mesh at all times and each is provided with an individual 
clutch. The gear control lever is used to engage the various 
clutches, and thus the different speeds are obtained without 


Fig. 10. Removable Power Plant of a Grabowsky Auto Truck ready 
to be slid out of the Chassis 


any actual sliding or clashing of the gears, and the changes 
may be made without releasing the main clutch. Other de- 
signs employ a notched quadrant which prevents the move- 
ment of the gear-shifting lever until the main clutch is disen- 
gaged. Still a third system allows the gear-shifting lever 
to be moved, but the gears themselves are not slid into po- 


as long as the main driving clutch is engaged, the gears can- 
not be changed until conditions are proper for the shifting. 

From 60 to 80 per cent of the load on the modern motor 
truck is carried over the rear wheels. This insures effective 
traction and enables the truck to negotiate slippery roads 
and steep hills with comparative ease. Designers are realiz- 
ing that, because of its surroundings and the nature of its 
work, the average motor truck will be subjected to many a 
hard knock from exterior sources, in addition to those it may 
receive at the hands of a careless driver. Consequently all 
vulnerable parts are protected as far as possible from con- 
tact with any obstacle which the heavier portions of the truck 
might strike. For example, a heavy cross-member may be 
riveted to the forward portion of the frame to serve as a 
guard for the more delicate radiator, and all of the motor, 
transmission, and protruding shafts or studs may rest within 
the confines of the frame proper. On some trucks, the motor 
sub-frame and radiator are mounted on separate springs to 
relieve these parts of the shocks and jars of travel that will 
not be absorbed by the heaviest body springs. 

In fact, the modern truck is so well designed and con- 
structed, and there is such a variety of body and chassis 
types and sizes from which to choose, that the blame for an 
unsuccessful installation may generally be laid to the pur- 
chaser of the truck and his system, rather than to the builder. 
There are, of course, many problems to be met and changes 
to consider, but each problem can be solved and all difficulties 
overcome especially well in a manufacturing business. 

* * * 

The corrosion of nickel, chromium, and nickel-chromium 
steels has been investigated by Messrs. J. Newton Friend, J. 
Lloyd Bentley, and Walter West, of Darlington, England, and 
the results of the investigation have been placed on record in 
a paper read before the Iron and Steel Institute of Great 
Britain. One of the interesting conclusions arrived at is that 
in certain neutral corroding media, such as salt water, the 
resistance to corrosion rises with the percentage of chromium. 
Hence, the employment of chromium steels in the construc: 
tion of ships seems to be fully justified on this ground alone. 
Nickel steels appear to be resistant both to acid and neutral 
corroding media, in proportion to the percentage of nickel. 
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DESIGN OF A HYDRAULIC INTENSIFIER 


A SYSTEMATIC METHOD OF CALCULATING THE DIMENSIONS OF THE DIFFERENT DETAILS 
BY J. B. VARELA* 


The object of this article is to explain in a simple and direct 
manner the calculations necessary for designing a hydraulic 
intensifier that shall fulfill certain specified requirements, and 
be of correct design, as nearly as possible, from the view-point 
of the engineer. The specifications that will govern the design 
may be briefly stated as follows: Required, a hydraulic in- 
tensifier to raise the pressure from 1500 pounds per square 
inch to 4500 pounds per square inch, having a capacity of 10 
cubic feet on the low-pressure side. The choice of the ma- 
terials, as well as of the proper working unit stresses, is left 
to the judgment of the designer. 

In order to ascertain the diameters of the rams and the cor- 
responding lengths of the stroke, it is advisable to tabulate 
the various possible diameters together with their correspond- 
ing lengths of stroke, and then select the most suitable dimen- 
sions as dictated by practical considerations. 


Large Ram Small Ram 
Diameter | Area | Stroke Diameter Area 
21 346.36 49.8 12 113.1 
17 | 226.98 76.1 10 78.54 
16 | 201.06 86.0 9 63 .62 


The high-pressure cylinder acts as the low-pressure ram, as 
shown in Fig. 1. This arrangement is the most economical] in 
the use of materials, as well as in the space occupied by 
the apparatus. 

The sizes tabulated indicate fairly good proportions. We 
will select the third set of possible dimensions and calculate 
how they balance. The area of the low-pressure ram multi- 
plied by the pressure acting on it must equal the product of 
the area of the high-pressure ram by the pressure acting upon 
it plus the excess load required to overcome the friction of the 
machine. Thus: 


201.06 X 1500 = 301,590 pounds, the load on the low-pressure 
ram, : 

63.62 * 4500 = 286,290 pounds, the load on the high-pressure 
ram. 


15,300 pounds, the excess load on the low-pres- 
sure ram, This difference is necessary, as noted above, in order 
to overcome the frictional forces that oppose the motion of the 
rams. 

The volume of the low-pressure cylinder is assumed to be 
equal to the volume displaced by the low-pressure ram, that is 
201.06 X 86 17,291 cubic inches, which is slightly in excess 
of the required volume. The actual volume of the low-pressure 
cylinder greatly exceeds this figure, as will be seen from Fig. 1. 
The length of the stroke is 86 inches, which is not abnormal. 

The friction of the packing may be calculated by the follow- 
ing formula: 

F=ypPD 

in which F represents the force of friction; P, the internal 
pressure in pounds per square inch; D, the diameter of ram 
in inches; and uw a coefficient, the value of which depends on 
the kind of packing used. (Although U-leather packing offers 
the least frictional resistance, we will use hemp packing in our 
design owing to the fact that it is easy to replace, cheap to 
maintain, and that leakage can be readily avoided.) The 
value of « for hemp packing may be taken as 0.20. Hence the 
force of friction against the stationary ram is: 

F=0.2 X 4500 x 98100 pounds; and for the movable ram: 
F=0.2 X 1500 & 16 = 4800 pounds; making a total of about 
12,900 pounds. : 

The inside diameter of the low-pressure cylinder is 18% 
inches and the internal pressure 1500 pounds per square inch. 
Using Lamé’s formula, we have: 

S+ P 
S — P 
* Address: 433 New St., South Bethlehem, Pa. 


Dy a) 


in which D represents the outside diameter of the cylinder; 
d, the inside diameter; S, the working unit tensile stress, taken 
as 8000 pounds per square inch; and P, the internal pressure, 
also in pounds per square inch. Hence: 


A 8000 + 1500 
D=18.5 
8000 — 1500 


= 22.37, say 228 inches. 
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Fig. 1. General Assembly View of Hydraulic Intensifier 


Therefore, the thickness of the cylinder wall is: 


22.375 — 18.5 
—— I lb/h6 euachs 
Using Peterson’s formula as a check on the above calcula- 
tions, we have: 
Dat 
Soo Ferree gree 
S — 2/3 p 
in which ¢ represents the required thickness; p, the internal 
pressure in pounds per square inch; r, the internal radius of 
the cylinder in inches; and 8, the working unit tensile stress 
in pounds per square inch. Therefore: 
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1500 X 9.25 


Yee 


a Lo over inches, 

8000 — 2/3 x 1500 

These results are in close agreement with each other. 
Owing to the fact that the water under pressure percolates 
somewhat into the pores of the casting, thereby reducing the 
actual effective thickness of the cylinder walls to resist the 
pressure, and because of the difficulties that may arise when 
casting the cylinder if its walls are made too thin, it is 
advisable to make the thickness of the walls slightly in excess 
of the calculated value. Another reason for increasing the 
thickness of the walls is on account of the fact that the 
cylinder will be subjected to a test pressure double the normal 
working pressure, while the maximum tangential unit stress 
S, should not exceed, under the test, 15,000 pounds per square 
inch. 

Substituting these new values in Peterson’s formula: 


3000 X 9.25 


= —__—_—_—_— =— 2,135, say 2%4 inches, 
15,000 — 2x 3000 


3 


which makes the outside diameter of the cylinder 23 inches. 

The outside diameter of the movable ram is fixed at 16 inches, 
and from Fig. 1 it can be seen that the inside diameter is 
made 11 inches. This ram is subjected to an internal pressure 
of 4500 pounds per square inch, and also to an external pres- 
sure of 1500 pounds per square inch. We may, therefore, as- 
sume for simplicity that the actual pressure is the difference 
between the two, and since the thickness is fixed, we can de- 
termine the value of the tangential unit stress S acting upon 
the inner surface of the bore. 

From Lamé’s formula we have: 


(D? + d’) P 
Si = 


D? — d? 


(16? + 11?) (4500 — 1500) 
—_—___—— = 8877, say 8400 pounds per 


16? — 11? 
square inch, which is a safe stress. 

The test pressure will be applied simultaneously to the 
inner and outer surfaces of the ram. The tangential unit 
stress S then becomes, according to Lamé’s formula, 16,750 
pounds per square inch, exceeding the maximum yalue previ- 
ously fixed. Strictly speaking, however, these stresses are the 
apparent tangential unit stresses acting at the inner surface 
of the bore. If we take into account the longitudinal elonga- 
tion of the cylinder, the true tangential unit stress 7, upon 
the inner surface of the bore, is found by the following 


formula: 
(7? + 4727) 0p: — 6 73 D2 


Aha a) 


in which 7, and r, are the inner and outer radii of the ram, 
respectively; and p, and p., the corresponding inner and outer 
pressures. Substituting the known values in this formula, we 
have: : 


(1) 


(30.25 + 4 X 64) 4500 —6 x 64 X 1500 
eee aac CUO OU DOUnUS 
3 (64 — 80.25) 


per square inch. 

When the test pressures are applied, the values of p, and p. 
become 9000 pounds and 3000 pounds per square inch, respec- 
tively, and the corresponding value of 7 found by Formula (1) 
is about 14,060 pounds per square inch, which is well within 
the maximum value assigned for S. 

A possible, but not probable, contingency may arise when the 
movable ram is subjected to the full internal pressure of 4500 
pounds per square inch, while the external pressure is zero. 
In this case the value of S as obtained from Lamé’s formula is: 

(256 + 121) 4500 
Ss => ————_————_ = 12,565 pounds per square inch, which 
256 — 121 
is a safe stress. 

The total pressure acting on the small or stationary ram 
is 63.62 x 4500 = 286,300 pounds, nearly. Let us assume that 
this load is carried by two tie-rods placed as shown in Fig. 1. 
Let A represent the area at the root of the thread of one of 
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the tie-rods, and assume the working unit tensile stress to 


be 10,000 pounds per square inch for mild steel. Then: 
286,300 

2A X 10,000 = 286,300, whence A —=————_—_ — 14.32 square 
2 X 10,000 


inches. 

From a table of bolts it is seen that the diameter of bolt 
having the area at the root of its threads next larger in 
value to 14.32 square inches is a 5-inch bolt. We, therefore, 
make the diameter of that portion of the tie-rod that fits in 
the casting 5 inches. Since the diameter at the root of 
thread is 4.48 inches, we will make the diameter of the body 
of the tie-rod 4%4 inches. 

The next step is to design the top casting. This Piece is 
a simple beam carrying a concentrated load at the center. 
It is a rather difficult matter to calculate the required dimen- 
sions directly from the formula, and consequently we will 
assume the most suitable dimensions and check them for 
strength. For a simple beam with a concentrated load at 
the center of the span the maximum bending moment occurs 
at the point of application of the load, and its value is: 

M=Pi~+4 
in which M represents the bending moment, P the load, and 
1 the length of the span. 

The load P equals 286,300 pounds, or 143.15 tons; the length 

of the span is 48 inches. Consequently 


143.15 & 48 


M = = 1718 ton-inches. 


4 
The unit tensile stress acting on the outer fiber at the 
center of the beam is found by the formula: 


S c 
in which WM represents the bending moment found above; I, 
the rectangular mo- 
ment of inertia of 
this section; and c 
the distance from 
the neutral axis to 
the outer fiber. The 
cross-section of the 
top casting at the 
center is as shown 
in Fig. 2, which is 


equivalent, as far Fig. 2. Section of Top Casting at Center. Fig. 3. 
as the rectangular Equivalent Section of Top Casting 
moment of inertia is concerned, to that shown in Fig. 3. The 


moment of inertia about the neutral axis A-A is: 


5 X 24 
{ =————_- = 5760, and c= 12 inches. 
12 
LUIS Pai2: 
Hence, S—=—————_— = 3.58 tons per square inch, 
5760 


which for a steel casting is well within the limits of safety. 
When the test load is applied, this unit stress becomes equal 
to about 14,200 pounds per square inch, which is also well 
within the maximum value previously fixed. 

The ends of the casting are in shear, the value of which 
is 286,300~2 pounds. The area resisting this shearing 
stress is 81.75 square inches. Hence the shearing unit 
stress is: 

286,300 + (2 X 81.75) =1750 pounds per square inch, about. 

Practical considerations, in addition to the stresses pro- 
duced by the external forces, were the controlling factors in 
proportioning this piece. 

The next step is to check the studs that compress the 
glands. We will assume the extreme case of the glands being 
subjected to the full pressure on their lower surface. For 
the low-pressure gland, the total pressure acting on its lower 
surface is about 42,500 pounds. This load is borne by ten 
2-inch studs. The area at the root of the thread of a 2-inch 
bolt having 6 threads per inch is approximately 2.5 square 
inches, thus giving a working unit stress of about 1700 
pounds per square inch. This is a very low value, but it 
must be borne in mind that the gland may be unevenly 
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screwed down, due to the comparatively large diameter of 
the bolt circle, thus inducing greater stresses in some bolts 
than in others. 

The total pressure acting on the lower surface of the high- 
pressure gland is about 74,200 pounds. This load is carried 
by eight 2-inch studs having 6 threads per inch, and conse- 
quently the working unit stress is about 3700 pounds per 
square inch. Owing to the fact that the bolt circle is smaller 
in diameter than in the previous case, the danger of an 
unevenly screwed down gland is not so great, and for that 
reason we are stressing these bolts twice as much as those in 
the low-pressure gland. 

* * * 


BAR TURNER FOR “LIBBY” TURRET LATHE 


A pbox-type of turning tool having some interesting me- 
chanical features: embodied in its construction is shown in 
Figs. 1 and 2. This turning tool is used on the “Libby” 
turret lathe, manufactured by the International Machine 
Tool Co., Indianapolis, Ind., and is used for turning bar stock. 
It has a capacity for turning bars from 3, inch up to and 
including 314 inches in diameter. It is clamped by four 
bolts to the face of the turret, the boss or shoulder A, Fig. 2, 
fitting in the bored hole in the turret, and thus aligning the 
tool. It carries a single high-speed turning tool B of 1 by % 
inch section. A cut 1 inch deep—the full width of the tool— 
can be taken in machine steel without any perceptible chatter. 

The main frame or body OC is a steel casting, cored to 
clear the largest bar—3%4 inches—and provided with openings 
to allow the chips to drop out. The front face of the frame 
is Machined to receive two blocks D which carry the hardened 
and ground roller supports E, the latter being free to rotate 
on hardened and ground studs held in the blocks. These 
blocks D are provided with T-bases which fit in corresponding 
grooves in the frame and in the two blocks F, the latter 
being held to the frame by two bolts as shown. ‘The roller 
supports are adjusted by collar screws G, which are screwed 


- Fig. 2. Construction of the Bar Turner shown in Fig. 1, showing how the Turning Tool 


is withdrawn from the Work when retreating 

into the frame, the collar fitting in a slot cut in the base of 
the block. The studs on which rollers # rotate are pro- 
vided with oil grooves and proper means for lubrication. 

The tool-slide H fits over a dovetailed guide machined on 
the front face of the frame, and is provided with an adjust- 
able gib. A groove is cut in the tool-slide to receive the 
turning tool B, the latter being clamped rigidly in position 
by two set-screws. The 214-inch adjustment of the slide H 
for the diameter of the work is effected by means of a knob J 
and screw K. The knob is provided with a collar having 
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100 graduations, and as screw K has 10 threads per inch, 
each graduation equals a movement of the slide H of 0.001 
inch. The overhanging arm of the slide is bored to receive 
the reduced end of the knob amd is split and provided with 
an adjusting screw to compensate for wear. A collar L 
screwed onto the end of the knob and locked by a headless 
screw is-used to take up the end play resulting from the fre- 
quent adjusting and the thrust of the tool. 


MACHINERY 
Fig. 1. Box-type of Turning Tool for the “‘Libby’’ Turret Lathe 


The ordinary box-tool commonly used on turret lathes and 
screw machines is drawn straight back over the work after 
taking a cut; consequently, if a heavy cut has been taken— 
causing the tool to spring away from the work—the tool 
will make a spiral mark when returning. This objectionable 
feature is obviated in the particular tool illustrated im an 
interesting manner. The forward end of 
screw K is pinned to a block M which fits in 
a slot cut in the frame C. This block is 
actuated by an eccentric stud N, the latter 
being operated by a handle O held on it by 
a pin. When the cut has been finished, the 
operator pulls out handle O, rotating the ec- 
centric, which, in turn, withdraws block M 
from stop P. Then as screw K is fastened 
to block M, thus connecting it with slide H, 
it follows that the slide carrying the turning 
tool must also recede. When handle O is 
pushed in, block M is located in the exact 
position by stop-screw P, which is locked 
with a headless screw, thus setting the turn- 
ing tool again to the correct diameter. 

Another commendable feature in the con- 
struction of this tool is the location of the 
turning tool relative to the supports and the 
body of the holder. The turning tool is set 
tangentially to the work and is also so placed 
that it can be located in advance of the sup- 
ports or face of the holder. This construc- 
tion allows the tool to cut close to a large 
shoulder—much larger than the width of the 
frame—without. any portion of the holder 
coming in contact with the work. This fea- 
ture makes this turret tool especially valu- 
able for turning large work. The wrench 
shown in the foreground in Fig. 1 is used for tightening the 
set-screws on the turning tool. 
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1) aes 
*k * * 

On January 1, 1912, there were 70,000 power driven vehicles 
in use in Germany, about 63,000 of which were passenger cars 
and about 7000 trucks. Of the passenger cars about 23,000 
were private pleasure cars and 30,000 were used for business 
purposes. There were also 5200 motor cabs and omnibuses in 
use. 
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MUSEUMS OF SAFETY AND THEIR ACTIVITIES* 


A BRIEF HISTORY OF THE MOVEMENT FOR THE PREVENTION OF INDUSTRIAL ACCIDENTS 
BY MANCIUS S. HUTTON} 


It is not so many years ago that labor was considered one 
of the cheapest of commodities and the employer of labor 
simply hired a new man im place of one incapacitated through 
injury at his work. He did not take the time to study how 
accidents could be prevented, nor did he spend money in plac- 
ing safeguards about the works; but he was willing to spend 
the same or more money in fighting, in the courts, the claims 
for damages which the injured employe tried to obtain. The 
old common law liability of employers was very lenient at 
first towards the firms in whose shops accidents happened, but 
latterly the juries have been awarding larger sums to the suf- 
ferer. Within the last four years, however, the relations be- 
tween the employer and his workmen have been changing in 


many places by the former’s recognition of his responsibility . 


for his work people, and he has been trying to safeguard the 
dangerous places around his factory. He has also been 
forced somewhat to do this by the casualty insurance com- 
panies in order to obtain a lower premium from these 
companies. 
Present Activity in Passing Laws to safeguard the 
Industrial Worker 

In nearly all the states, at the present time, laws in regard 
to safeguards have been made more stringent. In some of the 
states, commissions have been appointed to investigate and 
report to the legislature on the whole question of accident and 
sickness prevention, with the object of enacting laws which 
would tend to reduce the number of industrial accidents by 
compelling the introduction and use of safeguards. These 
laws, however, should not be made so exacting as to bankrupt 
the small employer. 

When enacting workmen’s compensation laws in the vari- 
ous states, which in no case were made compulsory, the law 
makers so changed the common liability law that it became to 
the advantage of the employer to accept the terms of the 
compensation law rather than to go to the courts under the 
liability law. This was done by taking away from the law 
the two defences under which the employer had the best 
chance of winning the suit. These defences are known as the 
“assumption of risk’ and the “fellow servant rule.” The 
former of these is that an employe who contracts to work for 
an employer assumes the hazard of the occupation. The lat- 
ter one is that an employer cannot be held responsible for an 
injury to the workman which was caused by another employe 
engaged in the same work. 

. The recognition on the part of the employer of his responsi- 
bility toward his work people, the passing of more stringent 
factory laws, and the enacting of compensation laws, all have 
brought the employer to the realization that the question of 
safety and sanitation in his factory is a very vital one. He is 
now, therefore, studying these questions and others which are 
related to them. It is obvious that it would be to the em- 
ployer’s advantage to find all the material and information on 
safety devices brought together in one place for study. This 
is the genesis of the idea of museums of safety. 

Foreign Museums of Safety 

The first museum of safety was opened to the public at Am- 
sterdam, Holland, in 1898. This museum, at the start, was a 
very small affair and was entirely supported by private sub- 
scriptions, but it soon outgrew its first quarters. In 1910 the 
city gave a site for a new and larger building, while the 
parliament appropriated $22,500 for the building. ‘The run- 
ning expenses will, as hitherto, be borne by private subscrip- 
tions. This museum was opened eight years before the coun- 
try passed a workmen’s compensation law. 


* The following articles on this and kindred subjects have previ- 
ously been published in MacHINuRY: ‘American Museum of Safety 
Award of Medals,” February, 1912; “The Prevention of Industrial Acci- 
dents,” November, 1911, engineering edition, and the articles there 
referred to. . 

+ Address: 257 W. 86th St., New York. 

+ Mancius S. Hutton was born in 1881. He was educated at Colum- 
bia University, from which he received the degree of mechanical en- 
gineer. He served an apprenticeship with the Niles-Bement-Pond Co., 
and held positions with the American Radiator Co., American Museum 
' of Safety and the Industrial Safety Association, as junior salesman, 
curator and assistant-secretary respectively. Mr. Hutton is now asso- 
ciated with Frederick A. Hall, engineer, New York. 


There are at present sixteen museums of safety, of which 
fourteen are in Europe, one in the United States, and one in 
Canada. In the following table is given the location of these, 
together with the year of their opening and the year in which 
the compensation law in that country was first enacted. 


Year of Year of Enact- 
Museum ment of Com- 
City Country Opening pensation Law 
Amsterdam .....Netherlands ....... 1893 1901 
IG mccsey solace AGOTHVANY ee shred cae 19038 1884 
BLOB DeSterecies LUN SAT Wisc sere 1908 1907 
Copenhagen’... ... Denmark... 05. .... 1910 1898 
Dresden cysceees CLURA LY i wae..5 vie, oo 1911 1884 
Grates te te PASC we. sate coletenc tc 1911 1887 
LEIS nS TORS ates Halu ATUG ye cess snes, ote OOM 1895 
IMT Aaa tees crc ECA Vignes eases reece ss 1906 1898 
Mgmt Ga lamers: Canad Gigerdkeaisuetereco ey: 1909 1909 
Moscow ee MAO ESS Lekatarcreersnntel saniever 1908 1903 
Munich. wot Gerimanyanente we sie 1906 188 
New York . United ‘States... :.. . 1907 1906 
IPAriShe ed ccreetre a7 (GS. kes ae oe en ote 1905 1898 
SLOCKMOLMM eee WeGeNersse ue . alee: 1908 1901 
Vieni ness er. ANISET Laan spend. ttre 1909 1887 
AWE Chis eerie ec SWACZerlamdean. «ase 1902 has none 


The year given for the New York museum is that of the 
first exhibition of safety devices. It was not until three 
years later that a permanent Museum was opened. The year 
given in the fourth column jis that of the first Federal Com- 
pensation Law in the United States. 

The following countries which have passed compensatiom 
laws have no public museum of safety: 


Year of Enact- 
ment of Com- 


Country pensation Law 
INO WAY sed cece snatch s eraiere: mamwiaurs sah ahs 6's 1894 
SDA ear Aten Reece Me cis oho al oe eal ets KIGED charted. 6 1900 
1 SXeilfex Hbhoel: We, Avee cay horeaceho LI. o Bt coo CO era Oase een 1903 
CVCAUR TS iba Me sen esehat ih shatexsieoct avsicia chs sitguercicne tia sole 1907 


From the table it will be seen that Germany has three 
museums at the present time and Austria two. It is an in- 
teresting commentary on this movement that while Switzer- 
land has never passed a compensation law, yet it was the 
second country to have a public museum of safety and sanita- 
tion located at Ziirich; and Germany, which was the first 
country to have such a law, did not open its first museum at 
Berlin until nineteen years after the law went into effect. 
This latter museum is one of the largest and most up-to-date 
in the world. Its actual location is at Charlottenburg, a 
suburb of the city. The building occupies one-sixth of an 
acre and contains, besides the exhibition hall, the administra- 
tion offices and a lecture hall which can accommodate two 
hundred people. The exhibition hall covers an area of 64,000 
square feet. 

In the summer of 1911 there was held in Dresden the first 
International Exhibition of Hygiene. This exhibition was 
opened to the public in April and closed in October. From 
the time of its opening to the first of September it has been 
estimated that four million people visited it. Nearly every 
country was represented, even those of South America, by 
either a pavilion or a section in a building. The United 
States was the only large country which was not officially 
represented. It was an educational campaign put in practical 
form by means of models and charts, so that the lesson could 
be easily understood and would not easily be forgotten. The 
preparations for the exhibition required over four years. After 
it had been closed there was a popular demand on the part 
of the German people that the models and charts which had 
taken so long and so much painstaking care to prepare should 
not be destroyed, but should be kept in a museum. Thus it 
was that Dresden’s name was added to those cities which 
have a permanent museum. 4 

One reason why the German museums are ahead of others 
in regard to their buildings and exhibits is the encouragement 
and financial backing which the government gives them. In 
the case of all the foreign museums, with the exception of 
that in Vienna, the government or the city in which they are 
located have given some financial help. Some of the foreign 
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museums occupy only part of a building, as is the case of the 
one in Paris, which is located in the Vaucasson Gallery of 
the National Conservatory of Arts and Trades. 

To the average American these foreign museums are of 
no practical benefit, as few can visit them and the literature 
which they publish is not within the reach of everyone unless 
translated. The reason for mentioning them has been to 
show the large number located in the principal centers of 
Europe. 

The American Museum of Safety 


The idea of having a museum of safety devices in America 
was conceived by the present director of ‘the Museum in 
1900, on his return from abroad where he had seen, in Paris, a 
partial exhibit from the Amsterdam museum. The next seven 
years were spent in educational work by means of lectures 
throughout nearly all the states. The next step forward was 
the holding of an International Hxhibition of Safety Devices 
in New York City which lasted two weeks. This was held 
at the Museum of Natural History in Mebruary, 190%. sltwex- 
hibited practical safeguards in the way of models, photographs 
and actual devices manufactured by American firms; it also 
had actual devices, photographs and charts of methods which 
were in use abroad. These latter were obtained from the 
foreign museums. After this exhibit was over it was decided 
to hold another the next year, which should be open for a 
longer period. The exhibition of 1908 was held at 2381-241 
West 39th St., New York City, and extended over a period of 
two months (April-May); it contained exhibits from eighty 
different American firms, while the foreign museums were 
again represented by documents, photographs and charts. 
There were only a few models of foreign devices shown at this 
exhibition. The next year was spent in lecture work and in 
visiting factories in which safety devices were being used. In 
November, 1910, the first permanent Museum of Safety and 
Sanitation in America opened its doors and invited the public 
to come and visit it. It is located on the sixth floor of 
the United Engineering Building, 29 West 39th St., New York 
City, and occupies two rooms. It is open every day, except 
Sundays and holidays, between the hours of 9 A. M. and 
, 5b Pape 

There are four methods in which a museum of this kind can 
have its work brought to the attention of the public: 

1. By the collecting and displaying in a museum of the 
actual safety devices themselves, or, if too large or cum ber- 
some, of models of them. The devices should be constructed so 
that they can be operated in the same way as in actual prac- 
tice. If either the device or model cannot be shown, then 
the device should be illustrated by photographs, blueprints or 
charts. 

2. By the assembling of a library of all the literature per- 
taining to the subjects which have to do with the question of 
improving the workmen’s condition. The library should be 
fully catalogued and contain foreign books and pamphlets as 
well as American literature. 

3. By means of lectures illustrated with lantern slides of 
the best safety devices. These lectures are delivered at 
the principal industrial centers and before employers, workmen, 
societies, associations, state and city officials, and others in- 
terested. 

4. By the publication of literature on various subjects re- 
lating to the workmen’s welfare, such as illustrated books, 
pamphlets and leaflets; besides promoting the movement 
through articles published in the daily papers and the tech- 
nical press; and the making of special reports and publishing 
of same. 

The first and second methods are by far the most advan- 
tageous as regards the studying of safety devices and industrial 
hygiene, but they are limited to those persons who live in 
or near the city in which the museum is located. Those outside 
this narrow area would not gain any advantage from it. 
The third method has a larger scope, but is limited by the 
fact that it is only possible to lecture a-limited number of 
times in any year in any cme large industrial center. The 
publication of illustrated books, pamphlets and leaflets which 
can be mailed to anyone, places the last method far ahead, 
as regards the number of persons which it reaches, of all the 
other methods combined. 

It may be of interest to those not familiar with the service 
which such a museum can render, to make some extended 
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references to the activities of the American Museum of Safety. 
It applies all four methods given above. In its exhibition hall 
it now has over two hundred full-sized apparatus and models, 
besides having at least three thousand mounted photographs 
from both foreign and American practice. The exhibits, im- 
cluding the photographs, are divided into three sections, each 
of which is under the jurisdiction of a committee; more 
sections will be added from time to time, as space and exhibits 
warrant. The three sections at present are: iron and steel; 
fire prevention; and industrial hygiene and sanitation. There 
is also a general section which includes exhibits which do 
not come properly under the other three. The chairmen of 
these section committees are men who are authorities on their 
special subject. 

The exhibits are put in the museum by the manufacturer or 
inventor himself. Among the conditions for exhibiting are 
the following: 

1. No exhibit is allowed to be displayed which has not been 
approved of by the Board of Approval of Exhibits. 

2. There will be no charge for space in the exhibit hall. 


3. The installation of an exhibit is at the exhibitor’s 
expense. 


4. Exhibits are accepted with the understanding that they 
are not to be removed within twelve months except with the 
consent of both the Director and the Chairman of the Board 
of Approval. 

5. Exhibits are not accepted which are not purchasable in 
any market or commercially available in the industries as a 
means to prevent accidents. 

6. Untried inventions are not accepted. 

7. The museum assumes mo responsibility for any Gamage 
by fire or loss by theft. 

These conditions are nearly the same in all the museums. 

A few of the more important firms which are exhibiting in 
this museum at the present time are: The United States 
Steel Corporation, and several independent steel companies, 
Brown & Sharpe Mfg. Co., Mergenthaler Linotype Co., National 
Cash Register Co., Norton Co., Patent Scaffolding Co., Penn- 
sylvania Railroad Co., Prudential Insurance Co., Standard Oil 
Co., Travelers Insurance Co. and many others. 

The American Museum has been visited since its opening by 
the presidents, general managers and committees of safety of 
different companies, state factory inspectors, casualty insur- 
ance inspectors, engineers, workmen and students. The 
museum provides a demonstrator who shows and explains all 
the devices. 

The library of the museum contains bulletins, reports, cata- 
logues, books, charts and articles taken from different publi- 
cations. When this library was started there was very little 
literature on these subjects in the English language, while the 
foreign publications were more numerous, especially those in 
German. Accident prevention is now a very live subject in 
America, the result of which is that special articles and books 
are increasing in numbers. Many of the foreign publications 
are not easily obtainable anywhere else in the United States 
for reference or study. This library is growing very fast and 
is an important adjunct to the museum. 

In lecturing before associations, workmen, superintendents, 
foremen, inspectors and others, the muSeum has had a 
splendid chance to do educational work. At the present time 
there are four members of the museum who are doing this 
lecture work. Each of them has from one to two hundred 
colored slides of practical safety devices. During the last 
year the director of the museum has had the opportunity of 
lecturing before the superintendents, foremen, and workmen 
of several of the large steel companies, the New Jersey Zinc 
Co. and the Pennsylvania Railroad Co. The number of peopte 
who have been reached by these lectures averaged between 
three to twenty-one hundred at each lecture. The total num- 
ber of lectures delivered during the year has been in the 
neighborhood of fifty. 

From the time of the museum’s first inception to the present 
time, there have been published a number of pamphlets and 
books to promote the work of the museum, as well as to edu- 
cate the public to the waste of life in the industries. The 
museum has had the cordial cooperation of the daily papers 
and the technical press in the work which it is carrying on. 
The museum, at the present time, is engaged in publishing 
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“Safety Manuals” and leaflets, of which two manuals and three 
leaflets have already been published. Other manuals and 
leaflets are in preparation and will be issued from time to 
time during the course of the year. The museum has em- 
barked on a new method of valuable help to the employer 
which is the inspection of plants and the reporting of the 
kind of safeguards recommended. The museum is always 
glad to answer any legitimate question in regard to accident 
prevention. 

The museum awards annually three gold medals, the first of 
which is known as the “Scientific American Medal of the 
American Museum of Safety,” and is given to “such indi- 
vidual or corporation as has produced and exhibited in the 
American Museum of Safety within a recent period of years 
any perfected device of utility which in the judgment of the 
Jury of Award of said museum best conserves human life and 
limb in the processes of productive industry.” This medal 
has beem awarded three times. The second medal is the 
“Travelers Insurance Company Medal of the American Museum 
of Safety,” which is awarded to the “American employer or 
other corporation which in the judgment of the Jury of 
Awards of the museum has done most or achieved greatly, 
during a recent period of years, in the conservation of the 
lives and limbs of their workmen by means of safety devices 
for machines and processes.” This medal has been awarded 
twice. ‘The last medal is the Louis Livingston Seaman Medal 
of the museum to be given for progress amd achievement in 
the promotion of hygiene and sanitation and the mitigation 
of the evils of occupational disease. This was awarded for 
the first time in 1911. 

The Legislature of the State of New York passed in May, 
1911, a bill incorporating the American Museum of Safety. 
The museum is a mon-commercial enterprise, and it does not 
take orders for any of the devices it happens to exhibit. It 
has so far received no financial support from city, state 
or national government, but is maintained entirely through 
membership subscriptions. In this respect it differs from 
the foreigm museums, which, as explained before, obtain at 
least some governmental support. It is to be hoped that the in- 
dustrial community will realize the public service which the 
museum is rendering and will seek to cooperate in its work 


as a public duty. 
* * * 


A LARGE GERMAN PLANER 


The accompanying illustration shows a planer built by the 
firm of Wagner & Co., Dortmund, Germany. This machine is 
intended for work on turbine housings and is built for F. 
Schichau in Hlbing. The extreme length of work that can be 
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A Large Planer which takes in Work approximately 34 by 16 by 18 feet 


done is about 34 feet 5 inches, and the extreme width, 16 feet 
5 inches, the limit in height being 13 feet 1 inch. The main 
drive is from a 60-horsepower motor. The machine is pro- 
vided with a milling head in addition to the four planer 
heads. Auxiliary motors are used for the various feeds. 
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PLANING STEEL RACKS FOR FROG AND 
SWITCH PLANERS 


The rack used on the frog and switch planers manufactured 
by the Cincinnati Planer Co., Cincinnati, Ohio, is made of 
a steel forging instead of from cast iron, on account of the 
heavy duty that this type of planer is called upon to perform. 
The rack is made in sections, these being fastened securely 
by bolts and dowels to the under side of the planer table. To 
cut the rack teeth, the sections of the rack are clamped to 
the planer table, as shown in Fig. 1, the rack teeth being 
formed with cutting tools held in the tool-head. 


Fig. 1. Planing Teeth in Steel Racks for Frog and‘Switch Planers 


The rack sections shown clamped to the planer table in 
Fig. 1 are made from 40-point carbon steel forgings, and the 
teeth, which are 114 diametral pitch, are cut from the solid 
block. Naturally, this operation requires considerable time, 
and calls for a special type of planer tool equipment. The 
Successive tools used are shown in Fig. 2. Here A is the 
first roughing tool—similar in shape to a wide parting tool— 
with a nose 5% imch wide. This tool is used to rough out the 
teeth, taking a cut 0.040 inch deep per stroke, at a cutting 
speed of 40 feet per minute. After all of the teeth have 
been roughed out to within about % inch of the proper depth, 
tool B, having a stepped face is used to rough out the angular 


Fig. 2. Successive Tools used in Cutting the Steel Rack Teeth in 
the Rack for a Cincinnati Frog and Switch Planer 


sides of the teeth. Next, tool C is put in the tool-holder, and 
all the teeth are finished to within about 1/64 inch of the 
proper depth. 

The final shape is given to the teeth -by the rack-tooth 
cutter D. This is held by a strap, bolts and nuts in a 
slot in the special block G, the latter fitting snugly in the 
clapper-box. Holding the finishing tool in this manner insures 
that the teeth will be accurately formed om the sides, and also 
maintains the proper face angle. The spacing of the teeth, 
of course, is accomplished by means of the micrometer collar 
on the rail-screw. ; DAV iE EH 

* * * 

The total steam power used in the United States is about 
27,000,000 horsepower. It is estimated that 35,000,000 horse- 
power could be made available from the waterfalls. Of this 
about 5,000,000 horsepower has been developed. 
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BALL AND ROLLER JOURNAL BEARINGS* 


THEIR DEVELOPMENT FROM EARLY TYPES AND CONSIDERATIONS IN THEIR DESIGN 
BY ROBERT H. GRANT} 


In a previous article, appearing in the August number of 
MacuineEry, the writer reviewed the history and development 
of ball and roller thrust bearings. In this article ball and 


roller journal bearings will be treated. 

The first type of ball bearing used was that known as the 
cup and cone type, a section of which is shown in Fig. 1. The 
design of these bearings has been varied considerably, some 
designers having advocated a two-point bearing, and others a 
three-point bearing; some have believed in the use of large 
balls, and others in balls of a smaller size, etc. 


At the present 
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Figs. 1, 2 and 8. Early Types of Ball Thrust Bearings. 
5. Action of Ball Journal Bearings when Distance between Bearing 
Points is too Great 
time it is of little importance, however, as later types of bear- 
ings have taken its place. 


The next type of bearing was the grooved ball shaft bear- 


Figs. 4 and 


ing, a section of, which is shown in Fig. 2. This bearing had 
three hardened steel races, and was fitted to a housing or hub. 
The plain outer race was driven into place and the threaded 
race was a good fit.in the housing, so that the two would be 
in alignment-with each other. The inner race or cone was a 
sliding fit on the shaft, so as to allow it to adjust itself to the 
outer races.’ This bearing was satisfactory for light loads and 
high speeds, but had to be very accurately ground and fitted; 
otherwise there would be a three-point bearing instead of a 
four-point, which would soon cause wear. On account of the 
expense of manufacture and mounting, this bearing has been 
very little used. The adjustable feature also caused a great 
deal of trouble due to the fact that inexperienced users would 
adjust the bearings improperly; hence, types were developed 
in the early years of bicycle manufacture which could not be 
adjusted. 

The next bearing developed was a modification of the 
grooved ball shaft bearing, as shown in Fig. 3. The first bear- 
ing in the series is a regular grooved ball thrust bearing which 
takes the end thrust, while the other ball bearings take the 
journal load, thus distributing it over the whole length of the 
journal bearing. This bearing was applied to a railway car 
as early as 1888 and is now quite extensively used on electric 
cars. 

While many other bearings have been developed and tried, 
the regular annular ball bearing has been adopted by nearly 
all manufacturers as the standard. These bearings are now 
being made of the same inside and outside diameters and 
thicknesses by all makers. The various makes differ only in 
the material, workmanship, size of ball, and design of cage. 
The material mostly used for the ball races is an alloy steel 
made in the form of tubing. One steel much used for this 
purpose, as made by the Becker Steel Co., of New York, is 


*See “Ball and Roller Thrust Bearings,” MAcHINERY, August, 1912. 
yAddress: 912 Oakland Ave., Ann Arbor, Mich. 


composed of carbon, 1 per cent; chromium, 1.25 per cent; 
manganese, 0.35 per cent; phosphorus and sulphur, not to ex- 
ceed 0.025 per cent; and silicon, 0.25 per cent. In German 
bearings a chromium content between 1.50 to 1.60 per cent is 
used. It is claimed that this alloy steel gives still better 
results. Alloy steels of this type will stand a high surface 
pressure, which is necessary on account of the fact that the 
ball has practically only a point bearing in the race. 

The cage, the design of which varies considerably with dif- 
ferent manufacturers, should be made of a light, strong ma- 
terial and should prevent the balls from coming in contact 
with each other, and at the same time give them perfect free- 
dom of action. The diameter of the balls to be used must, of- 
course, be determined largely by the load that is to be carried; 
the ball must have sufficient diameter to stand the strain. it 
is evident that the closer the points of contact are to each 
other when the load comes onto the balls, the better will the 
bearing run. If the balls are small there will be a greater 
number of points of contact, and the bearing will work more 
freely, but the size of the ball must be kept within safe limits 
to prevent it from breaking. 

The ball cage is of vital importance, as it reduces the friction 
between the balls, preventing them from rubbing against each 
other, but it should be so made that the bearings can be almost 
entirely filled with balls. In Figs. 4 and 5 are shown two 
diagrammatical sketches to illustrate the importance of hav- 
ing the bearing nearly filled with balls and the bearing points 
as close to each other as possible. When the load is directly 
over one ball, as shown in Fig. 4, this ball will carry the 
greater part of the load. When the load comes between the 
balls, as in Fig. 5, the ball just coming into action will neces- 
sarily take more of the load than the ball which is leaving 
the line of action. It will carry this increased load until it 
reaches the center and for some distance beyond. Thus it can 
be seen that if three or four balls are at the same time near 
the line of action, the load of the bearing is more evenly dis- 
tributed over the balls. This condition can only be obtained 
by making the cage so that the balls practically fill the annular 
space of the bearing. 


Types of Ball Bearing Cages 
The first cages used were designed with so great a distance 
between the balls that the bearing could carry only a very light 


Fig. 6. Early Type of Ball Cage for Journal Bearings 
load. In recent constructions it has been found possible to 
make ball bearings with a cage where 96 per cent of the space 
between the races is filled with the balls. The balls are intro- 
duced through filling slots, the size of which is a little less 
than the diameter of the ball, so that the latter are forced in 
between the two races under pressure. The shallow filling 
slots are not .as deep as the ball races and are inclined at an 
angle to these. The early cages, such as shown in Fig. 6, 
were made from brass castings and were very clumsy and 
heavy. Later sheet-steel cages came into use, but the best 
cages, at the present time, are pressed up from sheet bronze 
or brass, in two parts, and are then riveted or fastened to- 
gether after the bearing has been assembled. 
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Double Row Annular Bearings 

On account of the thrust to which annular bearings are 
sometimes subjected, the regular type was found unsatisfactory 
for certain work, and the double-row annular bearing was in- 
troduced. The first double-row annular bearing made in this 
country was designed and put on the market by the writer in 
1890. The first design of this bearing is shown in Fig. 7. This 
bearing was not ground, but simply polished, and proved very 
satisfactory in a great many cases. It was, however, somewhat 
ahead of its time, and did not become as popular as the single- 
row bearing. The first double-row bearings of this type were 
made from soft steel and casehardened. Later they were made 
from regular tool steel and finally from an alloy steel. 
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Figs. '7 to 10. Various Types of Double Row Ball Journal Bearings 


A type of double-row annular bearing made by the New De- 
parture Mfg. Co., Bristol, Conn., is shown in Fig. 8. This 
bearing is composed of a cone with two grooves, two cups, and 
a shell. One cup is first forced into the shell, then the bearing 
is assembled and the second cup forced into place, after which 
the shell is spun over at the ends. When this bearing was 
first made, the cage was solid, and, therefore, caused consider- 
able trouble, as it was practically impossible to get both races 
of exactly the same diameter. This caused the balls on one 
side to run at a different speed from those on the other, re- 
sulting in damage to the cage. This difficulty was overcome 
by making the separator in two parts, thus allowing each row 
of balls to run independently of the other. 

_Another type of double-row annular ball bearing is that 
brought out by Fichtel & Sachs, as illustrated in Fig. 9; this 
is practically composed of two single-row annular bearings. 
The cage used in this case is especially advantageous, as it 
permits the balls to occupy about 96 per cent of the annular 
space. The balls are introduced after the cage has been put 
into the bearing. 

The double-row annular ball bearings manufactured by the 
S. K. F. Ball Bearing Co., Fig. 10, have a distinctive feature 
of self-alignment. Although this bearing has a retainer made 
of one piece, it is so constructed that both rows of balls take 
an equal amount of the load at all times. 


Review of Manufacturing Methods 

In the manufacture of annular ball bearings the methods 
have changed very rapidly. The bearings were first made by 
turning the races from a solid bar, which was a very expensive 
process, as about 75 per cent of the stock was wasted. In Fig. 
11 is shown the method wh.ch the writer adopted in the early 
stages of the ball bearing manufacture, in order to economize 
on material as well as to cheapen the cost of production. The 
operations were performed on a Cleveland automatic screw 
machine and consisted in first drilling and reaming the cen- 
tral hole; then, with a hollow mill having a pilot to guide it, 
the space between the races was cut out. A grooving tool 
formed the recesses for the balls, after which the pieces were 
cut off. As the larger sizes of bearings came into use, forg- 
ings were adopted for the races for these sizes. The method 
first employed for finishing these forgings was to use a hand 
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screw machine; later the semi-automatic machine was adopted 
for this work. 

The latest and best method for making the ball races is 
to make them from tubing. On account of the processes 
through which the tubing has passed, the metal is very dense 


-and close grained, so that the bearings made from this ma- 


terial have an excellent bearing surface. 

After the races have been machined it is necessary that 
they should be heat-treated. The treatment consists in heat- 
ing the bearing very slowly to or near the recalescent point 
and then allowing it to cool slowly. This treatment is given 
to the ball races in order to prevent them from warping out 
of shape in the hardening process. After being hardened they 
are subjected to an artificial seasoning; without this operation 
they would not Keep their shape. 

The simplest method employed for the seasoning is to use 
a wheel about 6 feet in diameter, mounted on the top of a 
tank containing boiling water. The wheel is slowly revolved, 
and to it are attached wire baskets which hold the races. These 
come into contact with the boiling water for a short time, 
after which they cool off slowly during the remainder of the 
revolution of the wheel. The races are subjected to this treat- 
ment for about twelve hours, and in this way a result which 
ordinarily requires two months for its accomplishment is 
rapidly obtained. 

The next operation is to rough-grind the bearing, after 
which it is allowed to rest for several days before being fin- 
ish-ground. When finish-grinding the bearing, it is completely 
finished all over except on the outside diameter, which is left 
until after the bearing has been assembled, in order to insure 
perfect concentricity. The machines and methods used in the 
manufacture of ball bearings will be taken up in detail in a 
future article. 

Roller Journal Bearings 

In the making of roller journal bearings, the most difficult 
problems are to insure the alignment of rollers and to take 
care of the thrust at the end of the roller. Most of the im- 
provements on these bearings have been to provide rings or 
collars to hold the rollers in position, as well as to take the 
thrust. One of the first roller bearings to be manufactured 
was made by the Ball Bearing Co. of Boston, Mass. This bear- 
ing had thin annular disks or washers at the ends, with flat 
brass stay-rods connecting them. The sides of these stay-rods 
were concave and held the rollers in place. The rollers were 
made in short lengths with nothing to prevent them from wear- 
ing out through the end of the cage, which they very often 
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Fig. 11. Method of Turning Ball Races from Bar Stock. Figs. 12 and 18. 


Taper Roller Journal and Thrust Bearings 
did when the sleeve, casing or roller was not ground per- 
fectly straight. 

The Standard Roller Bearing Co. of Philadelphia, Pa., then 
brought out another roller bearing in which the cage was made 
by drilling holes into the ends of sleeves, the metal in which 
was thinner than the diameter of the roller to be used. Two 
such sleeves were used for each bearing (one at each end), 
the two sleeves being held together by stay-rods. A ball was 
placed at the bottom of the drilled hole, against the end of the 
roller, in order to minimize the friction. This construction, of 
course, overcame the difficulty of having the roller wear 
through the cage end, but the rollers were not kept in perfect 
alignment, as the holes in the cages had to have some play 
in order to have the bearing run smoothly. 


36 MACHINERY 


Other bearings have been developed which overcome the 
difficulties mentioned. Among these are the Zahn bearing 
where the roller is provided with a groove around it which 
fits either a projecting ring solidly held in the bearing, or 
shoulders on the races which are supposed to keep the roller 
in perfect alignment, and, at the same time, take the thrust. 
Another bearing known as the Johnson bearing, which is 
shown in Fig. 14, is provided to take the end thrust as well 
as the annular load and to overcome the difficulties due to lack 
of alignment in the rollers. In this bearing the stay-rods 
which hold the cage together are provided with two balls in- 
serted in them which hold the rollers in alignment. The ends 
of the cage are grooved and a hardened steel washer is in- 
serted. The balls which take the end thrust bear upon this 
washer. The roller is also provided with a ball at each end 
to eliminate friction. This bearing has some good features, 
but it is very intri- 
cate and must be 
made with great care. 
It is also rather ex- 
pensive unless used 


as well as the radial 

load, is to be carried. 

Taper Roller Journal 
Bearings 

Taper roller jour- 
nal bearings have 
certain advantages, 
but they also intro- 
duce certain condi- 
tions which are diffi- 
cult to overcome, the 
same as do taper roller thrust bearings. The first bear- 
ings of this kind were made by the Grant Axle & 
Wheel Co., of Springfield, Ohio. This bearing took the thrust 
on the cone and had holes in the rollers with stay-rods through 
them to form the cage. This style of bearing is supposed to 
take the thrust as well as the radial load. When taking the 
thrust on the ends of the roller, however, there is a tendency 
to twist the roller and to get it out of alignment with the axis 
of the shaft, and if the rollers are not all of exactly the same 
size, the larger rollers that take the thrust will soon chip 
off and wear out. 

The Timkin Roller Bearing Co., of Canton, Ohio, soon fol- 
lowed the Grant Axle & Wheel Co. in making a bearing in 
which the thrust was taken exactly as in the Zahn bearing 
previously mentioned, where the roller is grooved and fits 
ridges in the race. To still further develop this bearing, two 
grooves were provided in the roller and two ridges on the inner 
ball race, as shown in Fig. 12. The latest type of straight 
roller taper bearing is that shown in Fig. 138. Here the rollers 
are made up of short straight sections, the same as in a plain 
roller thrust bearing. The use of straight rollers in this bear- 
ing causes slippage of the rollers. On account of the differ- 
ence between the surface speed at the large and small di- 
ameters of the cone, there is a great deal of slippage which, 
although it increases the friction, at the same time takes the 
thrust of the bearing. 


Fig. 14. The Johnson Bearing for taking Both 
Radial Load and End Thrust 


* * * 


WORM AND HELICAL GEARS AS APPLIED 
TO REAR AXLE DRIVES* 


Huropean practice extending over a period of fifteen years 
has given ample evidence of the eminent success of the worm 
and helical type of gearing, and the author feels confident in 
saying that in the near future a large percentage of the cars 
in the United States will be equipped with this drive. The 
principal reason for the adoption of the helical form of tooth 
appears to be its peculiar quality of silence; regardless of speed 
or load. With the best methods of design and assembly, great 
durability, strength and efficiency are obtained. 

It is impracticable in an article of this character to cover 
all the details satisfactorily. However, the author believes that 
on all styles of cars in the United States to-day the worm gear 
could be used successfully for rear axle purposes. 


* Abstract of paper by Mr. Frank Burgess, read before the Society 
of Automobile Engineers at the Detroit meeting, June 27-29, 1912. 


where the end thrust, - 
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The successful worm gear should embody the following 
qualifications: 


Cheapness of construction. 

Strength for resisting shocks. 

Hardened and smooth surfaces for durability. 
Material of a suitable composition to reduce friction. 
Simplicity of construction and mounting. 

Perfect bearing conditions. 

Noiselessness at any speed or load. 

Reversibility. 

Lightness in weight. 

High efficiency in power transmission. 


Granting that there is some argument against the worm 
in regard to trucks as to the dead axle proposition, this could 
be overcome by using a worm gear: on each end of the axle, 


RESULTS OF EFFICIENCY TESTS ON ORDINARY TYPE WORM-GEAR FOR 
AUTOMOBILE REAR AXLE DRIVE FOR ELECTRIC 
VEHICLES AND LIGHT POWER CARS 
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Worm-gear: Phosphor-bronze, 39 teeth. 
Worm: Casehardened steel worm, solid on shaft, quadruple thread. 


the same as sprocket wheels, having a double worm gear drive 
in place cf the cumbersome chain drive. If at first slightly 
more expensive than the chain and sprocket drive, less repairs 
will more than make up the difference. Care should be taken 
to have accurate bearings, both radial and end-thrust. 
Considerable discussion has arisen in regard to the relative 
merits of the straight and Hindley types of worm gearing. In 
my opinion both can be used successfully, although each 
has its own advantages and disadvantages. For most pur- 
poses, particularly where considerable power is to be trans- 
mitted, the Hindley type has the advantage, but with ordinary 
machinery it is somewhat more difficult to obtain the same 
degree of accuracy as 
can be obtained in the 


case of the straight 
type. 
From tests made 


there is no question but 
that there is a larger 
bearing surface on the 
Hindley type of worm 
than on the straight. 
Therefore this type of 
gearing will tor the 
same pitch present a 
bearing of greater dura- 
bility, and heat less 3 

than the straight type, BRAKE HORSEPOWER | dackinery 
particularly under 
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Diagram showing Relation between Brake 
heavy naa. The straight ape eke and Efficiency, based on Results 
type may have less trouble with end-thrust bearings. 
worm can move in its position longitudinally with the worm 


axis and therefore does not require as close an adjustment 


The 


of the end-thrust bearings. With first-class bearings the 
Hindley type has the advantage, as a smaller and lighter gear 
can be used, thus reducing the expense. 

Some efficiency tests on an ordinary type worm and worm- 
gear for automobile rear axle drive, for electrical vehicles 
and light-power cars, were undertaken by the author. A trans- 
mission dynamometer, similar in some respects to the appa- 
ratus used at the Massachusetts Institute of Technology by 
Prof. Riley, was constructed. The prony brake was adopted 
for an absorption dynamometer, and a long shaft of small di- 
ameter was arranged to obtain the torsion of the shaft in de- 
grees by an electrical indicator apparatus for a transmission 
dynamometer. The results of the tests are given in the accom- 
panying table. The diagram shown gives a curve plotted from 
the results obtained in the tests and recorded in the table. _ 
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STRESSES IN AN A-FRAME FOR A CRANE RUNWAY 


AN ANALYSIS OF THE PRIMARY STRESSES AND A DISCUSSION OF THE STRESSES IN THE LATTICE BARS 


BY HARRY GWINNER* 


Fig. 1 is an outline of an A-frame or trussed column for a 
crane runway. The following information has been requested 
in connection with it: “A discussion of the stresses in the 
members; a graphical analysis of the stresses; and an investi- 
gation into the influence that the other members have upon 
the perpendicular main member when choosing a section, as 
in the case of a column.” 

This frame will be treated as being subjected at different 
times to a different set of forces, which actually occurs in prac- 
tice. In Fig. 1 the frame is shown as being subjected to a 
direct load along the axis of the main member AB. Under 
this load there is no tendency for the frame to rotate about 
the foot of the column AB (provided there is no eccentric 
stress in the column), and while the trussing does not 


receive any primary or direct stresses from this load, it does 
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Figs. 1 and 2. Analysis of Stresses in A-frame for Crane Runways 


receive secondary stresses when the column begins to deflect 
under the load, or when the inevitable shortening begins to 
take place—that is, when the points A and B approach each 
other, 

The object of the trussing is to prevent buckling in the 
column at the points of attachment of the trussing, and will 
compel the member AB to assume the compound curve line, 
threading in and out of the column through the points of 
attachment ADHFB instead of bending along the single curve 
ACB, when deflection begins to take place. Thus the member 
AB may be treated as a column or strut of one-quarter of the 
length of AB (since the trussing as shown in the figure di- 
vides the length into four portions), so far as bending in the 
plane of the trussing is concerned. 

To test the column to note the effect of the trussing or brac- 
ing, assume in Fig. 2 a direct load of 150,000 pounds, and the 
dimensions as shown. Assume a 15-inch by 42-pound I-beam 
for the column, and use the straight line column formula: 


1 
P= 16,000 — 70 — 
r 
where 


P=: permissible unit stress, 
t= length of column, 


* Dea 


of Mechanical Engineering and Superintendent of Shops, 
Marylan 


Agricultural College, College Park, Maryland. 


r=:radius of gyration. 
Then we have for the permissible unit stress per square 
inch for the four-foot sections: 


4X 12 


16,000 — 70 = 12,890 pounds, 


1.08 
1.08 being the least radius of gyration about the line 1—1, 
Eee 3: 
The permissible unit stress for the full length portion, 
taking the radius of gyration about axis 2—2, is: 
18 < 12 
16,000 — 70 = 13,460 pounds 
595 
Thus it will be seen that the trussing breaks the continuity 
of the column on the weaker side, and, hence, strengthens 
it materially. 


Stresses in Truss Members 


The stresses in the truss members are secondary ones, 
similar to those induced in the lattice bars of a built-up 
column. Some years ago the writer took up the matter of 
stresses in lattice bars with Prof. Mansfield Merriman—the 
author of the well-Known work on “Mechanics of Materials” 
—who, at that time gave the information that no rational 
formula had been deduced for accurately computing the 
stresses. In an article on “Tests of Built-up Steel and Iron 
Compression Pieces,’ in the Transactions of the American 
Society of Civil Engineers, Vol. LXV, 1909, the results of the 
experiments undertaken showed that there is no simple mathe- 
matical law governing the distribution of the stresses in a 
latticed column, and in Bulletin No. 44, issued by the Univer- 
sity of Illinois Engineering Experiment Station, on “An In- 
vestigation of Built-up Columns Under Load,” a portion of 
the summary of the tests says: “It seems futile to attempt 
to determine the stresses which may be expected in column 
lacing for central loading by analysis based on theoretical 
consideration or on data now available.” 

Hence, it is theoretically impossible to assign any definite 
values to the horizontal reactions, or the tendency to buckle 
at the connections of the trussing to the column. However, 
the following method is sufficiently accurate to determine 
the stresses for the purpose of proportioning the trussing. 


1 
Using the formula 16,000— 70—to get the permissible unit 
T 


stress on the column, and with the assumption that the 
column is very short, 16,000 pounds per square inch will be 


used. The expression 70—may, therefore, be taken as the 
T 


measure of the stress per square inch due to bending in the 


column under a direct load. 
1 1 
Tf 1 is in feet, this expression becomes 70 X 12—=840—. 
Tr T 


Designating this stress per square inch as 8S, we have 


1 
S = 840 —. 
r ; 
column to produce this stress, we can more easily ascertain 
the stresses. Hence, place the column as shown in Fig. 4, 
loading it with a uniform load of w pounds per linear foot, 
and treat it as a beam. Then the beam will tend to deflect as 
shown by the dotted curve xzy. If the column is treated as 
being pin-connected at A and B in Fig. 1, it will have a 
tendency to assume the curve ACB shown in Fig. 1, which 
is very similar to he curve wzy in Fig. 4. Under his as- 
sumption, we may treat the bending in the column as if it 
were caused by the uniform load in Fig. 4. 
we 12wP 
Now, — is the bending moment in foot-pounds, or =a 


Then, by assuming a load put on the side of the 


is the bending moment in inch-pounds. Then, 
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Bending moment M 
a See 
Section modulus Z : 
12 wl 
Therefore, — xX —=S8). 
8 Z 


Let J—= moment of inertia, 
C= distance from center of gravity to extreme fiber, 
A=:area of Section, 
7 =: radius of gyration. 


Then, 

yi Ag 

Z= — = , and, from the previous equation, 
C C : 
12wF C 30WPC 

Se x— = 
8 Ar 2Ar 

Therefore, as S and S, are approximately the same, 


8401 30wPC 
= — and solving for w, we have: 


T 2Ar 
560Ar 560Ar 
w == ———,, or total load = 
id C 
560Ar I 280 
Therefore, R in Fig. 4 is—=——— XK — =>=——Ar. 
Cl 2 C 


Having found R, treat the frame as for finding the stresses 
in a latticed truss, and as indicated in Fig. 5: 

The writer recently requested sme information on trussed 
columns from two expert detailers and designers on columns 
employed by a bridge company with whom he was at one 
time employed. They both agreed that the most suitable way 
to handle such problems was to assume a deflection of two or 
three inches at the center of the column (after designing the 
column to take care of the direct load), and then to ascertain 
the amount of load which, when the column was treated as a 
beam, would produce this amount of deflection. The stresses 
at the different points along the beam (column), are pro- 
portional to the ordinates of the curve as shown in Fig. 4. 


LOAD, w POUNDS PER LINEAR FOOT 


Fig. 3 Fig. 4. Column treated as Beam 


Under this assumed deflection, the lengths of these ordinates 
can be measured on the supposition that this deflection, 
or elastic line, is a sinusoid, the equation of which is 


fe 


ETI 
as given in Johnson’s “Modern Framed Structures” under 
column formulas. This method is rather crude, but it has the 
advantage of giving something upon which to work. 

The New Jersey Steel and Iron Co. has incorporated in 
its specifications the following clause: “The lattice bars 
shall be so spaced that each channel between the lattice con- 
nections shall be stronger than the column considered as a 
whole, and their size shall not be less than would be obtained 
by treating the column as a lattice girder supported at the 
ends and loaded at the middle with a load equal to 3 per cent 
of the total compression on the column. Mr. Pritchard, who 
was the engineer of this firm at one time, says the 3 per cent 
rule was first published in 1891 in the Lehigh Quarterly, and 
that it was adopted as a result of experience. 

It is the opinion of the writer that the secondary stresses 
due to the direct load, as mentioned in the foregoing para- 
graphs, are very small, and that the theoretical sections re- 
quired to take care of them are so small that these sections 
are impracticable, and that any structural shapes which are 
large enough for the rivets will be greatly in excess of any 
theoretical sections required. 


Y= A sina 


September, 1912 


In general, the practice is to entirely neglect these secondary 
stresses in crane frames and to design the trussing of such 
frames for horizontal loads. These horizontal loads are pro- 
duced when the brakes are applied to the trolley traveling at 
right angles to the crane girders. The coefficient of sliding 
friction of the wheels on the rails is found to be about 0.2, 
and the maximum horizontal load possible, therefore, will 
occur when the brakes are so suddenly applied to the moving 
trolley carrying its maximum load, as to cause it to slide 
on the rails. Therefore, to proportion the trussing, assume 
0.2 of the maximum vertical load plus 0.2 of the weight of 
the trolley applied horizontally at the rails of the runway 
girders, and design the A-frame as a cantilever for half this 
load, as it is assumed that the bridge girders of the crane 


2) 


Il 
a 
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Fig. 5. Frame treated as Latticed Truss 


transmit the other half to the opposite A-frame. The column 
AB (Fig. 1) is therefore designed to take the combined 
stress due to the direct vertical load and this horizontal load. 

The A-frame is often used out-of-doors, and is therefore 
subjected to wind pressure, and often additional stresses are 
induced by the swaying of the live load carried by the crane 
or by an inclined pull caused by the load being out of plumb 
when the crane starts to lift it. All of these stresses must be — 
considered and the design treated accordingly. 

In the request ‘for information that prompted this article, 
nothing was said relative to the stresses induced by forces 
in a plane at right angles to the plane of the trussing. If 
the moment of inertia of the cross-section of the column is 
not sufficiently strong to take care of these forces, side bracing 
should be used. The calculation of this bracing is made in 
a manner similar to that of the portal or intermediate brac- 
ing in a bridge. 

*k + * 


COURT DECISION ON EMPLOYERS’ LIABILITY 


A recent unanimous decision of the Illinois Supreme Court 
in the suit of Milford Streeter of Aurora, I1l., against the 
Western Wheeled Scraper Works, establishes a new basis for 
the relation between employers and employes as regards ac- 
cidents and accident prevention, this new basis being a con- 
sequence of the new state employers’ liability law of Illinois, 
which is similar to those enacted in several of the other 
states. The court, affirming the decisions of two lower courts, 
holds that the old law, under which an employe could not 
recover if he knowingly worked on defective or unsafe ma- 
chinery, is now a dead letter. The wording of the conclusion 
of the court’s decision is as follows: 


“The law does not leave to the employer’s judgment the 
reasonableness of inclosing or protecting dangerous ma- 
chinery, or permit him to expose to increased and unlawful 
dangers such of his employes as may be driven by force of 
circumstances to continue in his employ rather than leave 
it and take chances of obtaining employment elsewhere under 
lawful conditions. The guarding of the machinery mentioned 
in the statute is a duty required of the master for the pro- 
tection of his workmen, and he owes the specific duty to each 
person in his employ. To omit it is a misdemeanor, subject- 
ing him to a criminal prosecution.” 


* * 


The oldest metallic objects to which archaeologists have as- 
signed a probable date are those found at Nagada in Egypt. 
These consist of some pieces of gold, a bead, a button and fine 
wire of nearly pure copper, which are supposed to be at least 
6300 years old. Nearly all the ancient gold that has been ex- 
amined contains silver enough to give it a light color. 
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SELECTING THE NUMBER OF TEETH FOR 
GEARS AND SPROCKETS* 


BY G. M. BARTLETT} 


The tables in the accompanying Data Sheet Supplement 
contain the decimal equivalents of all fractions with denomi- 
nators up to 60. In machine design it is frequently necessary 
to determine gears and sprockets with low numbers of teeth 
to give approximately such ratios as can be expressed exactly 
only with very high numbers of teeth. For example, in a 
certain machine employing a chain drive, it is required to 
have the speeds of the driving and driven sprockets as near 
as possible to 1149 and 473 revolutions per minute. It is 
stipulated, however, that the number of teeth in the larger 
sprocket must not exceed 60. Dividing 473 by 1149, we 
find that the ratio is 0.4117. By referring to the table of frac- 
tional equivalents given in the accompanying Data Sheet Sup- 
plement, the nearest fractional value to this ratio, with a 
denominator less than 60, is found to be 7/17. Hence, the 
number of teeth in the two sprockets can be 14 and 34, or 
21 and 51. This will give speeds of 1149 and 473.118 which 
introduces a comparatively small error. In the absence of 
such tables, the method of obtaining the approximate fraction 
7/17 would be rather cumbersome, as will be seen from the 
following: 

473 | 1149 | 2 
946 


208 | 473 | 2 
406 


67 | 203 | 3 
201 
2] 67 | 33 
66 
1,2 |2 
2 


This is the operation by which the greatest common divisor 
is sometimes found. Next, place the partial quotients obtained 
in a row as below. ‘Beneath the first number, write its recip- 
rocal %. Beneath the second number write a fraction, the 
mumerator of which is the second number itself, and the 
denominator of which is the product of the first and second 
numbers plus 1. For the numerator of the next fraction, mul- 
tiply the partial quotient (3) by the numerator of the second 
fraction (2), and add the numerator of the preceding frac- 
tion (1). The result is 7. For the denominator, multiply the 
partial quotient (3) by the denominator of the fraction just 
found (5), and add the denominator of the preceding fraction. 
The result is 17. Proceed in the same way for the succeeding 
fractional values, the method used being that of continuous 


fractions. 
2. 2 3 33 2 
als 2 ag 233 47 3_ 
2 5 ae 566 1149 


These fractions approach the value of 473/1149 as we pro- 
ceed towards the right, but as we cannot use more than 60 
teeth in the sprocket, the fraction 233/566 cannot be used. 
Hence, we must use the fraction 7/17, or, if this fraction 
does not give a sufficiently close approximation, we must use 
some fraction between 2/5 and 7/17 that might come closer 
to the required ratio and which has a denominator less than 
60. Between the values of 2/5 and 7/17 there are, then, the 
following fractions: 23/57, 21/52, 19/47, 17/42, 15/37, 13/32, 
24/59, 11/27, 20/49, 9/22, 16/39, and 23/56. Whether or not any 
of these gives a closer approximation, can only be found by 
trial. In the present case, of course, the matter would be 
easily determined, as 7/17 comes so very close to the required 
ratio. 

As another example, suppose it is desired to feed stock to 
‘a punch press through rolls of 4-inch diameter, the rolls being 
turned by a ratchet and pawl at the end of each stroke of the 
punch. The feed is to be as near as possible to 2% inches, 
‘and the number of teeth in the ratchet to be as low as possible. 
To find the answer to this problem with the aid of the tables 
in the Data Sheet Supplement, we proceed as follows: The 


* With Data Sheet Supplement. 
7 Chief Engineer, Diamond Chain & Mfg. Co., Indianapolis, Ind. 
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feed for one revolution of the rolls is 4 r—=12.5664. To feed 
2% inches, the rolls must make 2.25 + 12.5664—=0.1790 of a 
revolution. Referring to the table, the nearest fraction to this 
ratio is 5/28; hence we choose a ratchet of 28 teeth, feeding 
five teeth at a stroke. The feed will be 2.244 inches instead 
of 2.25 inches, an error of only 0.006 inch. If we should choose 
the next higher fraction to the ratio 0.1790, which is 7/39, the 
ratchet will have 89 teeth, and the feed of seven teeth in this 
ratchet will be equivalent to a feed of 2.256 inches, which also 
involves an error of 0.006 inch. 

If a plate cam is to be cut on a lathe, and it is necessary 
to feed the tool 0.53 inch for each revolution of the cam, and 
the lathe is so constructed that it takes 10.35 revolutions of 
the lead-screw to feed the tool 0.53 inch, the change gears 
must be so selected that there will be a velocity ratio of 1 
to 10.85 between the work-spindle and the lead-screw. Two 
pairs of gears will be required. Assume the ratio of the in- 
termediate gears arbitrarily as 1 to 3; it remains to find a 
combination with a ratio as near as possible equal to 


1 


3 xX ——U 2800 


10.35 


Referring to the Data Sheet Supplement, the nearest frac- 
tions to a ratio of 0.2899 are 11/38 and 9/31. As change gears 
with multiples of these numbers of teeth are usually not 
available, we take the nearest available fraction, which is 
7/24, giving gears with 28 and 96 teeth, respectively. The 
ratio 1/3 can be obtained by using gears with 24 and 72 
teeth, and the value of the train of four gears, hence, is: 

SGexet 2 
—— — 10.286 
28 X 24 
which gives a feed of 0.527 inch per revolution instead of 
0.5380 inch, an error of only 0.003 inch. 

Problems in cutting racks for gears of a given diametral 
pitch, or in cutting screw threads of unusual leads may be 
considerably simplified by the use of this table. 


es F 


IMPROVEMENTS IN GAS ENGINE DESIGN 


BY GEORGE M. STROMBECK* 


In gas engine design, as well as other matters, experience 
is the court of last appeal. When any particular practice has 
stood the test of years, it is not safe, except through knowl- 
edge gained by unusually wide practical experience, to con- 
demn it, as there may be reasons for its existence that out- 
weigh the theoretical objections to it. This is especially 
true in an industry where competition is so keen as in the 
gas engine business. While much of Prof. Hirshfeld’s 
criticism of gas engine design in the July number of 
Macuinery is justified, he attacks a number of things which 
the writer, after five years’ shop experience, believes to be 
sound practice. 

In regard to overhanging cylinders, it is doubtful if anyone 
would justify the construction in Fig. 1 of the previous 
article, but the modification hinted at in Fig. 2 and further 
developed in the accompanying illustration has much to com- 
mend it: first, the entire length of the cylinder on all sides 
is free to expand, and, second, the metal is uniform at all 
places; these are both the best possible conditions under 
which a cylinder can retain its shape, thus permitting lighter 
rings with consequent reduction in engine friction and wear. 
From a.manufacturing point of view the construction is sim- 
pler than that shown in Fig. 4 (former article), because all 
the work can be done at one setting and in a lathe, making 
it easy to obtain true work. In reference to Fig. 4, every 
shop man knows that this design involves at least two set- 
tings for machining, and this increases the cost. Further- 
more, there is a chance of getting the guides out of line with 
the bore; moreover, some parts of the cylinder section are 
heavier than others, and as the- ribs are bolted to the frame 
there is a possibility of undue stresses not present with the 
overhanging cylinder. The makers of a very widely known 
and successful engine have manufactured over twenty thou- 
sand with an overhanging cylinder during the last dozen 


* Chief draftsman, Root & Vandervoort Engine Co., Moline, Ill. 
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years, and have had no trouble whatever from them. In fact, 
they are so pleased with their performance that they are con- 
tinuing this feature in a new line now being brought out. 
Another point in design which the writer believes has 
more to justify it than to condemn it is the direct connection 
between the water jacket in the cylinder and in the head, 
Fig. 9. That solution of a problem which is direct, and, all 
things considered, saves most time, must be conceded to be 
the best engineering practice. Reasonable care in the ma- 
chining of the ends of the cylinder and head will produce a 
surface that readily holds a gasket. The only time when 
trouble would be experienced would be when a part of the 
circumference is subjected to a much higher temperature 
than the rest, and when this is the case it would probably be 
difficult to make a tight joint even though the water jacket 
were not cut through. If only a part of the extra work neces- 
sary to provide other means of cleaning the jacket is applied 
to making the joint between the head and cylinder right, the 
trouble with the jackets will not be enough to deserve men- 
tion. Any other method would first of all deprive the foundry 
of a most positive means of holding and venting the jacket 
core, with a resulting higher loss of castings (with same care 
and labor). The cleaning out of the core sand and, later, 
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Method of Attaching and Supporting Gas Engine Cylinder 


removing of scale would be much more difficult and far less 
certain if pockets or hand holes were used. There is a re- 
markable agreement among manufacturers in this point of 
design, which would not be the case had their experience 
proved to them that the present methods were wrong. 

A minor point in design is the oil groove around the base. 
While this, no doubt, serves to collect some oil which would 
otherwise reach the floor, it is doubtful whether the ad- 
vantages gained offset the foundry difficulties. To be of 
service, such a groove must be continuous, which can only be 
done by bringing it outside of the bosses for the anchor 
bolts. If this is done, larger flasks and the handling of more 
sand is necessary; but more objectionable than this is the 
fact that the sand forming the grooves is poorly supported, 
requiring careful securing. Even then it may wash away in 
pouring the casting. These objections have been sufficient to 
cause the removal of such a drain from such engines as were 
at first designed with it. 

The splash collar on the crankshaft, Fig. 15, is, in theory, 
a fine thing, but its cost is disproportionate to its ad- 
vantages. While it looks innocent enough, such a little knife 
edge would add a very large percentage to the cost of grind- 
ing the shafts, which is the present practice. With a straight 
shaft the operation is simple; with a splash collar more or 
less complication would be introduced, and much greater care 
in handling the finished product would be required. The 
splash collar is a refinement which a very large majority of 
users of small and medium sized engines would not want to 
pay for. 

The use of malleable iron for connecting-rods is, according 
to experience, anything but an objectionable practice. The 
maximum return ‘for minimum effort, that is, the cost, 
must determine this as well as all other problems in engineer- 
ing manufacture. In small sizes, steel drop-forgings are the 
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solution. In larger sizes, this is out of the question, and the 
designer must choose between the turned rod and a cast one. 
If he wishes the benefit of the economical I-section, the ma- 
terial must either be steel casting or malleable iron. The 
art of casting steel is not as advanced as that of casting 
malleable iron; hence, there is more uniformity with the 
latter. 

William Kent, in the latest revised edition of his “Pocket- 
book,” says, on page 430, of malleable iron: ‘For the re- 
peated stresses of severe service the malleable casting ranks 
ahead of steel, and only where a high tensile strength is 
essential must it be replaced by that material.’ On page 431 
he says: “The effect of annealing is to oxidize and remove 
tne carbon from the surface of the casting, to remove it to 
a greater or less degree below the surface, and to convert the 
remaining carbon from the combined form into the amorphous 
form called a ‘temper carbon’ by Professor Ledebur, the 
German metallurgist. * * * In the American practice the 
annealing process is rather a heat-treatment than an oxidizing 
process.” On the following page Mr. Kent says: “It was 
formerly the general belief that the strength of malleable iron 
-was largely in the white skin always found on this material, 
but it has been demonstrated that the removal of the skin does 
not proportionately lessen the strength of the casting.” 

The above statements agree exactly with the writer’s ex- 
perience with malleable iron connecting-rods. Barring ac- 
cidents, there has been no trouble with such rods. The effect 
of inertia on the rod, to be sure, makes it a beam under a 
continuous load, but this load does not act when the rod is 
under its greatest stress, nor is it at any time very large in 
engines of the size that are usually fitted with malleable-iron 
rods. Hugo Giildner, in his excellent book on gas engine de- 
sign, gives the maximum bending moment M, in the plane of 
the motion of the rod, caused by the inertia, as follows: 

M, = 0.000002 n?xAgL?, where 

n=revolutions per minute, 

“= radius of crank in inches, 

A=area of mean section of rod in square inches, 

9 = weight of one cubic inch of the material of the rod in 
pounds, 

i= length of rod in inches. 

Applying this to an actual case will show the relative un- 
importance of this bending stress. An engine making 350 
revolutions per minute has a connecting-rod 27 inches long. 
The mean section is I-shaped and has an area of 1.65 square 
inches, and a moment of inertia of 1.09. The bore is 6% 
inches, and the stroke is 11 inches. Substituting in the 
formula: 

M, = 0.000002 < 350 X~350 x 5.5 xX" 1.66) XS020aZzi 
27 = 421 inch-pounds. 

The rod section is 21%, inches deep. 
then, according to the usual formula: 

M 421 

ssS Ss SM —_ = 
1.09 + 1.125 

When it is remembered that this stress does not occur until 
after the maximum force of the explosion has been exerted, it 
is plain that it needs but little consideration, and that the 
use of malleable iron in the connecting-rod is not objec- 
tionable. 

Concerning the low-tension ignition system, it would seem 
singular that manufacturers should adhere to it so strongly if 
there were not much in its favor. Equally singular would 
it seem that all leading manufacturers of magnetos are now 
developing low-speed, low-tension magnetos for make-and-break 
service, if they did not believe in this system. The sooting up 
and fouling of spark plugs even with automobiles is proverbial. 
If this is the case in an engine which explodes regularly every 
cycle, what is to be expected in a hit-and-miss engine on a 
light load, where the explosions are far apart, giving plenty 
of time for lubricating oil and soot to foul the plug? With 
the make-and-break ignition, the motion of the igniter pre- 
vents this. The practice of the manufacturers is the result 
of the experience of numerous experts, continually in the field, 
who have had full opportunity to compare both systems under 
all conditions. ; 


The fiber stress is 


485 pounds per square inch. 
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MANUFACTURING THE VIXEN FILE* 


METHODS USED IN PRODUCING A CIRCULAR CUT FILE 


BY CHESTER L. LUCAS} 


Since the days when primitive man used the file for sharpen- 
ing his implements of field and war, the file has been one of 
the most common tools. As in many other commonplace 
things, however, no one seemed to see room for improvement 
until, in 1900, Alexis Vernaz, of Yverdon, Switzerland, was 
trying to devise a hand tool for cutting a lot of exceptionally 
hard castings. The Vixen file was the result of his efforts. 
His whereabouts is not known at present, but there is an 
Elliott Cresson medal waiting for him that was awarded by 
the Franklin Institute in 1909 for making the first radical 
improvement in files for generations. The essential points of 
the Vixen file are well described by a sentence from the patent 
specifications:. “A file provided with teeth cut in the form of 
arcs, having their bases located rearwardly with respect to 
the cutting edge of the teeth.” 

Fig. 1 illustrates a Vixen file, in which it will be seen that the 
radical difference between it and the ordinary file lies in the 
shape of the teeth. The object of curving the teeth is to 


provide a shearing cut, and by reason of this shearing cut 
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Fig. 1. The Vixen File 


Fig. 2. How the Teeth are cut on Vixen Files 


the file is self-clearing. The determination of the radii of the 
ares of the cutting teeth of the various sizes of files was the 
result of experiments which indicate that the best cutting 
tooth is obtained by using a radius approximately the width 
of file being made. Teeth cut on smaller radii in proportion to 
the width of the file make it impossible to guide the file cor- 
rectly, and teeth of much larger radii do not cut nor clear 
as easily. The teeth of Vixen files are milled with hollow 
cylindrical cutters. Several of these cutters are shown in 


Fig. 3. Four of the Cutters 


Fig. 3. Of necessity, the cutter is slightly inclined to the face 
of the file while cutting the teeth, in order that the side of 
the cylindrical cutter not being used may clear the parts of the 
file not being cut. This condition is graphically shown in 
Fig. 2. The amount of this inclination varies from 2 to 4 


*For further information on file making, see the following arti- 
cles in MACHINERY: ‘File Making at a Sheffield Works,” April, 
1911, engineering edition; ‘Toolmakers’ Tiles,’ January, 1911; 
“Vernaz Circular Cut File,’? October, 1909; “Making Swiss Files in 
America,” September and October, 1907. See also MacHINnERyY’s Ref- 
erence Book No. 48, ‘Files and Filing.” 

7 Associate Editor of MACHIN»RY. 


degrees, depending on the different depths of cut. By thus in- 
clining the cutter to the work and securing a rake to the teeth, 
an added quality is given to the tooth, enabling it to cut 
rapidly. The inclination of the axis of the cutter results in 
cutting the teeth slightly deeper at the center than at the 
edges, therefore, the face of the finished file is slightly lower 
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Fig. 4. Forging the Tang 
in the center, the amount, however, is so small that it is 
practically imperceptible. 


Steel for Vixen Files 
The steel from which Vixen files are made is a Swedish 
chrome steel and is ordered on specification calling for chemical 
analysis as follows: 


Carbon 1.20 to 1.35 per cent (1.25 per cent desired) 
Chromium 0.40 to 0.60 per cent (0.50 per cent desired) 
Manganese not to exceed 0.40 per cent 
Silicon not to exceed 0.30 per cent 
Phosphorus not to exceed 0.03 per cent 
Sulphur not to exceed 0.03 per cent 


The hardness, according to the Brinell hardness scale,. 
should be from 130 to 170, a hardness of 150 being desired. 


Operations in Making the File 


The first operation in the making of the file con- 
sists in the shearing of the bar stock to length. This is an 


Fig. 5. Grinding the Sides 
ordinary operation and is performed upon a shearing press of 


the usual type. From the shearing press the short lengths of 
steel go to the tanging hammer where the tangs of the files: 
are forged in the manner illustrated in Fig. 4. The dies, and 
the beginning of the tanging operation are here illustrated. 
A helper hands the file blank,.one end of which has been 
heated to a forging heat, to the operator of the hammer in 
which the tangs are forged. The blank A is held in special 
tongs B. The first part of the tanging operation consists in 
‘nicking’ the end of the file blank between the two half 
rounded projections E at the front of the dies OC and D, leaving 


A2 


the file blank in the condition shown. After this blow the oper- 
ator shifts the file blank to the middle section F of the dies 
which have beveled faces corresponding with the taper of the 
tang. By rapidly turning the blank after each blow, the metal 
beyond the nicked portion of the blank is drawn out to ap- 
proximately the shape of the finished tang, after which one 
or two blows are struck on the finishing faces G@ of the die 
to complete the tang. It is an almost incredible fact that 
the tang of an 8-inch file is forged in from ten to fifteen seconds 
from the time it is taken from the fire. 

Following tthe tanging operation, the trademark impression 
is stamped upon the shank of the file, after which the blanks 
are annealed by being heated in large quantities in iron boxes 
and allowed to cool very gradually. The annealing operation 
decarbonizes the exterior surface of the steel, and before cutting 
the teeth it is important that this inferior surface of the stock 
be faced off. This operation, called stripping, is common in 
making files of all kinds, the metal being removed on large 
broad-faced grindstones, six feet in diameter. The files are 
held by the tangs on the plate shown at A in the illustration 
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Fig. 8. Close Range View of Cutting Head 


Fig. 5, which is dropped into position against the wheel and 
clamped by bar B, after which the holding plate and files are 
reciprocated in a vertical line against the face of the wheel 0, 
at the same time being flooded with water and fed gradually 
against the wheel. By this means, 1/64 inch is removed from 
each side of the file-blanks, leaving them perfectly flat and 
ready for the cutting of the teeth. 
Cutting the Teeth 

The most interesting operation in connection with the mak- 
ing of the Vixen file is the cutting of the teeth. The machines 
for cutting the teeth are operated in groups of eight, being 
driven from lineshafting at the rear of the rows of machines. 
Two of these groups of machines are shown in Fig. 6. The 
machine consists essentially of a spindle which carries the 
cylindrical cutter and a table which supports the file blank 
in a plane at right angles to that of the cutter spindle. As 
the cutter revolves, it is fed forward to the file blank, with- 
drawn, the file holding table moved forward the distance of 
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one tooth and the cutter spindle brought forward again. Thus, 
the teeth are cut one at a time and the machine is automatically 
stopped after the last cut. Referring to Fig. 7, the cutter spin- 
dle, its method of feeding and the cross feed of the work table, 
may be seen. The cutter spindle shown at A is driven by 
bevel gearing from the extreme right-hand end of the machine. 
By means of gear B in mesh with gear C operating on a worm- 
shaft, the worm D engages a worm-wheel, not shown, which 
causes cam # to turn against yoke F. Yoke F is attached to 
collar G, and thus as the high part of the cam is reached, the 


cutter is fed forward to its deepest position with respect to the he 


file and, of course, returned when the low part of the cam is 
reached. The double spring box H constitutes a means for 
insuring the feeding of the cutter to the proper depth of the 
tooth in each instance; the springs within the barrels overcom- 
ing any tendency for uneven feeding of the spindle caused by 
chips lodging upon the cam or from other sources. 

The cutters themselves are made of Rex high-speed steel. Four 
of these cutters are shown in Fig. 3, and, as may be seen, they 
are milled very deep between the teeth, which allows them 


Fig. 7. Details of Machine for Milling Teeth 
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Fig. 9. Preparing the Files for heating in the Lead Bath 


to clear themselves of chips rapidly and provides for many 
sharpenings before they are worn out. The cutting faces are 
ground to an included angle of 60 degrees and the cutter is held 
to the end of the spindle by a flanged sleeve J, shown in 
Fig. 7, which is tightened by a spanner wrench holding 
the cutter securely in place. The illustration Fig. 7 also 
shows the method in which the files are held for cutting, con- 
sisting of the two clamping screws J which operate against 
jaw K of the vise. For varying the depth of the tooth, hand- 
wheel Z is used, thereby bringing the work table nearer to 
or farther from the cutter. The number of teeth cut per 
inch varies from 6 2/3 to 16, and for spacing the teeth there 
is a ratchet and pawl upon the end of the feed shaft. This 
pawl, shown at M in the illustration Fig. 7, is operated by a 
lever N which, in turn, is reciprocated by the arm 0. Another 
view of this machine is shown in Fig. 8 which more clearly 
shows the cutter and its relation to the file blank. 

The widths of the files vary from % inch to 1% inch. 


September, 1912 


There are, on each side, from 90 to 250 teeth, varying, of 
course, with the pitch and length of the file. It takes twenty- 
five minutes to cut the teeth in one side of an ordinary 12-inch 
Vixen file, as compared with one minute for cutting the teeth 
on one side of an ordinary commercial 12-inch file. Hence 
it is apparent that the manufacturing cost of a Vixen file 
is comparatively high. 
Hardening 

Previous to heating the files for hardening, they are treated 
with a charcoal and oil preparation to prevent the lead used 
in the heating from clinging to the teeth and thus interfering 
with the hardening. The files are brushed with this solution 
and placed against racks of steam pipes as shown in Fig. 9, 
to bake the coating on before the files are placed in the lead pot. 

The molten lead in which the files are heated is kept at a 
temperature of 1400 degrees, its condition being indicated by 
a Bristol pyrometer. Several files are kept’ heating in the 
lead pot, being immersed to the tangs. A bar across the top 
of the lead pot holds the files beneath the surface of the 
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Fig. 10. The Cold-straightening Operation 


molten lead so that they may be heated slowly and evenly. A 
file is taken from the lead pot by the hardener, and before be- 
ing quenched in the brine solution in which the files are hard- 
ened, the red hot file is rapidly straightened across lead blocks 
with a wooden faced hammer. This operation, which is shown in 
Fig. 11, is necessary on account of the strains set up in the steel 
by the milling of the teeth. After straightening, which takes 
but a few seconds, the file is plunged straight down into the 
brine and moved rapidly up and down until the “singing” has 
nearly ceased. The file is then quickly removed, sighted, and 
again straightened after the manner shown in Fig. 10. For 
this purpose the file is clasped in an iron holder, A, after 
sighting, and placed with the high side down against the 
wooden bar B, the tip end of the file being caught under bar C. 
Pressure is then applied to straighten the file and cold water 
splashed upon the upper side to bring the file back to a 
straight condition. This operation of straightening requires 
a great deal of judgment, for, if the file is kept in the hard- 
ening tank a few seconds too long, it will break when pressure 
is applied for straightening, and on the other hand if removed 
too quickly, the temper of the file will be impaired. 
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Sharpening the Files 
From the hardening department the files go directly to the 
sharpening machines. Unlike the sharpening of most tools, 
files are sharpened by being passed over jets of steam which 
is mixed with a cutting paste made with a fine mineral abra- 
sive powder. The sharpening machine shown in Big, 13 
is equipped with three nozzles which are shown being used 


Fig. Lt. 
in the operation of sharpening Vixen files. The base of the 
machine contains the sharpening paste which is led to the 
nozzles of the steam pipes and thus is propelled against the 
sides of the file when it is moved backward and forward over 
the nozzle. A spool, shown just above the nozzle, is used 
to keep the file at the proper distance from the nozzle. In 
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Fig. 12. Herbert File Testing Machine 


addition to removing all dirt and scale from the files, this 
operation sharpens the file by cutting away a slight amount 
from all parts of the file which it strikes. The files are held 
by the tangs and in passing over the nozzles, the abrasive 
material strikes the teeth from the back. If the operation 
were reversed and the files fed in from the points, the sharp- 
ness of the teeth would be removed and the files dulled 
instead of sharpened. For testing the sharpening, “provers” 
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are used. These provers consist of short pieces of soft steel 
which are drawn over the file by hand. Even to those unac- 
customed to this work, the prover indicates the fact that the 
file has been really sharpened, and to the sharpener the prover 
reveals any sections of the file which are not quite up to 
standard sharpness. Lime is added to the special sharpening 
compound to prevent the files from rusting after they leave 
the sharpening machine. The final operation consists in 
cleaning out the file under a jet of live steam, and after oiling, 
the files are ready for use. 


Testing Files on the Herbert File Testing Machine 


A Herbert file testing machine, shown in Fig. 12, the work- 
ing parts of which are shown in detail in Fig. 14, forms the 


Fig. 13. Sharpening the Files 


only practical method of testing the cutting and enduring 
qualities of the file. This machine was described in detail 
in MacuInery, December, 1907, and is also described in 
MACHINERY’S Reference Book No. 48, ‘Files and Filing.” 
Briefly stated, the machine consists of a reciprocating file 
holder A in which the file B is held, backed up by suitable 
supports. The file is reciprocated across the end of the square 
test bar C at the rate of 50 strokes per minute. On the 
return stroke, the bar is withdrawn slightly by means of arm 


7 
MACHINERY 


Fig. 14. Details of the File Testing Machine 


D. The forward feeding of the bar is accomplished by means 
of a 30-pound weight which is attached to the bar at the 
front of the machine by a chain running over a pulley. The 
rate of forward travel of the bar is recorded on the chart F, 
by the pencil held in the holder G. By means of clock- 
work within the case H, the chart cylinder is turned slowly, 
with the result that a curve is traced upon the chart which 
indicates the cutting efficiency. of: the file tested. 

Credit is due to Mr. W. D. Craft, manager, and Mr. C. M. 
Zubler, superintendent of the Vixen Tool Co., Philadelphia, 


Pa., for courtesies shown the writer in the preparation of this 
article, 
* * * 


Muzzling the gears may not stop them from biting, but it 
promises to muffle the bark. 
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MAKING THE FOSTER SAFETY SET-SCREW 


BY CHESTER L LUCAS* 


In the new factory of the New Haven Machine Screw Co., 
New Haven, Conn., which appears in Fig. 1, a considerable 
part of the work consists in the making of the Foster safety 
set-screw. The factory is of reinforced concrete, and in de- 
signing the building, special attention was given to the light- 
ing system; as may be seen, almost all of the wall space is 
taken up by windows. Fig. 2 shows a view of the automatic 
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Fig. 1. Home of the Foster Safety Set-screw 


blanks for the set- 
used in making the 


turret lathe department in which the 
screws are made. Low carbon steel is 
set-screws. The turret lathes used are of the multi-spindle 
type, operating on four bars of steel at once, and when the 
blanks are dropped from these machines they are in the 
condition shown at A, Fig. 3, having the point roughly shaped, 
the opposite end rounded, and the stock drilled from the 
central hole. 

In the second operation the hole is broached to a hexagonal 
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Fig. 2. The Automatic Turret Lathe Department 
shape.j This operation is performed in a punch press, using 
the attachments shown in Fig. 4. Referring to this illustra: 
tion, A is a dial revolving on a stud B which is fitted to 
the bed of the press. Around the edge of this dial, bushed 
holes are spaced to receive the set-screw blanks being broached. 
The dial--is ‘turned,-bringing each of these holes successively 
under the broaching punch C by means of an indexing: ar- 


rangement at,the side of the press. This indexing arrange- 


Fig. 8. The Four Steps followed in Making the Set-screws 
ment consists of a lever D fulcrumed on the stud Z and oper- 


ated from the main shaft of the press. At the lower end 
of the lever, motion iis transmitted to an arm F which re- 
ciprocates the indexing pawl @ at each return stroke of the 
press ram. In broaching, the operator places the blanks in 
the holes in the revolving dial, and as they are indexed to 
the position under the punch, they are broached. Upon reach- 


* Associate Editor of MACHINERY. 
+ A method of progressively broaching square holes 
wrenches was described in the March, 1902, number, 


in socket 
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ing ‘the position directly under finger J, they are ejected from 
the dial by being pushed out by this finger at the down 
stroke of the press. By referring to B, in Fig. 3, which shows 
the result of this broaching operation, it will be noticed’ that 
the metal removed from the six corners of this hole is pushed 
into the conical end of the hole. In order to clear out these 
chips and make a neater looking hole, the set-screws are 
re-drilled in the machine shown in Fig. 5. This machine 
works upon the blank from both ends, the blank being held 
by means of jaws A and B, of which jaw A is movable and 


Fig. 4. Broaching the Holes 


is clamped upon the work by the foot pressure of the operator. 
In re-drilling it is only necessary to remove enough metal to 
clear out the chips and leave the bottom of the hole clean. 
While re-drilling the blank set-screws from the one end, a 
forming tool is countersinking and shaping the point of the 
set-screw, and when taken from this machine the set-screw 
has assumed the shape shown at C in Fig. 3, and is ready for 
threading. 

The threading of Foster safety set-screws is performed on 
Geometric threading machines, and the details of the thread- 


Fig. 5. Re-drilling the Hole and Cupping the Point 


ing operation appear in Fig. 6. The machines are equipped 
with Geometric self-opening dies, and, for threading, the blank 
set-screw is held upon a short hexagonal arbor, the carriage is 
run up by hand, and the blank led into the dies. The set- 
screws are then casehardened by a special process after which 
they are ready for shipment, the finished set-screw appearing 
as shown at D in Fig. 3. 
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GENERATORS FOR THE KEOKUK POWER 
PLANT 


The General Electric Co., Schenectady, N. Y., is building a 
number of very large electric generators for the hydro-electric 
power plant at Keokuk, Iowa, where ultimately 300,000 herse- 
power will be developed from the water power of the Missis- 
sippi River. This hydro-electric development has been made 
possible by the building of the greatest power dam ever con- 
structed. The dam is built entirely from concrete. It has a 
total length of 9096 feet and rises 50 feet above the average 
river bed. The initial electric installation consists of fifteen 
alternators connected to the same number of vertical hydraulic 
reaction turbines of the single runner type. Hach turbine 
and generator form an independent unit. The turbines are 
mounted on vertical shafts 25 inches in diameter, and will 
operate at a speed of 57.7 revolutions per minute, the normal 
capacity being 10,000 horsepower. The generators are in- 
stalled on the top of the wheel pits directly over the turbines 
and will generate a three-phase alternating current at 11,000 
volts. Transformers will be installed for stepping up the 
voltage of the current which is to be distributed over the 
high-tension transmission lines to 110,000 volts. The power 
will be distributed within a zone of 150 miles radius. Owing 
to the slow speed of the generators, their dimensions are 
very large. They are 32 feet in diameter and 12 feet high, 
the total weight being over 300 tons. One of the cities to 


Fig. 6. Threading the Screws 


avail itself of the power developed is St. Louis, located 135 
miles from Keokuk. The street railway and electric light 
companies in that city have already contracted for 60,000 


horsepower. 
* * * 


TEST ON SECTIONAL FIREBOX BOILERS 


An interesting demonstration of a new type of boiler was 
recently made at Coatesville, Pa., under the direction of Dr. 
W. F. M. Goss, dean of the College of Engineering, at the 
University of Illinois. Two full sized locomotive boilers, de- 
signed for high-speed passenger service, were each ‘subjected 
to severe low water tests. Both boilers were identical in size 
and design” except that one was provided with a Jacobs- 
Shupert sectional firebox built by the Jacobs-Shupert Firebox 
Co., while the other had an ordinary radial stay firebox. The 
observations were taken from a safe location 200 feet away 
from the boilers. After the boilers were in normal operation, 
the feed water supply was shut off, the crown sheet and other 
portions of the heating surface being still subjected to the 
heat of the fire. The ‘boiler having the Jacobs-Shupert sec- 
tional firebox was tested under these severe conditions for 
55 minutes without failure, notwithstanding the fact that the 
level of the water fell to a point more than 25 inches below 
the crown sheet. The ordinary stay boiler exploded after the 
test had continued for 23 minutes, the water level having 
fallen to 1414 inches below the crown sheet. The crown sheet 
and the stays which hold it in place, having become highly 
heated, pulled away from each other and released the pressure 
in the boiler. The damage to the boiler was’such as to make 
entire reconstruction necessary. 
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EFFICIENCY OF WORM GEARING FOR AUTOMOBILE TRANSMISSION* 


RECORDS OF A NUMBER OF TESTS MADE ON VARIOUS TYPES OF WORM GEARING 


The investigations recorded in the following were made at 
the plant of the Brown & Sharpe Mfg. Co., Providence, R. I, 
for the purpose of determining the efficiency of three types of 


Fig. 1. Arrangemeat Used for Testing Effic'ency of Worm and Gear Drives 


worm gearing for use in an automobile transmission system, 
and the heating effect due to continuous running. The power 
for these tests was obtained from a 50 H. P. induction motor, 
running at approximately 870 R. P. M. at full load. Between 


ere 

a 4 KER J 

5% LKR, 

BESS 
SE 


LEER 

RRR 

SN 
eras 


RS 


er 
SECTION A-B 


Machinery 

Fig. 2. Worm-gear Drive No. 1 
the motor and the worm-gear case was placed an automobile 
transmission-gear case to enable tests to be made at two lower 
speeds. Between this and the worm-gear case was placed a 
transmission dynamometer designed by the author. (See 


» 


Fig. 3. Section through Teeth, 


Fig. 4. Section through Teeth, 
Drive No. 2 


Drive No. 3 
MACHINERY, June, 1909, engineering edition, for description 
of this device.) An Alden brake was used to absorb and 


* Abstract of a paper by Prof. Wm. H. Kenerson, of Providence, 
R, I., presented before the American Society of Mechanical Engineers. 


measure the power transmitted by the gears under test. The 
apparatus is shown in Fig. 1 as arranged for testing worm 
gears; A is the motor, B the automobile transmission-gear case, 
OC the transmission dynamometer, D the case containing the 
worm gear under test, H the Alden brake, and F the platform 
scale which measured the load on the Alden brake. 

The apparatus was so arranged that as. the load was im- 
posed, the weight on the platform scale was removed, and all 
vibration of the scale beam was eliminated by interposing 
springs S between the blocks G which sustained the weight 
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Machinery 
Fig. 5. Worm-gear Drive No. 3 


on the scale, and also by suspending by a wire from the weight 
at the end of the scale beam a plate which dipped into a pail 
of oil, thus acting as an efficient dashpot. It was found possible 
by careful manipulation to maintain a steady and easily read 
load on both the transmission and absorption instruments. 
With this arrangement of the transmission dynamometer and 
brake, runs were made at various loads, and the torques corre- 
sponding to horsepowers per 100 R. P. M. marked on the dial 
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Fig. 6. A, Cutter for Gear No. 2; B, Cutter for Gear No. 3 


of the transmission instrument, corresponding to similar loads 
as indicated on the brake. It is evident that by this method 
of comparison the two instruments must check each other 
exactly. A thermometer placed in the oil-well at the back of 
the worm-gear case D indicated the temperature of the oil, 
and another thermometer placed on the wall near the apparatus 
indicated the room temperature. The oil employed to lubricate 
the gears was one intended for use with superheated steam, 
having a specific gravity of 26 Baumé, a flash point of 625 
degrees F., and a viscosity at 212 degrees F. of from 260 to 
265. The case contained about five quarts of the oil. 

In all the trials the worm was located underneath the gear. 
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Fig. 7 shows a section through the gear case. As indicated, the worm and gear shown in Fig. 8. The specifications for 
both shafts are mounted on ball bearings and end-thrust ball _ this pair of worm and worm-wheel are as follows: worm-wheel, 
bearings take care of the thrust on the worm and worm-wheel. phosphor-bronze; No. of teeth, 43 left hand; pitch diameter, 
All the worms were made of machine steel, casehardened, and 10.95; outside diameter, 11.28; circular pitch, 0.800; angle 
the worm-wheels of phosphor-bronze. of teeth with axis, 45 degrees; normal circular pitch, 0.5657; 
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Fig. '7. Section through Gear Case usei for Testing Worm-gear Drives 


The first worm and wheel tested are shown in Fig. 8, and pitch of cutter, 5.553; addendum, 0.1628 (not standard); thick- 
are similar to those used for driving the spindle on the Brown ness of tooth, 0.282; whole depth, 0.3882; included angle of 
and Sharpe automatic spur gear machines. This pair of gears cutter, 45 degrees. The worm-wheel was cut with the cutter 


Fig. 8. Worm-gear Drive No. 1 Fig. 9. Worm-gear Drive No. 2 Fig. 10. Worm-gear Drive No. 3 


is an unusual case of the worm and worm-wheel. The smaller shown, and the shape of the teeth on a section through the 
gear is hobbed with a hob of the size of the larger gear, thus worm and worm-wheel, parallel to the axis of the worm, is 


making possible adjustment of the larger gear, which would also shown. 


TABLE I. EFFICIENCY TEST OF NO. 2 WORM-GEAR WHEN ON DIRECT SPEED 
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not otherwise be the case. While in’ appearance this gear re- The general appearance of pairs Nos. 2 and 3 are shown in 
sembles a Hindley worm, it is not of this type. The smaller Figs. 9 and 10, and the dimensions in Fig. 5. The difference 
gear will be called the worm and the larger, the worm-wheel, between gears Nos. 2 and 3 is principally one of shape of the 
in the following description. Fig. 2 gives the dimensions of. worm threads. This difference is clearly brought out in the 
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sections of the worm and wheel shown in Figs. 3 and 4. The 
specifications for the No. 3 worm and worm-wheel are as 
follows: Worm-wheel, phosphor-bronze; number of teeth, 40; 
pitch diameter, 10.5704; throat diameter, 10.9964; circular 
pitch, 0.8302; angle of teeth with axis, 38 degrees 16 minutes; 
normal circular pitch, 0.6518; pitch of cutter, 4.8196; adden- 
dum, 0.213; thickness of tooth, 0.3568; whole depth, 0.4586. 
Worm: Aurora steel, casehardened; number of teeth, 9; pitch 
diameter, 3.015; outside diameter, 3.441; circular pitch, 1.0524; 
angle of teeth with axis, 51 degrees 44 minutes; thickness of 
tooth, 0.295; lead, 7.4719; ratio of wheel to worm, 40 to Sy 


TABLE II. AVERAGE EFFICIENCIES OF WORM AND GEAR NO. 1 
nn ee 
me Pome See paper eee 
3 eae eee Effi- 
rs ciency 
4 | Worm woe Input Output Oil Room 
254.2 | 65.08 | 26.18 | 24.06 | 206 73 | 91.9 
954.6 | 65.18 | 24.75 | 22.47 | 217 73 | 90.8 
~= | 204.5 | 65.11 | 22.98 | 20.81 225 Ee PES! 
€ | 955.1 |. 65.25 | 21.17 | 19/25 1-228 73 | 90.9 
& | 255.8 | 65.30 | 19.56 | 17.63 | 282 73 | 90.1 
2 | 955.7 | 65.41 | 17.76 | 16.02 | 238 74 | 90.2 
= | 255.9 | 65.48 | 16.00 | 14.41 | 288 | 74 | 90.1 
956.3 | 65.60 | 14.34 | 12.79 | 2388 14 | 89.4 
956.5 | 65.62 | 12.87 | 11.15 | 281 74 | 90.2 
256.8 | 65.69 | 10.55 9.53 | 229 Tae ep (3 
545.2 | 189.5 | 48.48 | 41.16 | 178 4% 94.8 
3% | 546.9 | 189.9 | 40.54 | 87.7 207 70 | 98.0 
& | 547.8 | 140.1 | 86.88 | 34.83 | 214 | 70 | 98.2 
~ | 548.8 | 140.4 | 83.47 | 30.89 | 217 70 | 92.3 
& | 550.2 | 140.7 | 20.76 | 27.44 1° 218 770 9) 92.8 
& | 550.5 | 140.8 | 26.01 | 28.94 | 218 | 71 | 91.8 
56lel 41.0 1029.92) 20.46 F217, 71 | 92.0 
859.5 | 219.8 | 66.43 | 64.86 | 178 69 97.0 
| 864.5 | 221.1 | 62.80 | 50.71 | 201 10 | 94.9 
» | 871.0 | 222.8 | 59.28 | 54.60 | 214 0s, 1) 98N2 
8 | 874.5 | 228.7 | 54.22 | 49.22 | 224 70 | 90.8 
A | 878.0 | 224.6 | 48.60 | 48.80 | 280 | 70 | 90.1 
| 882.0 | 225.6 | 42.25 | 38.86 | 238 70 | 90.8 
| 884.0 | 226.1 | 86.24 | 82.79 | 237 71 | 90.5 
(SO TRG SS LE TT Ta ES ea 


The shape of the teeth on the worm in Fig. 3 was produced 
with a cutter, the included angle of which was 29 degrees, and 
the depth of tooth 0.570 inch. This depth was based on the 
axial pitch, whereas the usual method on multiple worms is 
to base the depth on the normal pitch. The object in using this 
cutter was to obtain as many teeth as possible in contact at one 


TABLE III. AVERAGE EFFICIENCIES OF WORM AND GEAR NO. 2 
{| Te 4 
oe Bros HP seas 
Z| = 5 sae 
| Worm pes Input Output Oil Room 
| 254.7 | 57.82 | 19.26 | 18.84 | 164 69 95.3 
eo 254.7 1 SBA Oo 1691 160 69 94.1 
a | 204.5 | 57.25 | 16.738 | 15.46 162 68 92.5 
364.8 |) S722 Ns 15 08 1402 142 69 93.1 
#2 | 255.1 ) 7.30 | 13262.0)/19,68 1.159 <h 89 oss 
mB | 254.9 | 57.35 12.14 Lis 160 69 92.2 
254.8 | 57.34 | 10.69 9.75 160 69 91.4 
| 544.2 | 122.4 | 86.95 | 36.11 178 70 ies 
3 545.0 | 122.6 | 34.61 | 33.10 | °184 70 | 95.6 
a 546.7 | 128.0 | 32.09 | 30.14 188 70 | 93.9 
ee 548.4 | 128.4 | 28.90 | 27.16 187 70 | 98.9 
& | 549.0 | 123.5 | 25.80 | 24.08 186 dlp 9353 
o 549.6 | 128.7 | 22.59 | 21.038 163 70 93.1 
m | 551.0 |) 12450) 190122) 17.98 168) 700) 8450 
| 873.5 | 196.5 | 49.85 | 48.14 265 66 | 97.5 
7 875.0 | 196.9 | 44.50 | 48.30 | 256 65 | 97.8 
3 878.0 | 197.5 | 40.40 | 38.50 260 66 | 95.2 
& | 881.0 | 198.2 | 36.40 | 38.70 | 261 66 | 92.4 
883.4 | 198.8 | 30.73 | 28.84 | 262 66 | 93.8 
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time and also a shape that could be ground with a straight- 
sided emery wheel. The teeth of the worm in Fig. 4 were cut 
with a cutter shaped as shown at B in Fig. 6, which is an 
arbitrary shape made to produce the greatest effective breadth 
possible. 

In conducting the trials, the load was maintained at the de- 
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sired point by one observer who adjusted the brake. Readings 
were then taken on the transmission instrument by two inde- 
pendent observers. The speed of the motor was observed in 
each case, and from this, knowing the gear ratio, all the other 
speeds were easily computed. Temperatures were taken im- 
mediately following each series of observations. For purposes 


TABLE IV. AVERAGE EFFICIENCIES OF WORM AND GHAR NO 3 


| Tempera’ 
3 | R. P. M. ey or Soe ay 
a ciency 

ie Worm ver Input Output Oil Room 

| 

& 4 A HT119 We 18 eos. 80 136 79 | 95.5 
8. 254.8 | 57.88 | 16.54 | 15.48 144 79 93.1 
a 255.0 | 57.88 | 13.75 | 12.62 149 79 “10128 
H 255.4 | 57.47 | 10.80 9.77 | 150 79 | 90.5 
Fa 255.6 | 57.52 7.38 6.90 149 79 | 98.6 
| 548.2 | 122.2 | 38.59 | 36.06 204 77 93.4 
B | 543.8 | 122.4 | 35.86 | 83.04 | 215 | 77 | 92.4 
B 544.8 | 122.6 | 23.12 | 30.08 219 v7 90.7 
ro 545.8 | 122.8 | 29.82 | 27.02 221 TY | 90.6 
5 | 546.5 | 128.0 | 26.70 | 23.98 | 222 | 78 | 89.8 
2 547.2 | 128.2 | 23.56 | 20.95 922 1-48 88.9 
548.3 | 123.4 | 20.02 | 17.89 221 78 | 89.4 
194.8 | 49.95 | 47.72 215 77a) (9676 
195.3 | 45.68 | 42.98 223 77 | 94.1 
195.9 | 41.20 | 38.20 228 "7 92.7 
196.7 | 36.88 | 33.45 230 77 | 90.6 
197.1 | 31.45 | 28.60 230 7 | 90.9 
197.7 | -26.45 | 28.78 229 78 89.7 


of comparison, a series of trials was also run on a pair of bevel 
gears. The specifications for this bevel gear and pinion are 
as follows: . Driving pinion, 5 per cent nickel steel, case- 
hardened; pitch, 5; number of teeth, 14; angle of edge, 15 
degrees 4 minutes; angle of face, 71 degrees 5 minutes; outside 
diameter, 3.3359. Driving gear, 5 per cent nickel steel, case- 
hardened; pitch, 5; number of teeth, 52; angle of edge, 74 


TABLE V. AVERAGE EFFICIENCIES OF BEVEL GEARS 


R. P.M. H.P. Temperature, 
3 es Degrees F. Efi- 
a ciency 

Pinion Gear Input Output Oil Room 
Bt 954.2 | 68.48 | 20,92 | 209 |. 70 | 96.6 
pee 06455. |) 68.51: 1-17 b0e) 16. 7S. bee 70 | 95.9 
a 956.4 | 68-95 | 14.549) 218.44. eee 69 | 92.4 
3 956.5 469,05. 10/95.) 10 0fts te ae 70 | 91.4 
a p48." 145.0.) 89.84.1030 Si) ee eee 67 | 99.3 
e@ | 544.1 | 146.4 | 33.48 | 32.22 |....... 67 | 96.4 
32 | 645.7 | 146.9 | 26.25 | 24.98 |....... 67 | 95.2 
i 54S) 51 1476 Nets 7634) APPT e  meen 67 | 94.5 
* B72: 0 a 0847 62002-0188 ace eee 70 | 99.2 
3.1 8786] $236.61 42,092) 40 2228 or a: 70 | 95.5 
5 884.4 | 288.2 | 30.40 | 28.58 132 79 | 94.0 


degrees 56 minutes; angle of face, 15 degrees 47 minutes; out- 
side diameter, 10.4627. 

Table I is a record of one set of observations, typical of the 
series. Tables II, III, IV and V summarize the results of all 
the \ttrials, and the curves of Fig. 11 show the average effi- 
ciency of the different gears at the various loads and speeds. 
In conjunction with the efficiency trials, a series of runs was 
made to determine the heating effect due to continuous running. 
In these trials, which were in effect endurance tests, a con- 
stant load was transmitted through the gearing, and the tem- 
perature of the oil in the gear case and the temperature of the 
room noted at frequent intervals. From these observations it 
was found that at the beginning of the run the oil tempera- 
ture rose rapidly and somewhat irregularly. As the run con- 
tinued, however, the rise became much more gradual and regu- 
lar. In the runs where the smaller amounts of power were 
transmitted a point was reached where the temperature re- 
mained constant. This indicated that radiation was sufficient 
to carry away the heat due to power lost through friction in 
the gearing, or in other words, that the gears would run in- 
definitely at that load. The heat curves of the No. 1 worm and 
gear are shown in Fig. 12. 
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The higher loads indicated were abnormal] for the gears un- 
der consideration, and would not occur in any use to which 
the gears would normally be put. The fact that these trials 
continued for from 60 to 80 minutes without failure indicates 
that the structure is both strong and enduring and that, should 
such temperatures be reached for any accidental reason, the 
gears would not be destroyed. The result of the trials was 
of particular interest because of the very high efficiency and 
carrying capacity of the gears tested. 
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PREVENTION OF WRINKLES IN DRAWN 
WORK 


The formation of wrinkles in drawing operations is a source 
of great trouble, and there are many pieces of drawn work 
which could be performed in a single operation were it not for 
the wrinkles that would inevitably appear. In drawing opera- 
tions, the tendency to wrinkle starts with the first contact of 
the punch upon the metal. 

The usual method of preventing wrinkles 
is to provide the punch with a blank-holder 
which is operated by springs of sufficient 
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tension to allow the metal to be pulled from 
beneath it for drawing, but maintaining 
pressure enough to keep the metal free from 
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wrinkles. At A, in the accompanying illus- 
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tration, reproduced from the Zeitschrift fiir 
Werkzeugmaschinen und Werkzeuge, appears 


a section of a simple drawing die in which 
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it will be noticed that the die is provided 
with a raised ridge around its opening, the 
blank-holder having a corresponding depres- 
sion. Consequently, the sheet metal being 
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drawn is pulled over this ridge, and as the 


space between ‘the blank-holder and the top 


of the ridge is purposely made slightly less 
than the thickness of the metal, it will be 
seen that as the stock passes through this 
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opening any wrinkles are “ironed out.” At 


B, the shell from the dies at A is shown 
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Fig. 11. Efficiency Curves at Various Loads and Speeds 


Every possible precaution was taken to secure accuracy in 
the results, and the high degree of accuracy obtained is due 
largely to the skill and care of Mr. B. F. Waterman of the 
Brown & Sharpe Mfg. Co., under whose personal supervision 
the apparatus was erected and all the trials were conducted. 

* * * 


A new development in pneumatic tires of a revolutionary 
nature promises to make considerable improvement in what 
now is the weakest member of the automobile. The ordinary 


pneumatic tire is inflated with air, compressed to a pressure 
of about eighty pounds per square inch. In the new tire the 
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Fig. 12, Heat Curves for No. 1 Worm and Gear 


condition of air pressure is reversed, the air being pumped 
out, leaving the internal pressure at about eight pounds abso- 
lute. The external pressure, of course, tends to collapse the 
walls, which are so shaped that the internal cross-section 
assumed is a flattened ellipse with the long axis vertical. 
Load on the tire tends to separate the sides and press them 
outward against the external or atmospheric pressure. Thus 
the tire rides on external air pressure instead of internal 
pressure, as in the common type. 
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undergoing a second operation. 

For strength and protection in hardening, 
as well as to facilitate the drawing opera- 
tion, the ridge is provided with a fillet 
where it joins the flat surface of the die. It 
is obvious that the addition of this ridge to 
the drawing die occasions a little extra work in the die- 
making, but this work is offset by the fact that the blank- 
holder and upper surface of the drawing die do not have to be 
ground perfectly smooth and parallel, as is ordinarily re- 


50 60 70 


Machinery 


gs 


NS 


NAW 


YY 
Ng a> 


A 


A Method of Drawing Sheet Metal by Means of which Wrinkling of 
the Stock is avoided 


quired. The size of the ridge around the die should be in 
proportion to the diameter of the shell. A shell 4 inches in 
diameter is most easily drawn with a die having a ridge of 
7/16 ‘inch radius. For a shell of 8 inches diameter the 
radius of the ridge should be % inch. For a shell 12 
inches in diameter the radius of the ridge should be 5% 
inch. For a shell 16 inches in diameter the radius of the 
ridge should be % inch, and a shell 20 inches in diameter 
would require a ridge having a radius of 1 inch. 

It is obvious that the completed shell will have a ridge left 
at the edge. On work which is to be wired or for work on 
which the edge is to be turned over, this additional ridge is no 
detriment as it can be made use of directly. Moreover, if a 
succeeding operation is to follow, deepening the shell slightly, 
this ridge will provide the surplus metal required. This point 
is illustrated at C. In other cases, the extra metal left at the 
edge may be removed when the shell is trimmed. It is 
claimed that this improvement in drawing dies is being em- 
ployed with success. By its use, wrinkles are absolutely 
prevented, and, moreover, the drawing operation puts less 
stress upon the metal. 

* * * 

The J. N. Lapointe Co., Marlboro, Mass., maker of broach- 
ing machinery, recommends the use of the following com- 
pounds when broaching steel: 21% pounds of soda-ash; 3 
gallons of mineral lard oil; and 50 gallons of water. Mix the 
soda-ash and the lard oil with 10 gallons of water, and add the 
other 40 gallons afterward. 
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CENTERING DROP-FORGED CRANK- 
SHAFTS 


The usual method of centering drop-forged crankshafts for 
the lathe, viz., by marking off on centers and surface plate 
is very slow when a great number of crankshafts are to be 


centered. The method described in the following is consid- 


ered by the writer to be an improvement upon previous 
methods. 
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Plate used for Correcting Warped Crankshafts. Fig. 2. Gage 


for Cutting off Crankshaft to Right Length 

The drop-forgings are first tested for alignment, as they 
often warp slightly in hardening. This warping should be 
corrected by the aid of a plate fitted with pegs, as shown in 
Figs. 1 and 3. The pegs are a good fit in the holes in the 
plate and correspond to the correct outline of the crankshaft. 
Each peg has a piece of steel rod projecting through it at each 
side and resting on the surface of the plate. The drop-forging 
is placed on these projecting rods and is straightened until 
each journal and throw has a reasonably close contact with 
them, the variations allowed depending upon the amount of 
material left for machining in the drop-forging. The small 
steel rods keep the webs of the crank from touching the 
plate, while the vertical pegs give the correct alignment to 
the throws and journals in planes at right angles to the plate. 

The ends are next sawed off to within % inch of the 
finished length; a simple templet, as shown in Fig. 2, is used 
for marking this length correctly. The crank is now ready 
to have the centers put in. This is done on a sensitive drilling 
machine, the column of which is provided with a pivot carry- 
ing the centering jig shown in Fig. 4. This jig consists of a 


Fig. 1. 
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Fig. 3. Section of Plate and Crankshaft in Fig. 1 in Enlarged Scale 
stiff cast: base or bar, pivoted at the center, with a T-slot 
along its full length. At each end a bracket is mounted, the 
position of which is adjustable to suit the length of the 
crankshaft. These brackets are fitted with bushings to suit 
the diameter of the center drill. One end of the bushing is 
enlarged to form a cap for the end of the crankshaft. The 
hole in this cap should be larger in diameter than the diameter 
of the largest drop-forging likely to be used. The ends of the 
crankshaft are held in this cap by means of four set-screws. 

Setting gages are used as indicated in Fig. 4. These are 
bolted in the T-slot at the correct position for each throw and 
journal. These gages are made of thin spring-steel blades of 
suitable length, allowance being made for the material ‘to 
be left for machining. They can be easily changed for 
different sizes of crankshafts and are cheap to make. 

One end of the crankshaft is now placed in the cap at the 


bottom. The top bracket is raised to allow the crankshaft to 
enter into its cap, and then the crankshaft is secured in the 
caps by the set-screws. When clamped it is turned and tried 
against the steel blades, the set-screws being adjusted until 
the best average position is obtained. Then the center is 
drilled at one end, the jig swiveled around, and the center 
drilled at the other end. It would be a still further improve- 
ment to mount the jig horizontally and use a simple drill 
head at each end of the crankshaft. In this case, a swiveling 
jig would not be required and both centers could be drilled at 
the same time. 

It will be found that in addition to having obtained a better 
and quicker method of centering than is afforded by the usual 
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Fig. 4. Centering the Crankshaft in the Drill Press 


marking-off method, there will be fewer broken center drills, 
owing to the fact that the crank is held steadily and its 
weight is not taken by the weak point of the drill. G. R. 


PLANETARY GEARING—OIL-PUMP 
TROUBLES 


A writer in the May number of MACHINERY Mentions an 
instance of the successful employment of planetary or differ- 
ential gearing as a speed reducing mechanism. That gear- 
ing of this type may be successful at low speeds such as 
cited (120 revolutions per minute) is, no doubt, possible, 
but when the speed rises to say 500 revolutions per minute, 
the experience of the present writer goes to show that it 
ought not to be employed. In one case a number of ma- 
chines furnished by a high-class concern were driven in one 
direction by a direct drive. To obtain a reverse drive cer- 
tain clutches were used to throw into action a train of 
epicyclic gears. All gears were regular spur gears, no in-- 


September, 1912 


ternal gear being used. The accompanying illustration shows 
the arrangement of the gears. All the gears ran in oil, but, 
nevertheless, the noise, right from the beginning, was more 
than normal, and it increased the longer the machines were 
used. Finally an examination disclosed that the teeth of 
some of the gears had worn so badly that they had broken 
off; the wear was also very unequal. It was assumed that 
the gears were too weak, and, hence, they were replaced by 
carefully made hardened steel gears. These, however, were 
so noisy that it was finally decided to eliminate the planetary 
gearing and use a reverse countershaft. 

Theré seems, at first, to be no good reason why planetary 
gearing should cause any more noise or wear than ordinary 
gearing, but that some reason exists is certain. The writer 
believes that the trouble is due to the fact that the resultant 
of the various forces is a constantly changing one, due to 
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Arrangement of Clutches and Epicyclic Gearing 


the varying positions of the planetary gears in their motion. 
Sometimes the forces will tend mainly to draw the centers 
closer together; at other times there will be forces tending 
to force them further apart. Hence, there is a constant 
sliding movement between the teeth of the meshing gears 
which accounts both for the excessive wear and the noise, 
particularly at high speeds. In some cases the trouble may 
be due to the pull of the belt and the pressure from the 
gears being in different planes, thus tending to tilt the 
gears, the amount of this tilting action varying according to 
the varying direction of the resultant force. As the various 
shafts and bearings wear, this creeping between the teeth 
with accompanying noise and wear, will become intensified. 

The variations in the resultant force will not be so great 
when three, four, or more planetary gears are used, but then 
the manufacturing difficulties are greatly increased; in fact, 
so many factors require attention as regards accuracy, as to 
make it almost impossible to insure that each planetary gear 


would bear its fair share of the duty. Take the case of _ 


four planetary gears as an example. Here we have the pos- 
sible inaccuracies of four radial distances and of the four 
center-to-center distances between the planetary gears them- 
selves; then there are ten gear diameters to be taken into 
account, the errors in which may or may not balance each 
other. Furthermore, each of the double planetary pinions 
must have their teeth exactly in the same relation on each 
gear. In fact, the only possible way to get anything like an 
equal load on each gear is to allow plenty of freedom in 
all running parts, but this would tend neither to freedom 
from noise nor from wear. 

A little incident which occurred in connection with the 
same machines affords a good example of how small points 
are apt to be neglected. After the machines were put into 
operation with a reverse countershaft, it was found that the 
oil-pump failed to act on the reverse drive, owing to the 
change in direction of the rotation of the driving pulley. It 
was, however, necessary to supply oil while the machine was 
running in the reverse direction also. One remedy, of course, 
would have been to replace the pump by a reversible one. 
However, one of the operators conceived the idea of replacing 
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the pump pulley by two pulleys. side by side, each bearing 
a bicycle free-wheel or coaster fixed to drive in opposite 
directions. Two belts, one open and one crossed, were used 
to drive the pulleys. Then, no matter which way the ma- 
chine was running, one of the free-wheels would drive the 
pump. BE. P. Crciick 


DEVICE FOR EMPTYING OIL DRIP-CUPS 


On advertising page 177, in the July number of MAcHINERY, 
the following “Don’t” for machinists is given: “Don’t work 
on any machine if the countershaft hangers are loose.’ While 
the writer does not know of any case where anyone has been 
hurt by the countershaft falling down, he does know of cases 
where the oil drip-cups have come down. These drip-cups 
must be emptied at intervals, and, apparently, they are not 
always put back in position as tightly as they ought to be. 
Perhaps, also, the looseness is produced by their being 
removed and put back again at frequent intervals. To empty 
them, it is necessary to go up on a ladder, which is, in itself, 
dangerous. 

The accompanying engraving shows a device by means of 
which the oil drip-cups can be emptied without removing 
them, and much more rapidly than by the ordinary methods. 
This device the writer has seen in use “on the other side of 
the pond.” The device consists of a long length of piping pro- 
jecting from the top of the main body, and having a bent or 
hooked end. The piping used is %-inch gas pipe. At the 
bottom end a short straight length of piping projects. The 
ball in the valve shown is held in position by a light spring, 
just strong enough to support its weight. To the right is a 
projection containing a pump piston. 
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A Convenient Device for Bmptying Drip-cups 


The manner in which this device is used is as follows: The 
man emptying the oil drip-cups goes around with this device 
and a pail. To empty the oil drippers he simply hooks the 
pipe end onto the dripper and pulls out the piston once, so as 
to start a syphon action; after this the oil will empty into the 
pail very quickly. The ball valve stops the air from being 
drawn into the cylindrical section when the piston is drawn 
out, but it does not stop the oil from flowing past it when it 
comes down the long pipe. This device does away with the 
necessity of loosening the drippers; the action is quick, and 
no danger is attached to its use, as when a ladder has to be 
employed. RicHarD W. DICKINSON 

Pawtucket, R. I. 
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DEVICE FOR SIZING PRESSURE PINS 


Many mechanics, in making combination cutting and draw- 
ing dies for single-acting punch presses, have undoubtedly ex- 
perienced difficulties with trying to make pressure pins of an 
equal length. With the aid of the device or mandrel shown 
in the accompanying engraving, the old cut-and-try methods 
are entirely done away with, and a complete set of pins can 
be faced at both ends to equal length at one setting. The 
mandrel shown has a maximum capacity for fifteen 14-incn 
pins. 

In the engraving, the mandrel A is made of tool steel, and 
has a flat milled for the set-screw of the driver. The collars 
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Mandrel for Holding Sets of Pressure Pins while Sizing 


CO are made of cast iron and have slots milled in them for the 
pins. They are fitted to the mandrel A by keys to insure 
rigidity, and the slots are milled after the collars are fitted 
to the arbor, so that the grooves will line up. The machine 
steel rings B carry set-screws HL, which latter should be quite 
smooth and flat on the ends, so as not to mar the pins. Rings 
B are shrunk onto the collars. When using this device, it is 
advisable to keep the collars as close to the ends of the pins 
as possible, to insure good support. Light cuts should be 
taken, and a fine cross-feed used. A grinder is to be preferred 
to a lathe when such a machine is available. dake Afe, UB. 


A TAPER TURNING TOOL FOR THE AUTO- 
MATIC SCREW MACHINE 


The accompanying illustration shows a taper turning tool 
used in the automatic screw machine for turning taper pins. 
This tool, however, cannot be used where it is necessary to 
revolve the turret, and the feeding finger alone is used to 
govern the length of the stock. This device consists mainly 
of a base A held on the cross-slide, by a bolt and nut B, the 
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A Taper Turning Tool used in the Automatic Screw Machine for 
Turning Taper Pieces 


base being located by the tongue C, which fits in the slot in 
the cross-slide. Attached to the base A is a member D which 
swivels on the bolt B. Driven into the member D is a pin E 
on which the bushing F slides. The tool-holder @ is cut out 
to fit over the bushing F, and is held to it by two cone-pointed 
screws H. This tool-holder G holds the turning tool J, which 
slides freely in the member J held in the turret. A bushing 
K which has a hole in it of the same size as the diameter of 


September, 1912 


the stock to be turned, is driven into the front end of the 
member J to support the work. 

In operation, the cross-slide is held stationary, the turret 
alone advancing. The taper on the work is governed by 
swinging the member D to the desired angle, and when in the 
desired position, it is stopped by the knurled screw L, and 
clamped by the cap-screw M. A slot is cut in the swinging 
member D so that it can be adjusted to various angles. When 
the tool is set correctly, the feeding device is then set so that 
it will feed the stock out to the desired length. When the 
pin has been turned it is cut off by a circular tool held on the 
rear cross-slide. While the pins cut off vary slightly in length, 
they are close enough for most purposes. 


Detroit, Mich. Davin MELVILLE 


DETERMINING THE LEAD OF SPIRAL 
GEARS 


A spiral gear of 514-inch diameter and 2-inch face was sent 
to the shop with the order, “Make a duplicate at once as 
something has happened to this one.’ This last assertion 
no one was inclined to dispute, as there was not one uninjured 
tooth on the gear, which, nioreover, was broken into two pieces. 
The first requirement, in order to be able to duplicate the 
gear, was to find the lead of the spiral. 

The usual method, to scribe a line AB, Fig. 1, parallel with 
the axis of the gear, measure with a height gage the distance 
between two intersections of tooth edges, as CD, multiply by 
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Figs. 1 to 3. Method used for Determining Lead of Spiral Gear 
the number of teeth in the gear, and divide by the number of 


tooth spaces between C and D, is not always entirely accurate 
in practice, although admirable in theory. In this case, this 


method could not be employed as the gear was so injured that 


no place could be found where a line so drawn would cut 
the edges of two teeth. 

The man to whom the job was given drew a line HF, Fig. 1, 
at right angles to the axis and midway between the end faces 
of the gear. He then tied the two halves together, inserted 
a Size plug in the hole in order to obtain a center, and with 
dividers scribed a circle G as shown in Fig. 2 on each end 
of the gear. This circle was 5 inches in diameter. He then 
put the gear on an arbor clamped in a V-groove in the vertical 
face of a cube-shaped piece which rested on the surface 
plate. If this appliance had not been available, he could have 
put the arbor between the centers of a lathe, laying a parallel 
across the shears as a base from which to measure. 

Setting the height gage to the center height of the arbor 
and using a lens to insure all possible accuracy, he scribed 
in the center of each end of one tooth a radial line as shown 
at H in Fig. 2, choosing a tooth which showed line HF on the 
top of it; then, turning the gear so that the intersection of HF 
and the center line on the top of the tooth were in a horizontal 
plane passing through the arbor center, he measured with 
the height gage to the point K on each end of the tooth. The 
difference between these measurements was 1.456 inch which 
represented the advance of each tooth in the width of the gear . 
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face (2 inches). This advance is not 1.456 inch on the cir- 
cumference of the circle but is the chordal distance KL, Fig. 3. 
Now the length of KL divided by the diameter of the circle 
G equals the sine of angle a. 


1.456 
—— = 0.2912; hence a=16 deg. 56 min. 
5 
This angle is to 180 degrees as 2 is to the spiral lead L 
of the teeth. Hence: 

TOS hee 
——=—; L=21.26 inches. 
180 L 


As the gear was of 12 diametral pitch, this lead gives an 
angle of spiral of about 38 degrees. 

The accuracy of this method is limited only by the work- 
man’s ability to scribe and measure accurately, and with a 
sharp scriber in the height gage and painstaking care, very 
close results can be obtained. In this instance, the error was 
small, as subsequent correspondence with the maker of the gear 
showed that it had been designed for a lead of 21.262 inches, 
and very likely had been cut with a lead of 211%4 inches. The 
lead of spiral milling cutters often has to be determined in 
order that they may be recut. A similar method can be fol- 
lowed for these tools, the point K from which the measurement 
KL is taken being determined by the intersection of the 
circle drawn on the end of the cutter and the radial face of a 
tooth. Guy H. GARDNER 

Revere, Mass. 


DEVICE FOR LAYING OUT DRUM CAMS 


The accompanying illustration shows a simple device which 
is used in laying out drum cams. The writer has found this 
device to be a time-saver to draftsmen and believes it will 
prove of interest to some of the readers of MACHINERY. In 
laying out drum cams, it is necessary to lay out the percentages 
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Device for Laying out Drum Cams 


of the cam movement on the center line of its lift. When 
doing this work in the ordinary way, the total length of the 
cam circumference is first laid out and then this length is 
divided up into percentages by some geometric method. This 
procedure, however simple, must be repeated for every section 
to be laid out. 

The writer’s method consists in having a piece of tracing 
cloth divided and ruled as indicated in the engraving, each 
tenth line being made slightly heavier than the others so as to 
make the counting of the divisions easier. This piece of tracing 
cloth is laid over the layout with the zero point at one of the 
ends of the line to be divided, and then the tracing cloth is 
swung around until the other end of the line to be divided 
coincides with the line on the tracing cloth numbered with 
the required number of divisions. The divisions to be laid 
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out can then be pricked through onto the layout by the dividers. 
In the engraving is illustrated the method for laying out a 
20 per cent cam movement. If two sheets are used, ruled with 
divisions 0.25 and 9.40 inch apart, respectively, these sheets 
will cover a large range of cam diameters. 

ALFRED LAURENS 


CURLING AND CLOSING DIE 


The die shown in Fig. 1 is used for curling the hollow 
ring-shaped cup shown at A in Fig. 2 and locking the steel 
band shown at B within it. The punched cup shown at 4A, 
Fig. 2, is as it comes from the drawing die and trimming 
lathe, ready for curling and assembling with the band shown 
at B. The central portion of the cup A is left in place until 
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Fig. 1. Curling and Closing Die for Assembling 


after the assembling operation is completed, as it serves to 
stiffen the work and enables it to be held more securely. 

The base A of the die in Fig. 1 is an iron casting and Js 
recessed in its upper surface to fit the cup, Fig. 2. As there 
is no rubbing or abrasive action in this die A, the cast-iron 
surface is of ample hardness, and saves the expense of insert- 
ing a steel ring. The upper portion of the tool consists of 
a cast-iron holder B, to the lower face of which is pivoted 
and screwed the curling die ring CO, made from hardened 
tool steel. The closing punch-holder D is made of cast iron, 
bored out to receive the pressure pad F, which is acted upon 
by four stiff helical springs G, and is limited in its travel 
by the shoulder stud J. 

The pilot studs H are of cold-rolled steel and are screwed 
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(A) Cup before Curling and Closing. (B) Band to be 
assembled with Cup 


into the punch-holder D for the purpose of guiding the helical 
springs into their pockets, and to prevent the pad F from 
rotating around the stud J. A steel band Z is pressed onto 
the lower end of the punch-holder D to withstand the abra- 
sive action to which it is subjected. 

This die is held ‘in a double-action press and is operated 
as follows: The cup A, Fig. 2, is placed in the groove in 
the base A, Fig. 1, and the band B is dropped into the cup. 
The punch descends, first holding the cup securely with the 
pressure pad F. Then the curling die descends, closing in 
the top of the cup, after which the closing plunger, which 
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comes down slightly behind the curling die, operates and 
locks the band securely in place. The fact that the drawing 
punch of a double-action press descends after the blank- 
holder slide, combined with the necessity of holding the work 
when operating, in this case with the curling die first, makes 
it essential to use the long-stroke pressure pad and springs. 
Detroit, Mich. Aron LAWRENCE 


JIG FOR MILLING CAM SLOTS 


In Fig. 1 is shown a cam used on a knitting machine. It 
consists of two halves, A and B, fastened to a flange, in the 
position shown, by the holes D. Part B is provided with two 
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convenient manner The design of such a fixture, however, is 
not as easy as would be thought at first glance, since the cen- 
ter lines of the two slots in the cam intersect at a point which 
is not at the same distance from the edges H of the slots. In 
order to simplify the design of the fixture, the design of the 
cam was altered to that shown in Fig. 2. It will be seen that 
in the new cam the direction of the center lines of the slots 
is changed in such a way that the point of intersection # is 
at the same distance from the edge H of both slots. The 
parts CO, however, remain at the same points on the outline of 
the cam. 

Two operations are necessary for each slot. During the first 
operation the cutter finishes the top part of the slot, cutting 
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Figs. 1 and 2. Old and New Designs of Cam 


slots which receive steel parts C. The latter fit exactly into 
the slots and may be adjusted by a hardened adjusting screw 
F. Another screw G@ is provided to hold parts C in their re- 
spective positions after being adjusted. These parts, however, 
are adjusted only at intervals, on account of the excessive 
wear at these points, although the adjustment also makes it 
possible to alter the shape of the cam to some extent when 
this is required. 


Fig. 3. Plan of Fixture 


Some years ago the slots for these adjustable parts 0 were 
shaped and the parts made to suit, but as the cams were later 
used in large quantities, this method proved unsatisfactory 
and it was decided to mill both slots by one cutter, so as to 
be sure that they would be of the same width. The parts C 
were to be finished by straddle milling cutters set the required 
distance apart. It was then required to construct a jig for 
performing the milling operation for both slots in an easy and 


Fig. 4. Section of Fixture 


along the line LO, while the second operation takes care of 
the front part and the correct length M, the cutter cutting 
along the line PR. The fixture used is shown in Figs. 3 to 6, 
inclusive, and is used for all the milling operations. It con- 
sists of a cast-iron base A (see Fig. 6) with two bearings C, 
each having a removable cap D. A cast-iron center piece F 
swings between these bearings by means of two journals G 
extending from F. These journals are cast hollow to reduce 
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the weight. In F a finished hole is provided at right angles 
to the axis of bearings C, to receive the cast-iron table H, 
which revolves in F and is provided with two projections J 
and a round steel disk K, the latter: of which suits the bore 
of half-cam B. The cam is located by means of lugs J and 
disk K in such a way that the intersection point # (Fig. 2) 
of the two center lines of the slots coincides exactly with the 
axis L of the journal bearing about which it revolves. 
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Clamps M serve to hold the cam in position while it is 
milled. The clamps are provided with small steel pins which 
prevent it from turning around their bolts. The table H may 
be fixed in two positions so as to bring the center lines of 
the two slots into line with the cutter. The hardened center 
point of screw P fits into two corresponding holes drilled into 
the journal of table H at the proper places. The table is rig- 
idly held to the center piece # by means of screw 7 and the 
bridge piece N. The latter is also provided with a small 
pin S and thus fixed in its position with relation to the cen- 
ter piece F. Fig. 6 shows the top view of tthe table set for 
the first slot, while Fig. 3 represents the same view with the 
table turned to cut the second slot. 

After the top parts of the slots are finished, the latter must 
be cut to the correct length, finishing the front part at the 


Machinery 


Fig. 6. Plan and Front View of Fixture 


same time. To do this, the set-screw J is loosened and the 
center piece and table are swung around 90 degrees. In the 
first position, shown in the side-view section, Fig. 4, the cen- 
ter piece rests upon a screw U, while the top part of the slot 
is finished. When it is swung over, however, it rests against 
screw V, Fig. 5. Countersinks to suit screw J are drilled in 
the left side of the journal of the center piece F at the cor- 
rect angles. The axis of F is arranged in such a way that the 
fixture is at once ready for the second operation, and no re- 
setting of the cutter is necessary. To cut the front part of 
the second slot, table H is simply revolved as described be- 
fore. It will be seen that in this way all the operations can 
be carried out rapidly and conveniently and without resetting 
the cutter or re-adjusting the milling machine table. 
Wyomissing, Pa. CHRISTIAN F.. MEYER 


REPAIRING A CRACKED WATER JACKET 


In the April, 1910, number of MAcHINERY, a method of re- 
pairing a cracked water jacket of a gas engine cylinder was 
illustrated and described. In the following is given a different 
method for making repairs of a similar nature. 

On the line of the fracture, drill and tap for a %-inch 
threaded copper rod. This rod is screwed in firmly to a 
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depth about equal to the thickness of the metal of the water 
jacket. Cut off the copper rod with a hacksaw, allowing it 
to project about 1/32 inch; then drill succeeding holes, each 
hole being drilled partly into the previously inserted copper 
plug, so that when all of the plugs are placed in the cylinder 
casting, they form a continuous band of copper along the 
line of the fracture. The copper plugs should now be peened 
down and trimmed off flush. The only possible chance for 
leakage, after having repaired the crack in this manner, is for 
the water to follow the joint between the metal of the jacket 
and the copper plugs, but, as the copper rods are threaded 
into the casting, it is not likely to occur. Should leakage take 
place, a little extra peening will suffice to prevent it. 
Wilmerding, Pa. E. R. GRoMAN 


SEASONING CAST IRON 


In response to the question in the “How and Why” section 
in the June number of MAcHINERY, the writer would offer the 
suggestion that the best solution lies in so designing the parts 
that seasoning is either no longer necessary or so that the 
time required would be considerably reduced. 

Every foundry-man knows that badly proportioned cast- 
ings, that is, castings in which the metal cools at different 
rates, are subject to greater distortion than well proportioned 
ones. When cold, the stresses in the parts which cooled first 
are particularly severe, since added to their own stresses are 
the stresses due to contraction of the last cooled parts. 
Hence, if in any way an equal rate of cooling can be in- 
duced, castings less internally stressed will result. In the 
first instance, then, it is to the designer one must look for 
the cure, or rather the prevention. Let him see that the thick 
parts are reduced to the utmost possible extent, and then bal- 
anced by equally thick parts directly opposed. In certain 
cases the molder can influence the result by baring the 
thicker parts after solidification. He can also cast in 
proximity to the thin parts masses of metal to retard the 
cooling. The writer has often adopted this method. One case 
which migh be cited involved pulleys with a very thin rim, 
in which case a ring of metal was cast surrounding but not 
touching the rim. In another case of long angle bars, two 
bars of metal were cast along the two edges. 

By any of these means ithe internal stresses are reduced; 
hence, their effect when metal is removed will be less also. 
But having attended to all these half remedies, there is an- 
other possibility. Take, for instance, a lathe bed, which by 
the best firms is always subjected to the ageing process. The 
top is planed and stresses are thereby released. It would, 
perhaps, be more correct to say that the metal under the 
severest stress is removed, and the planed surface is dis- 
torted by the pull from the metal at the opposite, that is, the 
bottom side. Why not remove an equal quantity of metal 
at the opposite side and so neutralize the effect? This is 
again a matter for the designer. As a rule, in a lathe bed, 
it is necessary to turn the bed over to plane the seatings for 
the legs. Why not extend the leg seatings the whole length 
of the bed? Then, before planing, lay out so as to insure 
an‘equal cut on both top and bottom. The writer has, in some 
instances, adopted this practice with the result that it was 
no longer necessary to season. Francis W. SHAW- 

Manchester, England 


SPHERICAL TURNING 


The spherical turning device described by Mr. C. Boella in 
the July number of Macuinery, is probably good for the class 
of work for which it was designed, but the fixture is expensive 
and there are many classes of work that can be produced 
cheaper and simpler by the method described in the following. 

In a large air-compressor plant where a great deal of spheri- 
cal turning is done, various devices have been tried and dis- 
carded in favor of the simple method of using the compound 
rest as a spherical turning device. An example of the work 
done is shown in Fig. 1. This illustration shows a Corliss 
valve driving-rod having spherical surfaces turned at the ends A 
and fillets at B. When turning these, the compound rest on the 
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lathe is set so that the point about which it is swiveled is 
vertically beneath the center of the spherical section to be 
turned. The rest is then oscillated or swiveled so as to turn 
a spherical surface. The tool can be set at once to the desired 
radius when forgings are being turned having only a small 
allowance for finish. When, however, it is desired to take two 
cuts, the feed of the compound rest can be used for feeding in 
the tool for the second cut. 

In order to be able to oscillate or swivel the compound rest, 
the binding screws are loosened enough so that an easy working 
fit is produced. The feed handle is removed and the operator 
uses the end of the compound-rest feed-screw as a means for 
swiveling the rest about its center, feeding the tool slowly 
around the work. Some operators reverse the compound rest 
so that the feed handle is at the back of the lathe, and then 
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Figs. 1 to 3. Work requiring Spherical Turning, and Tools used 


use a handle as shown in Fig. 3. This consists merely of a 
piece of steel beveled to fit the slide in the rest and having a 
%4-inch pipe about sixteen inches long riveted to it. This 
handle is inserted in the compound-rest slide and the pipe 
acts as a lever arm making it easier to swivel the slide about 
its center. In machining the fillet B, Fig. 1, the 


tool point, of course, must be moved past the swivel center, 


of the compound rest. 

The points of the cutting tools are shown in Fig. 2, where C 
shows an ordinary round-nosed tool which is used for roughing 
cuts, and D, a finishing tool. This is ground off to a com- 
paratively large radius and is flattened off about 3/32 inch at 
the end. This tool, with soda solution as a cutting lubricant, 
finishes and polishes the work in one operation. 

New. Britain, Conn. J. M. Henry 


CUTTING TWELVE TEETH IN A THIRTEEN- 
TOOTH BLANK 


In the June number of MacHINERY, engineering edition, Mr. 
G. R. Hulsberg, in commenting upon Wuest herringbone gears, 
takes exception to some of the methods adopted in calculating 
and cutting these gears. He concludes as follows: 

“Furthermore, in order to keep the center distance to some 
even dimension, the author simply reduces the pitch diameter 
of the gear to suit the center distance. By doing this, and 
Keeping all the other quantities the same as before, the pitch 
of a gear is changed without changing the pitch of the pinion; 
hence, the gears will not mesh perfectly. The difference may 


small, but interchangeability cannot be claimed on this 
asis.” 


The writer’s experience with involute gearing indicates, how- 
ever, that this supposition is not correct, and that, in fact, the 
diameter of the gears may be varied considerably from the 
calculated diameters without affecting the running qualities in 
the slightest degree, provided the proper method of forming 
the teeth is used. Some time ago a number of old planers were 
renovated, and, among other things, it was necessary to pro- 
vide a complete set of new gearing and racks. The rack 
pinion was of mild steel, 13 teeth, 114-inch pitch; the face 
width was 9 inches, the bore 3%4 inches, and the total length 
of bore 21 inches. It. will be readily: understood that the ma- 
chining of the blank for this pinion from a solid 744-ineh 
diameter steel bar involved considerable work, and that the 
finished gear was a fairly valuable piece. After the blank had 
been bored and turned the’ next operation was the cutting of 
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the teeth. This was done in a gear-cutting machine, two cuts 
being taken. 

Unfortunately, when gearing the indexing motion of the 
gear-cutting machine, the operator made one of those mis- 
takes which seem almost inexplicable after they are dis- 
covered—he geared the machine for twelve teeth instead of 
for thirteen, and did not discover the error until one-half of 
the spaces had been roughed out. At first it seemed as if the 
only thing to do was to discard the blank and start on an- 
other. The writer remembered, however, that if a gear was 
cut in a generating machine (as distinct from a formed cutter 
machine) variations in the blank diameter were, within limits, 
unimportant. In fact, it is a recognized practice in some 
classes of work to increase the diameters in order to give the 
pinion teeth increased strength and durability. One firm in 
the town where this work was done had a generating machine 
large enough to cut pinions of the size mentioned. Arrange- 
ments were made with this firm, and in a few hours a finished 
gear was completed from the blank which had seemed to be 
only fit for the scrap heap. In fact, the pinion finished with 
twelve teeth was a better job than if it had had the full com- 
plement of thirteen teeth, as originally intended. 

It may be suggested that the pinion could have been turned 
down to the correct diameter for twelve teeth and the teeth cut 
in the usual way. This, however, would have required 
another bull gear, and would also have left very little stock 
at the bottom of the teeth. Of course, the ratio of the gearing 
was affected by this alteration, but this was allowed for by 
a slight change in one of the other pairs of gears. 

At E in Fig. 1, the pinion is shown as originally designed; 
A is the bull gear, and D is the pinion as actually made with 


BASE CIRCLE 
ForB 


For C 
Machinery 


Figs. 1 and 2. Comparison of Tooth Forms in Pinions of Same Diameter 
with Twelve and Thirteen Teeth 


twelve teeth. The dotted circles just inside of the pitch circles, 
in each case, represent the tooth curve base circles. It will 
be seen from Fig. 2 that the teeth of gear D, shown by full 
lines C, are stronger than the teeth of gear HE, as shown by 
the dotted lines B. In this particular example we have the 
apparently paradoxical situation of a gear having 14-inch 
pitch teeth accurately meshing with a pinion having 1%- 
inch pitch teeth, but there is no doubt whatever that if gears 
are cut by the generating process a slight variation in diameter 
makes no difference in their smooth working. 

In conclusion the writer might mention that this twelve- 
tooth pinion has been in operation for about a year and the 
tool marks are still visible,on the teeth. This is a good indica- 
tion of the durability of the teeth when it is considered that 
the pressure on the teeth is about 9000 pounds during the cut- 
ting stroke and apout 5000 pounds during the return stroke. 

G. Har 
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IMPROVED DESIGN OF BORING-TOOL 
HOLDER 


The accompanying illustration shows a jig-boring tool that 
requires no set-screw to hold the tool. The use of set-screws, 
unless of the headless variety or those which do not project, 
is to be avoided in designing moving parts of machines or 
tools. 

Referring to the illustration, A is the front elevation, shown 
partly in section; B is the end view of the assembled tool; C 
is a detail view of the locking nut; D shows the tool sleeve 
and # the tool, which can be made of any convenient dimension 
to suit the work. The shank of the tool-holder is tapered to 
fit the milling machine spindle. The head of the holder is 
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Improved Design of Boring-tool Holder 


bored with an eccentricity of %4 inch, and the square hole 
through the tool sleeve is also % inch off center. The circle 
F shows the amount of adjustment possible with the tool, 
which in this case is % inch. The tool £ is held in aoe tool 
sleeve by a taper pin. 

In operation, this boring tool is alae t to any other boring 
tool, except for the manner of varying the amount of eccen- 
tricity. This is accomplished by loosening the retaining nut, 
turning the tool sleeve and tool slightly, and tightening the 
sleeve again. The pressure of the retaining nut upon the tool 
sleeve holds the tool firmly, thus insuring an accurate cut. 

Providence, R. I. Ropert Mawson 


AN EFFICIENT ANGLE-PLATE FOR 
JIG WORK 


When boring out jigs which require being clamped to the 
faceplate as well as to the angle-plate, strains are set up in 
the jig, so that when removed to drill a cross-hole, it will be 
found difficult to get the two holes in perfect alignment. An 
angle-plate which eliminates clamping strains, and does away 
with the necessity of clamping the work to the faceplate is 
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Fig. 1. Efficient Angle-plate for Jig Work 


shown in Fig 1. 


will have a seat or shoulder to bear up against. 


strap. 


A jig. which illustrates the application of this angle-plate Is 
shown in Fig. 2, this being used for drilling and reaming a 
and is 
shown merely to illustrate one use of the angle-plate. In 


hole through a round bar. This is a simple jig, 


This plate differs from the ordinary plate 
only in that it is provided with a clamping bolt A, strap B, 
and is planed out on the front end as shown, so that the jig 
A jack con- 
sisting of a stud and nut C is also provided to block up the 
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Fig. 1, the dot-and-dash lines D indicate the jig block 
in position for drilling, boring and reaming the large hole A 
in the jig, Fig. 2, while the dot-and-dash lines E show the 
jig block in position for drilling the small holes B in the jig 
Fig. 2. It is important when clamping the jig block to the 
angle-plate, that the block when changed from one position 
to the other should always have the same side in contact 
with the angle-plate, thus insuring that the holes will be in 
perfect alignment. JoHN R. JARVIS 
New Haven, Conn. 


EMERY-WHEEL TRUING DEVICE 


The grinder shown in the accompanying illustration is used 
for grinding a special edge tool made in large quantities, the 
tools being gripped in a fixture reciprocated on the table P, 
the table being set at just the right height to clean up the 
face of the tools as they pass by the grooved surface of the 
wheel. These tools are ground with their faces straight and 
parallel within 0.001 inch, and hence the horizontal planes of 
the wheel, fixture, and table must be parallel. It was found 
that an adequate device must necessarily be provided for 
truing the wheel. 

The table P swings about a horizontal axis through a short 
arc, and is held in position by lock-nuts on the stud S. The 
adjustment permits the wheel to be followed up at the pre- 


Device for Accurately Truing Emery Wheels 


determined distance as its face wears off.. No diamond was 
at hand for the truing of the wheel, and an ordinary emery- 
wheel dresser was out of the question for producing a straight 
parallel surface with sharp corners. The device shown in 
the illustration was, therefore, made, consisting of the cast-iron 
base F which is quickly attached to table P by thumb-screws, 
a half-inch shaft, and the dresser D which is made of a piece 
of carbon steel having a U. S. standard thread cut on its ex- 
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Fig. 2. Block Jig illustrating Application of Angle-plate in Fig. 1 


terior, and then slotted longitudinally so that an end view 
has the appearance of a star wheel with sharp points. This 
tool is hardened but not drawn, and the hole in it is lapped 
to fit the shaft. When the base is attached to the table, the 
latter is lowered by the adjusting nuts until the wheel just 
touches the dresser, the machine being in motion. The dresser 
is then fed across the face of the emery wheel a couple of 
times. This device has proved very satisfactory, and produces 
a straight, sharp-cornered free-cutting face. 
Middletown, N. Y. DonaLp A. HAMPSON 
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DRAWING CABINET 


The accompanying engraving shows a cabinet or rack for 
holding drawings or blueprints that have been bound together 
in volumes and are used 
regularly in the shop. 
It is simple in construc- 


are hung in a wertical 
position, while in most 
cabinets the drawings 
are laid flat, in a hori- 
zontal position. The 
title of each set of 
drawings is written on 
the back of the cover, 
so that it is always in 
plain sight and easily 
read. The top of the 
rack can be used as a 
reference table, it being 
level and of the proper 
height for that purpose. 
The construction of this 
rack is so simple that 
it can easily be made by 
any ordinary carpenter. 
_Y_]| The dimensions can be 


Machinery : 
—J arranged to suit the con- 
Useful Rack for Bound Volumes of Blueprints ditions. 


Providence, R. I. Ropert Mawson 


COMBINATION HOLLOW MILL AND 
COUNTERBORE 


The accompanying illustration shows at A a section of a 
part made on the screw machine which, at first, appears to be 
a rather “mean” job. It will be seen that the recess is not 
very wide and the principal difficulty, obviously, is that when 
running at anything like an economical feed, a tool point 
small enough to do the work would spring slightly, cramp 
and break off. Having tried several forms of cutters, the 
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Combination Ho:low Mill and Counterbore and Piece made by it 


two-toothed mill shown was finally adopted and has given 
excellent results. It will be observed that one tooth cuts the 
outside of the recess, and the other finishes the cylindrical 
surface of the hub. Thus, with each tooth finishing a 
surface of its own, there is no cramping action. By having 
only two teeth, it,is possible to make them strong enough to 
stand up and cut to size without springing. The large body 
of the tooth serves at the same time ‘to rapidly dissipate the 
heat generated. The face angle is five degrees, the clearanze 
three degrees, and the rake ten degrees. The work was done 
ona No. 2 Brown & Sharpe automatic screw machine. 
 P. A. Frepericks 


ERASING INK MARKS FROM TRACINGS 


Inked-in tracings are easily discolored, marred and some- 
times ruined through lack of proper treatment when making 
changes, but disfigurement of the tracing is not at all neces- 
sary if the alterations are made in a suitable manner. The 


Ey e tion, but answers the 
all ila purpose better than 
(e) oO 

= Ss many more elaborate 
Sil Il drawing cabinets and 
: x racks. It does not take 
aig xr a great deal of floor 
a in| es space, as the drawings 
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above-mentioned faults can be avoided by observing the follow- 
ing rules. Always allow the ink to dry thoroughly, and do 
not use a blotter. In rubbing out, constantly turn the eraser 
so that different edges will be presented to the drawing. Us- 
ing one portion of an eraser heats it up, and it will soon burn 
a hole in the tracing. After erasing a line or other inked-in 
part, rub the section slightly with soapstone. This will re- 
store the finish to the cloth and prevent the ink from spread- 
ing. A small piece of soapstone will last an indefinite length 
of time and should be in every draftsman’s kit. It is far su- 
perior to a knife handle and other similar contrivances which — 
are sometimes used for this purpose. The above method of 
erasing will be found efficient if used with discretion. 
Los Angeles, Cal. L. R. W. ALLISON 


A CENTER REAMER HOLDER 


A center reamer holder which will be found useful in con- 
nection with lathe work is shown in the accompanying illus- 
tration. It saves the trouble of chucking the center reamer 
every time it is necessary to drill a center in the end of a 
piece. The holder is held up against the tailstock center 
of the lathe and the reamer fed into the work. The three 


Holder for Various Sizes of Center Reamers 


holders make provision for accommodating center reamers 
of various diameters. The holder itself can be made from 
a 3%-inch round bar by cutting it off to the required thick- 
ness and then milling and turning it to form the three arms. 
Holes to suit the shanks of the center reamers can then be 
drilled, and 5-32-inch screws supplied for holding them. 
CHD 


CUTTING WORMS OF STEEP PITCH IN 
THE LATHE 


When cutting worms of steep pitch in the lathe, it is some 
times found impossible to drive the lead-screw through the 
usual train of gearing on account of the heavy stress that is 
placed on the first gear in the train, which frequently strips 
the teeth. The writer has overcome this difficulty by driv- 
ing the lead-screw directly from the cone gear, using an at- 
tachment which would permit of this. The back-gears being 
in use, the cone on the lathe referred to had a velocity ten 
times that of the spindle; with the cone gear used as the driv- 
ing gear in the train for the lead-screw, this had then ten 
times the velocity that the driving gear would have had if the 
drive were through the usual gearing. Hence, the stress on the. 
teeth was proportionately reduced. Assume that a worm 
having 34-inch lead is to be cut with a lead-screw having four 
threads per inch. The ratio of the spindle speed to that of the 
lead-screw is 14 to 1, but, by driving directly from the cone 
gear, the ratio will be 14 to 10, which makes it easy to obtain 
the gears; in fact, some leads could not be cut in any other 
way, as it would not be possible ue obtain the required ratio 
by the gears available. 


Brooklyn, N. Y. GEORGE EK. OWEN: 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


AMERICAN TOOL-ROOM LATHE 


The American Tool Works Co., Cincinnati, Ohio, is manu- 
facturing a new design of high-duty tool-room lathe, which is 
made in 14-, 16-, 18- and 20-inch sizes. These lathes have many 
features common ‘to the standard design built by this company, 
including the drop-V bed, double-plate apron, quick-change 
mechanism giving 48 thread and feed changes, phosphor-bronze 
bearings, etc. In addition, the lathe is fully equipped with the 
various attach- 
ments required 
for tool-room 
work, such as 
taper, draw-in, 
and relieving at- 
tachments. It also 
has a pan for re- 
taining the lubri- 
cant, as shown by 
the accompanying 
illustration Fig. 1. 
In case all of the 


ing off the flutes of cutters, taps, reamers, end mills, hollow 
mills, dies, etc. This attachment is universal in its operation, 
and end or internal relieving can be done just as easily as 
straight work. It has a direct drive and is of simple con- 
struction. The change-gear mechanism is supported by a 
bracket located on top of the quick-change gear-box, as shown 
in Fig. 1. The change gears are carried by a small quadrant 
which is used to disengage the drive when not required. 

The power is derived from a spur gear located on ‘the end 
of the main spin- 
dle, and motion is 
tepaar ies md tf ,.erd 
through the 
change-gear mech- 
anism to the driv- 
ing shaft which 
extends through 
the supporting 
bracket on the 
quick-change gear- 
box, and is jour- 
naled at the other 


attachments men- end in a bracket 
tioned are not fastened to the 
needed, any one left side of the 
of them can be carriage asishown. 
furnished sepa- Between the car- 
rately. riage bracket and 

The taper  at- tool-rest there is 
tachment is sim- a universally 
ple, both in de- jointed _telescop- 
sign and  opera- ing shaft which 
Hiony sand “ity ‘is Fig. 1. American High-duty Tool-room Lathe permits eross 
rigidly constructed, thus insuring accurate work. The movement of the tool-slide. 


attachment is bolted to and travels with the carriage, and can 
be engaged quickly at any point along the lathe bed, by simply 
tightening one binding nut on the clamping dog. When ar- 
ranged for taper work, the sliding shoe is directly connected 
with the bottom slide of the tool-rest by a heavy cast-iron yoke 
which may be seen in Fig. 2. This construction eliminates 


MACHINE RN 


Fig. 2. Relieving Attachment of American Tool-room Lathe being 
used for Internal Work 


lost motion and insures accuracy. The nut for engaging the 
sliding shoe is arranged to slide in a slot in the connecting 
yoke, and it is attached or released by tightening or loosening 
a single screw. Accurate graduations are provided and there 
is a hand-screw having a graduated collar for obtaining fine 
adjustments. 

The relieving attachment is applicable to relieving or back- 


The driving shaft revolves constantly in one direction until 
the rotation of the spindle is reversed, at which time the driv- 
ing shaft ceases to reciprocate the tool-slide; consequently, ‘the 
latter remains stationary when the direction of the carriage 
travel is reversed while the half-nuts are engaged. This fea- 


Fig. 3. An Exampie of End Relieving on American Lathe 


ture is obtained by interposing a clutch connection between 
the cam and driver, which is operative in one direction only. 
Therefore, the reversal of the driving shaft causes the clutch, 
which is held into engagement by a spring, to be withdrawn 
from the cam with the result that the cam remains stationary. 
In order to cover the entire range shown by tthe relieving at- 
tachment index plate, three cams having one, two and four 
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rises, respectively, are provided in addition to the change gears. 
These cams can readily be interchanged, and they run in an 
oil bath. 

This attachment permits the tool-slide to'be operated at posi- 
tions 30 degrees apart, thus providing twelve operating posi- 
tions within a circle. This feature makes it possible to relieve 
side cutters, end mills, and various other tools. Fig. 2 shows 
the lathe being used for internal work and Fig. 3 its applica- 
tion to end relieving. Aside from adjusting the tool-slide to 
its proper position, no change or re-adjustment of the mecha- 
nism is required for internal or end relieving. Convenient 
means are provided for obtaining the various degrees of relief 
for either external or internal work. Adjustment is made at 
the front of the tool-slide by means of a thumb-screw, and the 
depth of relief is indicated by a graduated scale. This attach- 
ment can be applied and operated independently of the taper 
attachment. 

A standard compound rest is furnished in addition to the 
special relieving rest, the former being recommended for gen- 
eral work. The compound rest can quickly be interchanged 
with the special tool-slide. The attachment can be arranged 
for relieving taps or. hobs having spiral flutes by the addition 
of extra gears. In the construction of this attachment high- 
grade materials are used throughout... The cam yoke is forged 
and the cams, cam shoe and crank members are of tool steel, 
hardened and ground. The index bar in the top slide is of 
forged steel, and all shafts and gears are well proportioned. 
All gears are covered for the protection of the operator. 

The draw-in attachment furnished. with this lathe can be 
equipped with collets for holding stock up to % inch diameter 
on the 14- and 16-inch sizes, and up to 1 inch diameter on the 
18- and 20-inch lathes. 


COMBINED DOUBLE-HOUSING AND OPEN- 
SIDE PLANER 


The planer illustrated in Figs. 1 and 2 was built for the 
Gas Traction Co. of Minneapolis, for planing the engine base 
castings used by that company in the manufacture of tractor 
engines. These bases require planing on the bottom, top and 
on both angular sides, as well as on the ends. As ‘they are 
over six feet long, a standard planer, if used for planing the 
ends as well as the other surfaces, would, of course, have to 
be wide enough to permit the casting to pass between the 
housings, unless some form of extension tool were used, which 
would be undesirable. As the castings have a width of less 
than three feet at the top, the planing of the sides on such a 
wide planer would be objectionable, because of the distance 
to which the side-heads would have to be extended. Moreover 
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side-heads and, in addition, an auxiliary housing carrying a 
single head and located approximately four feet in front of 
the main housings. The engine bases are machined by first 
planing them on tthe bottom, two castings being finished at one 
setting. They are next mounted one at a time on a fixture 
which is pivoted in the center and can be accurately located 
in the different positions required by a heavy stop-pin. This 


Fig. 2. End View of Combined Double-housing and Open-side Planer 


fixture with an engine base mounted on it, is first placed par- 
allel with the planer table and the top and two angular sides 
of the work are planed simultaneously. Fig. 2 shows the 
special tool bars or holders which are attached to the stand- 
ard side-heads for this operation. This view also clearly 
shows the brackets which are clamped to the housings to pro- 


Fig: 1. Special Planer built by Rockford Machine Tool Co., Rockford, I1l. 


a rigid support for the tools was desired to permit taking 
heavy cuts when planing the angular surfaces. 

The planer illustrated herewith was especially designed for 
this work by Mr. C. C. McConville (general superintendent of 
the Gas Traction Co.), assisted by the engineering depart- 
ments of the Rockford Machine Tool Co. and Jos. T. Ryerson 
& Son. This machine has two heads on the cross-rail, two 


vide a rigid support for the tool bars directly back of the cut- 
ting tools. After the sides are planed, the fixture carrying the 
castings is swiveled to a right-angle position and the end of 
the casting is finished by means of the head mounted on the 
auxiliary housing. This housing, which is shown in detail in 
Fig. 3, is located back far enough to permit the casting to 
clear it without changing the position of the work. 
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The bed of this planer is a deep pattern, thoroughly braced 
by box form cross-girders, and it is further strengthened 
where the gearing and uprights are mounted. The length is 
such that there is very little overhang of the table when plan- 
ing on full stroke. The table is of unusual thickness and the 


Fig. 3. Auxiliary Housing of Planer shown in Fig. 1 


T-slots are exceptionally deep and planed from the solid. The 
eross-rail is of extra depth, and the down feed to the heads is 
unusually long. The saddle is graduated in degrees around 
the entire circle for angular adjustments. The side-heads are 
provided with vertical, horizonal and angular power feeds, 
and can be run below the top of the table when not in use. 
The down feed screws have micrometer dials, which are 
very convenient for making rapid and accurate adjustments 
for depth of cut. The shifting device is simple and is designed 
to transfer tthe belts quickly and noiselessly. There are shifter 


Slotting Machine built by Swind 
Machinery Co. 


Fig. 1. 


levers on both sides of the planer so that the operator can 
control the motion of the table without walking around the 
machine. Aluminum driving pulleys are used and all feed 
racks, pinions, and driving gears are of steel. 


REINFORCED FILE HANDLE 


The file handle illustrated herewith is a non-splitable type 
just placed on the market by the Doane Mfg. Co., Boston, Mass. 
This handle has a heavy pressed-steel ferrule which is enlarged 
at the end and curved inward as shown by the sectioned part 
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Fig. 2. Rear View of High-speed Slotting 
Machine 
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of the illustration. When the ferrule is driven into place the 
end of the handle is locked within the enlarged or beaded end. 
These handles are made in five different sizes. The smallest 


ee 
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Non-splitable File Handle 


size takes files from 4 to 6 inches, whereas the largest size 
takes 18- and 20-inch files. 


HIGH-SPEED SLOTTING MACHINE 


The slotting machine, front and rear views of which are 
shown in Figs. 1 and 2 respectively, was designed for slotting 
keyways in milling cutters and small parts such as are used 
in the manufacture of motorcycles, firearms, typewriters, sew- 
ing machines, etc. This machine has a vertical tool-slide and 
a horizontal work-slide which is gibbed in the body of the 
machine and serves as a fixture for holding the work. By 
turning a small handle in the front of ihe machine, this slide 
can be removed whenever it is desired to replace it with 
another slide or fixture especially designed for a given class 
of work. 

The feeding movement, as well as the relieving of the tool, 
is accomplished automatically by the motion of the work-slide. 
This slide is advanced for feeding the work to the tool, in 
intermittent steps between which there is a short reverse mo- 
tion for withdrawing the work from the tool during the up- 
ward stroke. This feeding movement and reverse motion is 
derived from the tool-slide, which has two lugs on the left side 
as shown in Fig. 1. These lugs alternately engage a short 
lever or finger attached to a rockshaft which, in turn, is con- 
nected with the feed mechanism by a vertical rod, as shown 
in the rear view. 

The action of the feed mechanism is as follows: When the 
tool-slide reaches the end of its downward stroke, the upper 
lug strikes the finger of the rock shaft, thus imparting a ver- 
tical reciprocating motion to the 
rod in the rear. This rod has a 
cam-shaped end which transmits 
the motion to a horizontal feed bar 
and the latter, in turn, gives a re- 
verse movement to the tool-slide for 
relieving the tool on the upward 
stroke. When the top of the stroke 
is reached, the lower lug on the 
tool-slide engages the finger of the 
rock shaft and the resulting motion 
operates a ratchet and pawl mech- 
anism, which, in connection with a 
screw on the feed bar, serves to 
advance the work-slide automatical- 
ly a distance equal to the feed de- 
sired. 

The feed mechanism has an auto- 
matic stop which can be set for any 
predetermined depth of cut and en- 
ables parts to be duplicated within 
close limits. The tool-head or slide 
is made of steel and is carefully 
scraped and gibbed. The vertical motion for the slide is ob- 
tained from a crank and connecting-rod driven by the two-step 
cone pulley in the rear. This machine has a capacity for cut- 
ting %-inch keyways in cast iron and 5/16-inch keyways in 
steel. The maximum length of stroke is 2 inches, and a bench 
space of 16 by 16 inches is required. It is manufactured by 
the Swind Machinery Co., Bourse Bldg., Philadelphia, Pa. 


EXTENSION HACKSAW FRAME 


The hacksaw frame shown in the accompanying engraving 
is a style just placed on the market by the West Haven Mfg. 
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Co., New Haven, Conn. The back of this frame, instead of 


being collapsible, is made of a solid piece of 3/4 by 3/16-inch 
cold-rolled stock, thus eliminating any buckling action. 
handle of this new frame is another noteworthy feature. 


The 
It is 


West Haven Mfg. Co.’s Hacksaw Frame 


molded from a special composition and is made to fit the hand 
so as to give an easy, natural grip. The frame is polished and 
nickel-plated and can be adjusted for blades varying from 8 to 
12 inches in length. 


MOLINE BORING AND DRILLING MACHINE 


The Moline Tool Co., Moline, Ill., has added to its line of 
drilling machinery a No. 12D heavy type boring and drilling 
machine adapted for rod boring and similar work. This ma- 
chine has the double spiral drive which is regularly used by this 
company, but instead of having the lower spindle bearing ver- 
tically adjustable, the spindles run through the lower bearing 
full size. The lower bearing is bronze bushed and split so that 
the spindle wear can always be taken up, making in effect a 
lathe spindle construction. ‘The spindles can be adjusted ver- 
tically by means of the upper bearings which are threaded, 
and they are equipped with ball-thrust bearings. 

The heads are planed and scraped to an exact thickness and 
they can be equipped with tie-rods and spacer washers for 
setting them accurately to any distance along the rail. This 
is not necessary, however, for the general run of work, as the 
heads can be securely clamped in any position. 


Moline Heavy ype Boring and Drilling Machine: 


can be furnished with the Morse taper extending entirely be- 
low the bearing and with a regular driving slot for moving 
the drills, or with short hollow spindles so that a knockout 
rod can be used. In the latter case, the Morse taper extends 
up into the bearing. The spindle shown at the left is back- 
geared for extra heavy boring. 

As the illustration shows, the cone pute is provided with 
an outboard bearing. A plain table having five T-slots is 
recommended for cast iron work, but for steel a table that has 
three T-slots and is entirely surrounded by an oil groove, is 
furnished. In either case, the table is counterbalanced and it 
is fed by double, steel racks and piniéns. The pinions are cut 
integral with the feed shaft and the latter is driven by steel 


The spindles — 
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and phosphor-bronze 4-pitch spiral gears. The table is pro- 
vided with an automatic trip, a spring down stop and a posi- 
tive depth gage. The hand feed is back-geared, and for facing 
operations the automatic trip can be set to disengage slightly 
ahead of the depth gage, for feeding the table up to the posi- 
tive depth gage stop by hand. By pulling the pilot wheel out, 
a quick return is secured for the table. 


BARNES NO. 5 GAP LATHE 


The W. F. & John Barnes Co., 231 Ruby St., Rockford, II1.,- 
is now manufacturing a No. 5 gap lathe of 11-15-inch swing. 
The particular lathe shown in the accompanying illustration 
is equipped with a foot-power drive, but a friction-clutch coun- 
tershaft can also be furnished for power driving. This lathe 
is a screw-cutting type and the change-gears provided can be 
combined for cutting threads ranging from 4 to 40 per inch. 
In addition, other pitches not given on the index-plate can 
be cut. 

The carriage has a compound rest, and the tailstock is the 
offset type which permits the compound rest to be set parallel 
with the bed. The compound table has transverse T-slots for 
clamping parts that require boring or milling operations. This 


Barnes No. 5 Gap Lathe 


is a very convenient and vaiuable feature, especially when the 
lathe is to be used for a wide range of work. The headstock 
boxes are accurately fitted to the spindle and provision is made 
for taking up wear. The spindles of both head- and tail-stocks 
are of steel and have accurate taper holes for the reception 
of the centers. The gearing is accurately cut from the solid, 
and the works.are carefully protected from chips and dirt. 
The No. 5 gap lathe is made in one style only and with one 
length of bed. The swing over the bed is 11 inches; over the 
tool carriage, 6% inches, and in the gap, 15 inches. The 
width of the gap from the faceplate is 5 inches, and the maxi- 
mum distance between the centers, 29 inches. The net weight 


of the lathe is 500 pounds. 


LEBLOND HEAVY-DUTY CONE-TYPE 
MILLING MACHINE 


The R. K. LeBlond Machine Tool Co., Cincinnati, Ohio, has 
brought out a new line of cone-type milling machines. Figs. 1 
and 2 show the side and front views, respectively, of a No. 4 
size of the plain type. The distinctive feature of this design 
is that the machine is essentially right-handed. A study of 
productive and non-productive movements resulted in placing 
all ithe controlling levers on the right-hand side and grouping 
them for right-hand manipulation. The operator can control 
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every function of the machine without changing his position, 
unless the range of a machine is so large as to make this im- 
possible. 

The column is a one-piece heavy-ribbed box casting and it 
is cast integral with the base in order to transmit the strains 
due to heavy milling through the vertical walls to the base. 


CO ob 


The Le Blond No. 4 Cone-type Milling Machine 


The back-gears are of the double-friction type. They are 
thrown in and out of mesh py%¥a conventional eccentric shaft 
arrangement, and are clutched to the back-gear shaft by a 
powerful friction in the hub of each gear. This friction con- 
sists of three parts, viz., a hardened steel double-taper key, a 
hardened steel plug with an acute taper, and a cast-iron fric- 
tion ring. When the key is drawn against the plug, the friction 
ring is expanded in the gear hub. This ring is snapped over 
the hub to prevent any drag when the clutch is released, so 
that the lever may be used for starting and stopping. The 
change from a high to a low ratio can be made while a cut is 
being taken, and the driving tension can be varied by regulat- 
ing the pressure on the lever. 

The feeding movements are all derived from a single self- 
contained unit attached to the side of the column. Front and 
rear views of this feed-box are shown 
ii Hie 3. The initial drive is from a 
gear, mounted on the cone so that any 
change in the driving speed also effects 
.a change in the feeds. The initial shaft 
is given three speeds; first, with the 
open belt drive, second, with the low 
ratio back-gear, and third, with the 
high ratio ‘back-gear engaged. The 
feed-box is controlled by the two levers 
shown. The changes are advanced in 
small steps by the lower lever, whereas 
the upper one is used for compounding. 
Sixteen changes are obtained in the 
feed-box, and as there are three speeds 
for the initial driving shaft, a total of 
forty-eight changes, advancing by small 
increments, is available. The | feeds 
are inversely proportioned to the 
speeds, thus obviating speeds that 
are detrimental to the gear-box. When high spindle speeds 
are used, the box is driven by a pinion, and when heavy cuts 
are being taken, thus necessitating large cutters and coarse 
feeds, the box is driven by a large gear, which increases the 
speeds about eight times. The gears are all made of crucible 
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steel and they are brought into mesh by peripheral and sliding 
engagement. The sliding gears have rounded teeth to facili- 
tate meshing, and the tumbler gears have pointed teeth and a 
heavy root section. 

A universal shaft transmits power to the feed trip and re- 
verse box. From this. point, motion is imparted to the table 
through accurately cut spiral gears and spur 
gears. The feeds are tripped by a single 
plunger having a direct lever arm action. The. 
trip acts directly on the releasing lever which 
drops into a neutral position after being tripped. 
Depressing this lever, feeds the table to the 
right, and elevating it feeds the table to the left. 

The spindle is made of 60-point carbon, cruci- 
ble steel. For the front bearing, a hardened 
steel taper bushing is pressed over the spindle 
‘and runs in a special close-grained cast-iron 
box that is drawn into the column by a nut on 
its rear end. The journals soon become highly 
polished as the result of contact with the hard- 
ened steel spindle, which, in conjunction with 
the thorough lubrication, reduces the bearing 
friction to a minimum. The rear bearing is a 
bronze mixture and has a straight fit in the 
journal, but is tapered on the outside so that it 
can be drawn into the column to adjust for 
wear. There are large cored pockets under 
each bearing from which the oil is drawn 
through a piece of felt by capillary attraction. 
In this way, the bearing is supplied with a flow 
of filtered lubricant and the flow increases as 
the speed increases. 

The steps of the cone pulley are unusually 
large in order to use a wide belt operating 
at rational speeds. The countershaft is so 
speeded that a shift from high to low is always 
intermediate to a change on the cone pulley. 
This enables the countershaft speeds to be kept close together 
so that on the slow speeds, when the most power is required, 
the countershaft is operating at a high speed, and maintaining 
a high belt velocity and high initial torque. This also permits. 


Fig. 2. Front View of Le Blond Milling Machine 


the eighteen spindle speeds to bs obtained successively, with 
but eight belt shifts, ' 

The knee is a full box section, ribbed laterally and trans- 
versely ‘to, resist torsional and collapsing strains. All the 
openings have been reduced to a minimum and are located so 
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as not to impair the strength. The ribbing divides the casting 
into a series of box-section compartments. The cross-feed 
screw is in the center of the knee so that there are no un- 
balanced strains. The saddle is a heavy well-ribbed casting 
that occupies as little vertical space as is consistent with the 
required rigidity. The design of the saddle is shown in Fig. 
4, which is a detailed view with the table removed. The knee 
and saddle are bound in their respective positions by heavy 


Fig. 3. Feed Mechanism of LeBlond Milling Machine . 


Dinder handles. By means of these handles a double-angle gib 
is operated which draws the parts together against the solid 
angles and at the same time maintains a continuous metal-to- 
metal contact. 
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Fig. 4. Sacdle and Knee of LeBlond Machine 


The table is a semi-steel casting, having considerable ver- 
tical depth to resist buckling when the work is clamped to it. 
An oil channel is cast completely around the table and there 
is a pad at the extreme end for mounting the dividing head. 


the spindle is 714 inches; 
“the diameter is % inch; 
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ROCKFORD 14-INCH MOTOR-DRIVEN DRILL 


The motor-driven drilling machine shown herewith is an 
improved design brought out by the Rockford Lathe & Drill 
Co., Rockford, Ill. This machine is driven by a 4%4-horsepower 
motor which can be furnished to run on either a direct or 
alternating current of any required voltage. The power is 
transmitted to the lower 
cone pulley through a 
train of gears containing 
a rawhide idler which 
gives a silent’ drive. 
There is a tilting table 
which can be _ securely 
clamped at any angle, 
This feature, in conjunc- 
tion with an angular 
bracket on the _ table, 
makes it comparatively 
easy to do many difficult 
drilling jobs. ° 

The spindle is of high- 
carbon steel, forged and 
ground. It is fitted with 
a ball thrust bearing and— 
is counterbalanced either 
by a weight and chain or 
a quick-return spring. 
The distance from the 
column to the center of 


and the diameter of the 
sleeve 15% inch. The 
spindle has a_ vertical 
travel of 5% inches, and 
the maximum distance 
from the end of the spin- 
dle to the table is 35 
inches. The head has a 
vertical adjustment of 9 
inches. The table is 11 inches square. The largest and small- 
est steps on the cone pulleys have a diameter of 734 inches and 
3% inches, respectively, and the steps have a face width of 15% 
inch. The machine has a %-inch capacity, and its net weight 
is 855 pounds. 


Rockford 14-inch Motor-driven Drilling 
Machine 


CLEVELAND FRICTION CLUTCH 


The friction clutch shown in the accompanying illustrations 
is made by the Cleveland Clutch Co., 224 High Ave., Cleveland, 
Ohio. This clutch is an expanded-ring self-oiling type. The 
principal advantages claimed for the design are, durability, 
simple construction, smooth positive action, ease of adjust- 


Fig. 1. 


Cleveland Friction Clutch 


In this way the capacity between centers is increased about 
eight inches. The feed-screw is cut from a 50-point carbon, 
crucible steel bar and has a lead of 2/5 inch.- The brace, which 
is clearly shown in Fig. 2, is a solid casting designed to resist 
the strains to which it is subjected. The overarm is a solid 
steel bar which is accurately ground to size. This new line of 
milling machines includes sizes from No. 0 to No. 4, in both 
plain and universal designs. 


Fig. 2. Interior View of Cleveland Clutch 


ment, adaptability and high efficiency. 
proof and oil-tight and is well balanced. 
Fig. 2 shows clearly the construction. The spider is keyed 
to the shaft and the clutch is operated by shifting cone 4A, 
which engages fingers B. The latter are held by a floating 
center C, which causes points D to move along the same arc 
as the friction band. Both casing and spider are made of cast 
iron. The expansion band is of semi-steel and the fingers are. 


In addition, it is dust- 


September, 1912 


drop-forgings. The cone is of Bessemer steel and the pins are 
of casehardened steel. 

Provision for easily adjusting the clutches for a given load 
is made by set-screw and lock-nut H. The friction surfaces 
have metal-to-metal contact and no wood or fiber is used in 
the construction. A film of oil has to be displaced before the 
clutch is fully engaged, so that it takes hold gradually but 
releases instantly. After the clutch is once oiled, it can be 
operated for months without further attention. It is not 
affected by centrifugal force and is adapted to either high or 
low speeds. 


GOULD & EBERHARDT 24-INCH SHAPER 


Gould & Eberhardt of Newark, N. J., has recently designed 
a new line of shapers adapted to the heavy work required in 
steel mills, railroad shops, drop-forging shops, etc. The bull 
gear of this new design has been raised considerably and it 


Gould & Eberhardt Shaper with Variable-speed Motor Drive, Automatic 
Starter, and Dynamic Brake Control 


is a new patented construction. This improved feature is said 
to greatly increase the mechanical efficiency of the shaper. In 
addition to this change in the design, there are the following 
improvements: The outside diameter of the bull gear hub has 
been increased from 334 to 6 inches; there are larger V-bear- 
ings, and the gib is so arranged that there is a solid metal-to- 
metal construction on each side of the ram bearing; the main 
lever has a solid top; the overhang of 
the crankpin has been reduced to a mini- 
mum; the crankpin thrust is taken by 
solid walls in the bull gear similar to 
the ways of the ram; the ratio of the 
“double-train gear drive’ has been in- 
creased; the front. table support is of 
heavier design; and the head, ram and 
frame are of more massive construction. 

In the design of the V-gib bearing, 
which gives a solid metal construction 
on both sides of the ram, a taper gib is 
provided having two parts. These can 
be adjusted independently of each other 
from the side, near either the front or 
the back end. This adjustment is in an 
upward direction between the ram bear- 
ing and the solid bearing in the frame, 
and it is effegted by means of set-screws. 
The arrangement is such that the ram 
has a solid metal-to-metal bearing for all 
positions of the adjustable gibs. 

In order to determine the relative 
merits of the V-form of ram, as compared with the square-gib 
type, a test was made at the University of Michigan with two 
Gould & Eberhardt shapers, one having the V-ram and the 
other the square-gib construction. A partial report of this test 
is as follows: 


“The results show the V-form of ram to be superior in all 
but one of the points investigated. In the horizontal deflec- 
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tions, the square machine has a uniform advantage. In ver- 
tical deflections, wear, efficiency and convenience, the V-shaper 
shows a marked superiority, and it is the author’s opinion that 
a more thorough and exhaustive test would place the V-slide 
even further in the lead as an accurate, efficient and econom- 
ical means of transmitting linear motion.” 


The V-gib of this new shaper has an angle of 55 degrees 
instead of 45 degrees. This angle was adopted as being better 
able to withstand the horizontal strains of the ram, without 
sacrificing the advantages of the V-type bearing for taking the 
vertical strains. The amount of bearing surface has also been 
increased in order tto further preserve the alignment and 
accuracy of the ram. 

The main lever, instead of having a hole at the top for use 
when keyseating long shafts, has been made solid to increase 
the strength, and means are provided for keyseating by plac- 
ing a hole in one side of the frame, through which shafts up 
to 8 inches in diameter can be passed. This arrangement is 
patented. By reconstructing the main bull gear, the overhang 
of the crankpin, with relation to its distance from the large 
gear hub bearing in the frame, has been reduced to a mini- 
mum. Straps and bolts for holding the crankpin to the large 
bull gear have been done away with, and solid V-ways similar 
to the ways of the ram are provided. This forms a solid 
dovetail bearing for the crankpin, which is superior for taking 
the strains and thrusts. 

The ratio of the double-train gear drive has been increased 
by giving the shaper a greater initial speed and increasing the 
ratio of the gearing, This gives more power to the machine 
when running in single gear or with the back-gear engaged. 
The ratio of the single gearing is 6.64 to 1; the ratio of the 
back-gearing, 32.06 to 1. 

This shaper weighs 4800 pounds, and is shown in the illus- 
tration with a direct-connected, Reliance, variable-speed motor, 
an automatic starter and dynamic brake control. The hori- 
zontal travel of the table is 28% jinches and the vertical travel, 
14 inches. The maximum distance from the ram to the table 
is 17% inches and the tool-head has a vertical movement of 8 
inches. The vise jaws measure 141% by 3 inches and the vise 
has a maximum opening of 16 inches. 


NEW BRITAIN AUTOMATIC MULTIPLE 
SPINDLE CHUCKING MACHINE 
The “size 33” automatic multiple spindle chucking machine 
shown herewith (which is built by the New Britain Machine 
Co., 64 Bigelow St., New Britain, Conn.) embraces several im- 
provements, and also permits the machining of pieces which 


New Britain Multiple Spindle Chucking Machine 


heretofore could not be done on this machine. It will be 
noticed by referring to Fig. 1 that this machine is of the 
single-head type. 

The most important improvement is that the machine has 
five working spindles, the chuck turret being equipped with 
six openings, all but one of which are in line with the spin- 
dles. Thus work can be performed on five pieces simultane- 
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ously. If desired, either of the last two spindles can be used 
plain for reaming, or if fitted with frictions, either or both 
may be used for threading. As on other machines of this 
type, the time for completing a piece equals the time required 
for the longest single operation; and as it is possible to dis- 
tribute long operations over the different spindles, it will be 
seen that such operations can be performed in the time re- 
quired for a comparatively short operation. 


5TH 
SPINDLE 


4TH 
SPINDLE 


2ND 
SPINDLE 


eae ale 
SPINDLE 
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Fig. 2. Example of Work done on New Britain Chucking Machine 

On the size 33 machine, an overhead arm has been added 
which securely ties the two heads together, and, moreover, 
extends so as to form an outboard bearing for the driving 
pulley, thus equalizing the belt pull upon both ends of this 
bearing. It is interesting to note the method used in tying 
this overhead arm to the two heads, the construction being 
such that the heads are held rigidly but without subjecting 
the attaching bolts to a shearing»strain. This‘is done by pro- 
viding the two bearings of thé: overhead arm with longitudinal 
tongues which fit into corresponding slots which have been 
milled in the two head bearings. In addition, the bolt holes 
are fitted with hardened steel bushings which extend into the 
heads and thus protect the attaching bolts from shearing 
action. 

The cam roll yoke which was formerly held in a fixed posi- 
tion on the turret barrel, is now adjustable lengthwise. The 
yoke runs on a split sleeve which is clamped to the turret 
barrel by two tangent screws. The advantage of this feature 
lies in the fact that if it is desired to advance the action of 
all tools a short distance, it can be done by simply moving 
the position of the yoke upon the barrel. Formerly it was 
necessary to move each tool or to change the cam position to 
yecure this result. The size of the turret barrel has been 
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materially increased, thus providing for handling heavier tur- 
rets or faceplates with fixtures. The turret bar, or shaft upon 
which the turret slides as it moves forward, is supported at 
one end in the head of the machine and at the other in a 
ground hole in the turret barrel. 

A steadyrest of the sliding-key design automatically locks 
the chuck turret in both directions while the tools are in 
operation. This steadyrest, which can plainly be seen in 
Fig. 1, is actuated during indexing by a cam and roll action 
which is entirely automatic. The faces of the steadyrest are 
adjustable to compensate for wear, and maintain the accuracy 
of the machine by supporting the turret chuck near the work- 
ing position. By supporting the turret at that point, the turret 
barrel is relieved of all torsional strain and the indexing 
mechanism from pressure. 

The working range of the machine covers pieces requiring 
a cam stroke of 3% inches, and diameters up to 1% inch can 
be turned or bored. Larger diameters may be finished when 
the length of cut is less than the full stroke of the cam. 

As an illustration of a typical job which may be handled on 
the size 83 machine when equipped with high-speed drilling 
spindles in the No. 2-3-4 spindles, the tool lay-out for a valve 
stem guide is shown in Fig. 2. These valve stem guides are 
38 inches long, the. maximum diameter is 1% inch, and they 
are finished at the rate of 50 per hour. The material is cast 


iron. It is required to drill and ream a hole 23/64 inch in 
diameter: chamfer the outside of-:one end;*turn a %-inch 


diameter for a distance of 134 inch, and face the side of the 
shoulder adjacent to this turned section. A second chamfer- 
ing operation is performed on the opposite end of the piece, 
but this tool lay-out refers simply to the first operation, At 
the first spindle position, the piece is spot-centered, the end 
chamfered, and the outside turned for half its length. At the 
second spindle position, one-third of the length of the hole 
is drilled, the remainder of the %-inch section is turned and 
the flange rough-faced. At the third spindle position, another 
third of the 23/64-inch hole is drilled and the flange is finished- 
faced. At the fourth spindle position, the remainder of the hole 
is drilled. At the fifth spindle position, the full length of the 
hole is reamed thus completing the operations on the piece. 


NEW BRITAIN ADJUSTABLE DRAFTING 
TABLE 
The drafting table illustrated herewith is a high-grade de- 


sign having both vertical and angular adjustments. The front 
and side views clearly show the construction. The board 
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New Britain Adjustable Drafting Table 
measures 86 by 48 inches and is equipped with a Keuffel & 
Esser parallel attachment. The board is firmly secured to cast 
brackets which are pivoted to the vertical supporting’ mem- 
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bers. The table is rigidly held in an angular position by tight- 
ening the hand lever shown in the view to the right. This 
lever binds against a segment of the supporting bracket and it 
is threaded to a long bolt, the head of which clamps .the 
bracket on the opposite side. The table is adjusted vertically 
by the handwheel shown. This wheel is mounted on a cross 
shaft having pinions at each end, which engage teeth cut on 
the supporting legs. This table is a product of the New Britain 
Machine Co., 64 Bigelow St., New Britain, Conn. 


BESLY 53-INCH VERTICAL-SPINDLE 
DISK GRINDER 


A vertical-spindle disk-grinder manufactured by Charles H. 
Besly & Co., Chicago, Ill., is shown in the accompanying illus- 
trations. This machine is intended for “jointing or flatting”’ 
such work as stove doors, foundry flasks, 
meter cases, large gear cases, split shafting 
bearings, etc., or for other parts which do not 
have to be ground to a given size or angle. 
The work is laid on the horizontal disk wheel 
and is ground by gravity feed. Where work is 
too light to be ground satisfactorily by its own 
weight, the practice is to lay on weights. As 
many parts as the disk wheel will accommo- 
date can be ground simultaneously. As soon 
as one piece is finished, it is taken off the 
wheel and immediately replaced by a rough 
Piece. In this way the disk wheel is loaded 
constantly practically to its limit. When 
grinding castings for split shaft bearings, as 
many as thirty five are ground at once, and a 
laborer attends to the machine. 

A hollow exhaust ring extends around the 
outer edge of the disk wheel for exhausting 
the grinding dust. This exhaust ring tapers 
from nothing to about five by five inches at 
the end where the exhauster is connected. 
This gradual increase of section is to give 
a uniform suction all around the disk wheel. The 
view, Fig. 2, shows the exhaust fan and the 
of connecting it with the grinder. A removable 
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besiy 53-inch Vertical-spindle Disk Grinder 


ring which is cast in sections and projects two inches above 
the grinding face is provided around the disk wheel. 
prevents the work from flying off the wheel while being 
ground, and aids in properly exhausting the grindings. Suit- 
able wooden bars are usually secured to this guard ring as 
shown, to prevent the work from revolving with the grinding 
wheel. A section of the exhaust ring twenty-six inches wide, 
is removable, so that free access may be had to the edge of 
the disk wheel at this point, for grinding work which may 
have bosses or lugs projecting beyond the plane of the ground 
surface. This feature is very desirable, especially on stove 
work, 

The disk wheel is of wrought steel, 53 inches diameter by 
1% inch thick. It is machined on both sides so that both 
faces of the wheel can be set up with circles. When the circle 


Fig. 2. 
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on one face is worn out, the disk wheel can be turned over 
and the opposite circle used. The machine is usually fur- 
nished with an extra steel disk wheel. A suitable press is 
also provided so that one wheel can be “set up” while the 
other is in use on the grinder. In this way the grinder can 
be operated continuously. The disk wheels weigh 800 pounds 
each. For convenience in handling, they are drilled and 
tapped to receive eye-bolts for connecting to a crane or hoist 
hook. The grinder and press are usually served by a chain 
hoist suspended from a suitable trolley. 

The bevel gears for transmitting power from the horizontal 
driving shaft to the vertical spindle, are fully enclosed in a 
cast-iron gear case and run immersed in oil. All bearings are 
bushed. The tight-and-loose pulleys on the horizontal driving 
shaft are twelve inches in diameter and take an eight-inch belt. 
A countershaft is not necessary, as the machine can be driven 


Rear View of Vertical Disk Grinder, showing Exhaust System 


direct from a lineshaft or motor located above or below it. A 
suitable pulley for driving the exhauster can be mounted on 
the horizontal shaft as shown in Fig. 1. The grinder is thirty- 
four inches high and weighs, complete with 
two disk wheels and a press, 6000 pounds, 

On work for which it is adapted, this 
grinder is very efficient as is indicated by 
the following examples. When jointing cast- 
iron split shaft bearings, this 53-inch grinder 
does the work six times faster than was ac- 
complished with two milling machines op- 
erated ‘by one man. For facing narrow ribs 
on cast-iron boxes so large that a 53-inch 
disk wheel accommodates only four boxes at 
a time, the 53-inch machine does the work 
twenty times faster than by the profiling 
process formerly employed. For facing spots 
on power-pump bedplate castings measuring 
thirty-three inches by thirty-eight inches and 
weighing 115 pounds, the vertical disk 
grinder does the work ten times faster than” 
by the former planing process. 


INGERSOLL OPEN-SIDE HORIZONTAL- 
SPINDLE MILLING MACHINE 


The: Ingersoll Milling Machine Co., Rockford, Ill., has re- 
cently built and installed several open-side horizontal-spindle 
milling machines of the faceplate drive type. Fig. 2 shows 
the driving and ‘operating side of this machine, and Fig. 1 is 
another view showing the machine in operation at the Dean 
Bros. steam pump works in Indianapolis. 

The bed and table of this new design are of the standard 
planer-type construction. The table has twelve feed changes, 
and, in addition, a rapid power traverse in either direction, of 
thirty feet per minute. The feed motion for: the table is trans- 
mitted through a Sellers rack and worm, the latter being im- 
mersed in oil. As the illustration shows, this machine has but 
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one main upright which is of heavy construction and is further 
stiffened by the addition of an auxiliary housing placed at right 
angles. 

Allithe driving and feed gears and also the motor for driving 
the machine, are assembled upon the main housing. This 
means that the machine can be entirely controlled from the 
operator’s working position. Perhaps the most interesting 
mechanical feature of the machine is the saddle. This is an 
entirely new construction. The main driving gear for the 
spindle, instead of transmitting the power through the spindle, 
delivers the full power of the machine directly to the cutter 
through a hardened steel driving pinion. The function of the 
spindle, in such a case, is simply that of supporting the driving 
gear, this being the arrangement when cutters of from 18 to 36 


Fig. 1. 


Ingersoll Machine Milling Flanges of Steam Pump 
Air Chambers 


inches in diameter are used. The cutters of smaller diameter 


are attached to the spindle by means of a shank and draw-in - 


bolt, and the machine is driven by the main spindle gear. 

The saddle has an in-and-out adjustment by hand, and in 
order to provide a fine adjustment, it is equipped with a pat- 
ented micrometer stop. This stop gives accurate adjustments 
for any position within the travel of the saddle, so that cutters 
as large as 36 inches in diameter can be 
adjusted to a thousandth of an inch, just 
as easily as smaller cutters on a small 
tool-room milling machine. 


WINFIELD ELECTRIC 
WELDING MACHINE 
The Winfield Electric Welding Ma- 
chine Co., of Warren, Ohio, is the manu- 
facturer of the 36-inch spot welder 
shown herewith. This is a special de- 
sign particularly adapted to the spot 
welding of pipe. It has a capacity for 
stock up to 4 inch in thickness, and pipes ranging from 3 
inches in diameter and up can be welded. 
There is a swiveling head and a combination double-pole, 
non-arcing, automatic switch and circuit cut-out. The one-inch 
welder points are water cooled. In addition to a hand lever, 


Fig. 2. 
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the machine is equipped with a removable, adjustable foot- 
treadle having a stop. The transformer has a capacity for 16 
kilowatts, and a single-phase alternating current is used. The 
voltage is regulated by a 10-point, self-contained regulator 
having an indicating dial at the side of the column, as shown. 


Winfield Pipe Spot Welding Machine 


This welder has an overhang of 36 inches and a die open- 
ing of 3 inches. The distance between the horns is 8 inches. 
The height from the floor to the center of the dies is 43% 
inches. The lower horn is round and has a diameter of 2% 


Ingersoll Open-side Horizontal-spindle Milling Machine 


inches. The welder requires a floor space of 26 by 42 inches, 
and its net weight is 2100 pounds. 
* * * 
A hexagon nut should always be used wherever the move 
ment of the wrench is limited. 
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NEW MACHINERY AND TOOLS NOTES 


Die-Stock: J. M. Carpenter Tap & Die Co., Pawtucket, R. I. 
Die-stock having holes in the handle which act as guides for 
the work. Twenty-two sizes of dies can be used in one stock. 


Spacing Collar: Schuchardt & Schutte, Cedar and West Sts., 
New York. Adjustable spacing collar intended for spacing 
straddle mills. It is provided with graduations indicating an 
endwise movement of 0.002 inch. 

Portable Grinder: Chicago Pneumatic Tool Co., Chicago, III. 
Portable pneumatic grinder which weighs 20 pounds and will 
take an 8 by 1 inch wheel. It is equipped with a grip handle 
and trigger similar to a pneumatic hammer. 


Screw Driver: lL. J. Watson, Port Huron, Mich. Screw 
driver made of spring-tempered steel and having a split end 
which, when pressed into the slot of a screw, holds the latter 
firmly while it is being entered into a hole. 


Tool-holder: Double Grip Tool Co., Belleville, N. J. Tool- 
holder in which the cutting tool is held by a set-screw in the 
usual manner and also by a long gib on the top, which is 
forced down against the tool by the toolpost screw. 

Horizontal Boring Machine: Newton Machine Tool Works, 
Inc., Philadelphia, Pa. Special machine for boring chords used 
in the construction of the new Quebec bridge. These chords 
have sections as large as 7 feet 10 inches, and weigh from 75 
to 100 tons. 


Belt Idler: Charles Miller, Industrial Bldg., Syracuse, N. Y. 
This idler is placed beside the driving pulley and has rollers 
on its periphery so that the belt can be easily shifted on or 
off. It is intended for use where a belt is not in continuous 
operation. 

Tool-holder: A. O’Keefe & Sons, 353 Mulberry. St., Newark, 
N. J. Combination tool-holder which will take three sizes of 
tools made of either round or square stock. The cutting tool 
can be held straight or tilted to the right or left for angular 
cutting. 

Toolpost Grinder: G. Horvath, 190 Hague Ave., Detroit, 
Mich. Toolpost: grinder consisting of an angle-plate which 
bolts to the tool-slide and carries the spindle head. The latter 
has a vertical adjustment, and can be arranged for internal as 
well as external grinding. ~ 


Automatic Planer Stops: Lamb Knitting Machine Co., 


Heavy Radiai Drilling Machine of German Design 


Chicopee Falls, Mass. Two devices for automatically stopping 
a planer when the tool has reached a predetermined point. One 
stop operates by disengaging the feed gear, whereas the other 
shifts the belt on the countershaft. 


Saw Sharpening Machine: Newton Machine Tool Works, 
Inc., Philadelphia, Pa. Automatic saw sharpening machine de- 
signed for either solid or inserted-tooth saw blades. The lat- 
ter type are ground with the teeth in the blades, and the 
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machine is so arranged that the rake of the teeth can be 
varied to suit conditions. 

Multiple-Spindle Drilling Machine: Baush Machine Tool Co., 
200 Wason Ave., Springfield, Mass. Multiple-spindle drilling 
machine designed for drilling bolt holes in steel-tired car 
wheels. This is an all-geared machine, power being trans- 
mitted from the main spindle of the drill through bevel gear- 
ing and shafts, instead of universal joints. There are twelve 
spindles each capable of driving a 114-inch drill. 

Convertible Open-side Planer: Detrick & Harvey Machine 
Co., Baltimore, Md. Open-side planing machine which may be 
converted into a double-housing type. The auxiliary housing 
is attached to the base and also at the cross-rail end by heavy 
bolts, and it is further secured by pockets in the base and rail 
end. The auxiliary housing can be quickly removed for work 
that cannot pass between the two housings. 

Screw-Plate: A. J. Smart Mfg. Co., Greenfield, Mass. A 
compact screw-plate which is only about half the size of an 
ordinary screw-plate of the same capacity. It is known as No. 
X5 and cuts threads 1/8, 5/32, 3/16, 7/32 and 1/4 inch in diam- 
eter. The stock is 5 inches long, and round adjustable dies 
54 inch in diameter are used. A tap wrench fits into the die- 
stock, and the entire outfit with a set of plug taps is contained 
in a neat and compact box. 

Cylindrical Boring Machine: Automatic Machine Co., 
Bridgeport, Conn. Four-spindle vertical boring machine for 
boring and facing engine cylinders and similar work, ranging 
from 4 to 10 inches in diameter and having a maximum depth 
of 24 inches. The time required for boring and facing a cyl- 
inder 714 inches in diameter and 18 inches deep is 11% hour, 
but with the four spindles, all of which are in operation part 
of the time, the actual time per cylinder is less than thirty 
minutes. 'The boring is done in four operations, including a 
roughing cut, a semi-finishing cut and two finishing cuts. This 
machine was designed for boring cylinders with such precision 
that grinding would be unnecessary, and also to insure eco- 
nomical production by utilizing the entire time of one operator 


with a single machine. 
* * * 


RADIAL DRILLING MACHINE OF GERMAN 
DESIGN 


The accompanying illustration shows a large radial drilling 


- machine built by the firm of Ernst Schiess of Diisseldorf, 


Germany. It:differs in its design con- 
siderably from the conventional type of 
radial drilling machine, it being entirely 
universal and provided with every pos- 
sible adjustment; nevertheless, all the 
operating handwheels and levers remain 
close to the operator at all times. The 
main column is mounted on a large base- 
plate which is provided with ways, about 
18 feet in length, on which the column 
can slide back and forth, this movement 
being actuated by an electric motor. 
The inner column of the upright is fixed 
on the slide and provided with a large 
spur gear at the bottom which is used 
for turning the whole machine around. 
The power for this movement is derived 
from the main shaft in the horizontal 
arm. This construction makes it pos- 
sible to swing the arm through a full 
circle of 360 degrees. 

An electric motor of 18 horsepower is 
placed on the top of the upright. This 
motor is of the variable speed type (400- 
1200 R.P.M.), the current being carried 
through a sliding contact in the base- 
plate. The motor drives, through suit- 
able gearing, a vertical shaft, which, in 
turn, transmits power to the horizontal 
shaft located on the arm, both shafts 
being provided with keyways for their 
full length. The vertical movement of 
the slide carrying the radial arm is 
also derived from the main vertical shaft. The motor is re- 
versible. . 

All the rough or approximate adjustments of the machine 
are made by power, while the fine adjustments of the spindle 
and of the radial arm are made by handwheels and levers pro- 
vided for the operator on the spindle head. Some adjustments 
which are very seldom required, like the swinging of the arm 
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from the vertical plane, or swiveling of the spindle head itself, 
are effected only by hand through worm and worm-gears. 

The spindle is 45/16 inches in diameter. From the main 
spindle a secondary spindle is driven by spur gearing. This 
is used only for thread cutting. A lever in the front is pro- 
vided for reversing the motion of this second spindle. The 
feed is provided for by a gear box giving eight changes. In 
addition to the power arrangement for swinging the arm 
around the column, a pawl and ratchet construction is used 
for obtaining a fine adjustment of the arm. The machine is 
capable of drilling holes and cutting threads up to 4 inches in 
diameter in armor plate, using high-speed steel drills. The 
spindle makes from 2 to 72 revolutions per minute, and the 
feed varies from 0.0035 to 0.040 inch per revolution of the 
spindle. 

The general dimensions of the machine are as follows: The 
horizontal movement of the upright along the baseplate, 9 feet 
10 inches; maximum height of lower end of spindle over bed, 
7 feet 6 inches; minimum height of lower end of spindle, 3 
feet 11 inches; maximum distance of spindle from axis of 
column, 10 feet 4 inches; vertical movement of drill spindle, 
22 inches; vertical movement of thread-cutting spindle, 9 
inches; distance between spindles, 12 inchés; total weight of 
machine, 45 tons. 


* + * 


WATSON-STILLMAN CAR COUPLER 
SHEARING AND RIVETING PRESS 


The hydraulic shearing and riveting press shown in Figs. 
1 and 2 has been designed by the Watson-Stillman Co., 192 


Fig. 1. 


Watson-Stillman Shearing and Riveting Press—View 
showing Coupler sheared from Yoke 

Fulton St., New York, for shearing riveted coupler yokes from 

their couplers, and also for clamping and riveting the couplers 

and yokes together. Either operation is rapidly effected by a 

single stroke of the ram, and the use of hydraulic power fur- 
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ther tends toward economy, as compared with the common prac- 
tice of doing this work by hand and the pneumatic hammer. 
In the operation of the press, the coupler is first sheared 
from its yoke. The yoke is placed upon supporting blocks 
which the coupler shank clears, and the ram descends upon 
the coupler shank, thus forcing it downward and shearing 
both ends of the rivets. Fig. 1 shows the position of the 
coupler and yoke after the shearing operation is completed. 


Fig. 2. Coupler and Yoke ready for Riveting 


This view also indicates the method of handling the separated 
parts. Fig. 2 shows the coupler with the yoke and rivets 
attached and everything in readiness for heading the rivets. 
The main ram and clamping rams start downward simul- 
taneously, the small rams first clamping the yoke to the 
coupler shank. The riveting die which is attached to the 
large ram, then descends upon the rivets and heads them. 
This press is built with heavily-ribbed platens and has 
plenty of room for removing and replacing the work. There 
are two “push-back” rams for quickly and automatically re- 
turning the large ram. The diameter of the main ram is 12 
inches and the stroke, 6 inches. The clamping cylinders have 
3-inch rams with a 61-inch stroke, and the push-back cylinders 
have 1%4-inch rams. The overall height of the press is 6 feet 
8 inches; the complete weight 7858 pounds, and the capacity, 


200 tons. 
* *% * 


PERSONALS 


William L. Wardleigh, formerly superintendent of the Baush 
Machine Tool Co., Springfield, Mass., is now superintendent 
of the Electric Goods. Mfg. Co., Canton, Ohio. 


Lieut.-Col. William S. Peirce of the ordnance department at 
Washington, D. C., has been appointed commandant of the 
U. S. Army at Springfield, Mass. Col. Peirce assumes his new 
duties in September. He succeeds Col. Stanhope EH. Blunt. 

A. M. Powell, president of the Powell Machine Co., Fitch- 
burg, Mass., left August 6 on the Franconia of the Cunard 
Line from Boston, for an extended trip abroad in the interests 


of his company, and for the demonstration of the Powell patent 
high-speed planer. 
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WE ARE BUILDING A LARGE NUMBER OF THE 


No. 13B PLAIN MILLING MACHINES 


This new manufacturing milling machine is very successful in producing 
duplicate pieces at a rapid rate, and we are building a large number to fill the 
demand that has arisen for it. A portion of an erecting room is shown in the 
cut above. 


The machine is accurate and its efficiency is high—important factors in 
manufacturing. The constant speed drive and stiff construction make the ma- 
chine powerful. Wide ranges of independent 
spindle speeds and table feeds are available. 
Controlling levers and handwheels are arranged 
to give the greatest convenience in operation, as 
it is realized that the rate of production of a ma- 
chine of this type is largely dependent upon 
handiness. ? 


Send for special circulars giving 
full description and spectfications. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R.I., U.S. A. 
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Albert S. Smith, president of the Smith & Mills Co., Cincin- 
nati, Ohio, shaper manufacturer, returned August 24, having 
made a trip around the world. Mrs. Smith accompanied him.- 


Adolph O: Krieger has resigned his position as publicity 


manager of the Busch-Sulzer Bros. Diesel Engine. Co., St.. 


Louis, Mo., with which he had been connected for a number 
of years, and has opened an office at 916 Victoria .Bldg., St. 
Louis, for the sale of the Tacchella oil burning device. 


C. J. Nyquist, superintendent of the Davis-Bournonville Co., 
was given a dinner by the New York officers and members of 


the sales force, and employes of the Jersey City shops, at Myers: 


Hotel in Hoboken, July 17, Mr. Nyquist having returned from 
abroad the previous day. His trip abroad was’made in the 
interests of his employers. He visited several cities in Ger- 
many, Denmark and France, investigating the progress being 
made in oxy-acetylene welding. 


* * 


OBITUARIES 


Harold: R. Walker, secretary of the Union Caliper Co., 
Orange, Mass., died at his home, July 24. 


Emil Von Wyck, of the Von Wyck Machine Tool Co., Cin- 
cinnati, Ohio, died suddenly in his office, July 11, aged forty- 
seven years. 


Baxter B. Noyes, senior member of the firm of B. B. Noyes 
& Son, Greenfield, Mass., manufacturers of hardware special- 
ties, small tools, blacksmiths’ machinery and iron castings, 
died July 22, aged sixty-eight years, as the result of an acci- 
dent, Mr. Noyes having fallen from a staging in the factory. 


Joseph LeConte Davis, engineer in charge of design of 
direct-current railway -type motors in the electric railway 
department of the Westinghouse Electric & Mfg. Co., recently 
deceased, was a graduate from the University of South Caro- 
lina in 1897 with the degree of electrical engineer. He was 
professor of physics at Bingham Academy High School, North 
Carolina from 1897 to 1900, and in 1904 was employed by the 
General Hlectric Co., Schenectady, N. Y. He was also at one 
time in charge of the developments of the National Electric 
Signalling Co.. which embraces the Fessenden wireless sys- 
tem. Since 1904 Mr. Davis was with the Westinghouse Elec- 
tric & Mfg. Co. He was regarded as one of the brightest and 
most promising of the younger electrical engineers of the 
present day. His work in connection with the design of the 
direct-current motors used on the Pennsylvania terminal elec- 
trification in Greater New York and many other large installa- 


tions brought him into prominence before the electrical 
profession. 


Charles A. Haney, vice-president and general manager of 
the Sloan & Chace Mfg. Co., Ltd., Newark, N. J., died after a 
brief illness August 10. Mr. Haney was born in Brooklyn, 
N. Y., July 27, 1867. He started to learn his trade with 
George Griswold, New Haven, Conn., at the age of fourteen 
years. From this time and until he became connected with 
the Sloan & Chace Mfg. Co. he was employed by a number of 
different manufacturing concerns as toolmaker, foreman and 
assistant superintendent. Among these concerns may be 
mentioned the Yost Typewriter Co., Bridgeport, Conn., the 
Mergenthaler Linotype Co., Brooklyn, N) 2 andathe sons 
White Dental Mfg. Co., Staten Island, N. Y. At one time he 
was employed by Thomas A. Edison on making the early 
models of the phonograph. In 1902 he became general man- 
ager, vice-president and principal owner of the stock. of the 
Sloan & Chace Mfg. Co. Through Mr. Haney’s efforts and 
untiring energy the plant of this company was remodeled, new 
machinery replacing the older types, and the business grew 
considerably in volume, necessitating, in 1906, new and more 
spacious quarters. Mr. Haney was the inventor of a cyclometer 
and a typographical numbering machine. His unusually 
varied experience enabled him to successfully handle all kinds 
of mechanical problems. He was a member of the National 
Metal Trades Association, the National Machine Tool Builders’ 
Association, and the Newark Board of Trade, as well as of a 
number of other organizations. He is survived by a wife and 
two children. 

* * * 


COMING EVENTS 


September 2-7—Sixth congress of the International Associati 
Testing Materials at the Engineering Societies Building, 29 Wo 39ch 
St., New York. H. F. J. Porter, secretary, 1 Madison Ave., New York. 

September 9-11.—Ninety-third meeting of the National Association 
of Cotton Manufacturers at the Griswold, Bastern Point, New London 
Conn: yiCy Jee Woodbury, secretary, Boston, Mags. : 

September 24-26.—Annual convention of the American Foundrymen’s 
Association and allied bodies, in Buffalo, N. Y.; Hotel Statler, head- 
quarters. Richard Moldenke, Watchung, N. J., secretary. j 
: September 30-October 4.—Autumn meeting of the Iron and Steel 
ete at Leeds, England. G. C. Lloyd, secretary, 28 Victoria St. 

October 4-26.—International Machinery Exhibiti 

; ¢ a ery Exhibition at Olympia, Lon- 
arenas organized by the Machine Tool and Engineering Asso- 

October 7-11.—Annual convention of the American Electric Rai 
Association and allied associations in Chicago, II1. The eenitit wa 
be at Dexter Pavilion, 48d and Halstead Sts. H. C. Donecker, sec- 
retary-treasurer, 29 W. 39th St. New York, : 
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October -16-18—Annual convention of the National Machine_ Tool 
Builders’ Association in New York; headquarters, Hotel Astor. James 
H. Herron, general manager, Cleveland, Ohio. 


SOCIETIES, SCHOOLS AND COLLEGES 


Newsurry Conircn, Newberry, 8. C. Catalogue for 1911-1912, con- 
taining 80 pages, 6 by 9 inches, of information relating to the de- 
partments and courses of instruction of the college. The catalogue is 
jllustrated with a number of ‘halftones showing the various buildings, 
as well as interior views. 

AMERICAN Socinty OF SWEDISH. ENGINEERS, 271 Hick St., Brooklyn, 
N. Y.,. announces two lectures for its meetings during September. On 
Sept. 7 at 8:30 P.M; Mr. L. Pelletier, advertising representative 
of MACHINDRY, will speak on ‘Advertising in Its Relation to Engineer- 
ing.’ On September 21, Mr. C. J. Nyquist, superintendent of the 
Davis-Bournonville Co., will speak on “Oxy-Acetylene Welding and Its 
Applications.’ Mr: Nyquist will be assisted by a demonstrator who 
will show the oxy-acetylene welding and cutting apparatus in action. 

NATIONAL Mpran TRADES ASSOCIATION, New England Bldg., Cleve- 
land, Ohio. Pamphlet entitled ‘Industrial Betterment Activities of 
the National Metal Trades Association.” The pamphlet outlines the 
history of the society and its constructive activities along the lines of 
industrial education, apprenticeship systems, cooperative profit-sharing 
plans, safety appliances, hygiene and sanitation, systematic compensa- 
tion for industrial accidents, legislation, extension of transportation 
facilities and local branches and employment bureaus. It should be 
of interest to manufacturers generally, whether members of the asso- 
ciation or not. 


Towa StarTp Cottecn, Ames, Iowa, announces that two new scholar- 
ships have been established in agricultural engineering, one being 
founded by the M. Rumely Co., of Laporte, Ind., and the other by the 
International Harvester Co., of Chicago, Il. These scholarships are 
intended for young men qualified to do special research work along 
the lines of ‘agricultural engineering, and amount to $250 a year 
each. They were established at the Iowa ‘State College: on account 
of the fact that this college was. the. first to institute a four-year 
course in agricultural engineering, and because instruction in this 
branch of engineering has been most highly developed at ‘this college. 


AMERICAN Socipry oF ENGINEER DRAFTSMEN, 116. Nassau St., New 
York, held its regular monthly meeting in the Engineering Societies 
Building, Thursday, August 15. _A paper was read :by)} Mr. Wek 
Walters of Chicago, on ‘Safety Devices—Their Application and De- 
sign.” Prof. Charles W. Weick of Columbia University spoke on 
“Practical Perspective,’ and the question of whether to: place dimension 
figures on drawings perpendicular to the bottom of the: drawing or 
perpendicular to the dimension line was discussed. The general 
opinion seemed to be that the figures should be placed perpendicular 
to the dimension line. The American Museum of Safety, which ad- 
joins the society's meeting room, was thrown open for the evening to 
members and visitors, and an opportunity was afforded to inspect the 
collection of the museum, 


NEW BOOKS AND’ PAMPHLETS 


REPORT OF THR CoMMISSIONER or EpuCATION FoR THE Ynar ENDED 
JUNE 30, 1911. Volume II. 1407 pages, 6 by 9 inches. Pub- 
lished by the Department of the Interior, Washington, D. C 


Tur PHYSICAL TESTING OF RocK For ROAD BurinpiIne. By Albert T. 
Goldbeck and Fifank H. Jackson. 96 pages, 6 by 9 inches. Pub- 
lished by the U. S. Department of Agriculture, Washington, D. C. 


RAILROAD OPERATING Costs. By Suffern & Son. Volume IJ. 144 
pages, 8 by 11 inches. Published by Suffern & Sons, New York. 
Price $2. 

This Cae includes the reports on the operations of railways for 
1911, and comprises a continuation of studies in operating costs of 
the leading American railroads, undertaken by the authors. The book 
is divided into eight chapters, of which the first is of a general 
introductory character; the second deals with the maintenance of way 
and structures; the third with maintenance of equipment; the fourth 
with freight car maintenance; the fifth with locomotive maintenance ; 
the sixth with passenger car maintenance; the seventh with trans- 
portation expenses; and the eighth with fuel. The last chapter 
gives exhaustive information about the cost and amount of fuel re- 
quired under various conditions. 


HENDRICKS’ COMMERCIAL REGISTER OF THD UNITED Strarms. 1574 
pages, 7144 by 10 inches. Published by S. E. Hendricks Co., New 
York. Price, $10. 


This is the twenty-first annual edition of this most useful book 
for buyers and sellers in the architectural, mechanical engineering, 
contracting, electrical, railroad, iron, steel, hardware, mining, milling, 
quarrying, exporting and kindred industries. The aim of the book is 
to furnish a complete classification list of manufacturers of various 
products for the benefit of those who want to buy as well as for those 
who want to sell. It contains over 350,000 names and addresses of 
manufacturers and dealers, arranged under nearly 40,000 business 
classifications. One of the main features of this book is the com- 
plete index of classifications included, which covers 122 pages with 
about 350 classifications on each page. The most important and valu- 
able feature of this commercial register, outside of its unusual 
completeness, is the simplicity of its classifications, making it possible 
to locate a manufacturer of any vroduct very quickly. Another 
valuable feature is that the trade names of all articles classified in 
the book have been included as far as it has been possible to secure 
them. These trade names appear in parentheses between the names 
and addresses of the manufacturers under the classifications where 
they appear. The new edition has been considerably enlarged, an 
addition of 155 pages having been made. As there are 230 pages of 
concellations, etc., omitted from the present edition, there is a total 
of 385 pages of new matter. The book should prove very useful to 
any business firm who has dealings with manufacturers or dealers 
in any of the lines mentioned above. 


NEW CATALOGUES AND CIRCULARS 


STANDARD Mra. Co., Bridgeport, Conn., manufacturer of gear cutting 
machines, has issued a new catalogue. . 


EMERSON ELEcTRIC Mrec. Co., St. Louis, Mo. Bulletin No. 3711 on 
laboratory lathes for alternating and direct currents. 

TrMco Evectric Motor Co., 99 Sugar St., Leipsic, Ohio. 
showing applications of the Temco portable electric drill. 

L. S. SrarrerT Co., Athol, Mass. Booklet descriptive of the Chicago 
store of the L. 8S. Starrett Co., illustrated with halftones. 
_ BauscH & Lomsp Optica Co., Rochester, N. Y. Catalogue describ- 
ing large photomicrographiec apparatus for laboratory work. 

Bosch Macnero Co., 223-225 W. 46th St., New York. Catalogue 
describing the Bosch magneto ignition for one-cylinder motor-cycles. 


Folder 
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THE CINCINNATI 
HIGH POWER SPINDLE DRIVE 


All the spindle drive gears are cut from solid steel forgings. 

The eight that are chiefly used for speed sae ea BG, eDiky 
fF’, G and H—are nickel steel and hardened. 

They all have stout teeth, resulting from a 20° pressure angle. 

There are never any of them engaged when not required for the 
speed being used. 


The massive tumbler frame C is clamped se- 
curely between its bearing and abutment D by 
screw S, at each working position. 


The Cincinnati gear train pet for one of the eight fast speeds, which use only 

the tumbler gears A and B, the cone gear and G (or H). The bracket W 

carries the pulley and relieves shaft V of the belt pull. The tumbler gears, 
cone gears and sliding gears are nickel steel and harden 


The drive is always through the face gear ‘‘L,” close to the work- 
ing end of the spindle. 

Neither the spindle nor any of the shafts are subjected to combined 
bending and torsional strains. 

All shafts are supported in adequate bearings at both ends. 

Because of the simplicity and rigidity of all its members the fric- 
tion loss is small, and it transmits more of the power to the cutter at 
any speed, than others. 

In other words, CINCINNATI HIGH-POWER MILLERS produce 
more work with the power used. 

And they last longer and hold their accuracy better than others 
subjected to the same heavy duty of which ours are capable. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI, OHIO, U. S. A. 


EUROPEAN AGENTS—Alfred H. Shutte, Cologne, Berlin, Brussels, Milan, Paris, Barcelona. Donauwerk Ernst Krause & Co., Vienna, Budapest and 
Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., London, 
Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. 


CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. 
JAPAN AGENTS—Andrews & George, Yokohama. CuBA AGENT—Krajewski-Pesant Co., Havana. 
ARGENTINE AGENTS—Robert Pusterla & Co., Buenos Aires. 
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The first column of page numbers applies to the Engineering and 
Railway Editions: the second to the Shop Edition. 
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KERR TURBINE Co., Wellsville, N. Y. 
the “Economy” steam turbine. 
and size comparisons made. 


FULTON Macuinn & Vise Co., Lowville, N. Y. 1912 catalogue 
of vises and centrifugal pumps. The catalogue illustrates and describes 
the Star, Peerless, F. & R., and Fulton types of vises. 


Braupry & Co., 141 Milk St., Boston, Mass. Catalogue of “Beaudry” 
power hammers comprising the Beaudry Champion, 50- to 500-pound 
rams, and the Beaudry Peerless, 25- to 200-pound ram. 


SPRAGUE ELEectric Works oF GENERAL KLecTric Co 527-531 W 
34th St, New York. Bulletin No. 902 describing and illustrating 
Sprsene electric grab-bucket cranes, and showing examples of their 


GouLD & EBERHARDT, Newark, N. J. Circular illustrating and de- 

eae Bhe ra inclbls dy Deas inch shaper, designed to take care 
b heavy work required in steel mills, railr h 

toleine Geeeiees q road shops and drop 


AMERICAN SroknR Co., 11 Broadway, New York. Bulletin B-1 
Sr ene Seer area. illustrating and describing in detail 
vices made e company fo ini ig i i 
theenietin teas eet pany r obtaining high efficiency in 


TRIUMPH Exvncrric Co., Cincinnati, Ohio. Bulletin No. 491, de- 
eeu ing. erect Pers steel frame motors. The construction of the 
S parts is shown in detail, and instructions for starti 
operating electric motors are given. : See hbcon 


CROCKER-WHBELER Co., Ampere, N. J. Bulletin No. 153 on dire 

1R- W. m Fee dik No. : ct- 

a ts peeling yan owes renee from 200 to 1500 kilowatts: 
p No. 154 on oil insulated. self-cooled and aT-C ‘ 

transformers from 50 to 5000 KVA. ‘ BM ba ML 


GILBERT & Barknr Mrec. Co Springfield, Mass. Catalogu 
KE 'G. S ‘ ; e B of 
Eas StL ae eae Leste Ad of furnaces built by the “company. 
ying : lon regarding the work for which the : 2 
and tables of dimensions “and capacities. POSE see dige 


AUTOGENOUS WELDING EQUIPMENT Co., 41 Ba i 
U h YG. bs say St., Springficld, 
Mass. Circular containing a reprint from The Ga anetie of an 


Bulletin No. 26 describing 
Steam consumption curves are shown 


article entitled ‘‘Autogenous Welding for Répairing Boilers,’ together 
with additional material on autogenous welding. 

CROCKER-WHEELER Co., Ampere, N. J. Bulletin No. 149, illustrating 
and describing direct-current motors and generators of 50 horsepower 
and larger. Details of the magnet frame, bedring brackets, armature 
laminations, armature and armature core are shown. 


Fort WayNnn ENGInrEnRING & Mra. Co., Fort Wayne, Ind. Cata- 
logue No. 2022 illustrating and describing the ‘‘Paul’’ non-storage 
system of water supply, pumping water direct from well; Catalogue 
No. 2023 on ‘Paul’ pneumatic systems of water supply. : 


STANDARD Etrectric Toou Co., Cincinnati, Ohio. Bulletin G-5 on 
Standard high-power small portable electric grinders, including tool- 
Ree electric grinders, parallel grinders and bench grinders; Bulletin 

o. D-6 of Standard high-power ball-bearing electric drills. 


AMERICAN BLOwHR Co., Detroit, Mich. Bulletin No. 324, “The 
‘A B C’ High-pressure Exhaust Fan, Type P‘‘; Bulletin No. 344, ‘“The 
‘A B C’ Cast-iron Blowers and Exhaust Fans, Type V”: Bulletin No. 
347, “Unit Heaters,’ adapted to all types of factory buildings. 

INDUSTRIAL INSTRUMENT Co., Foxboro, Mass. Bulletin No. 67 of 
differential recording gages. The bulletin shows the application of 
the instrument to boilers; reproductions of records made by it are 
included, as well as a table giving general dimensions of the device. 

GENPRAL Hurctric Co., Schenectady, N. Y. Lithographic poster in 
colors showing, full size, all the Edison ‘“Mazda”’ lamps made by the 
company. The ‘Mazda’? lamps range in capacity from 5 watts (for 
signs) to 500 watts (used for street lighting, railway terminals, etc.). 

Hess-Brient Mra. Co., 17 BH. Hrie Ave., Philadelphia, Pa. Data 
sheets: No. 47A, Thrust Collar Bearings; No. 59A, Driving Clutch 
Thrust Bearings; No. 82, Ball Bearings in Horse Vehicles; Nos. 83, 84 
and 85, Ball Bearing Mountings for Vertical Armature Shafts of Hlec- 
tric Motors. 3 

A. J. K®LTING ENGINEERING Works, 459 Carroll St., Brooklyn, 
N. Y. Catalogue entitled “Positive Pressure Blowers,” containing a 
comparison of the different’ methods of moving air for high, low and 
intermediate pressures, and a complete description of the Kelting 
pressure blowers. 

WATSON-STILLMAN Co., 192 Fulton St., New York. Catalogue No. 
87 describing and illustrating hydraulic coupler yoke shearing and 
riveting press. This type of machine shears riveted coupler yokes 
from their couplers or clamps and rivets the couplers and yokes to- 
gether with a single stroke of the ram. 

DayToN Pump & Mre. Co., Dayton, Ohio. Bulletin No. 15 illus- 
trating and describing duplex double-acting power pumps and water 
supply systems for service conditions where the vertical suction lift does 
not exceed twenty feet. These pumps are built in twelve sizes, with 
capacities from 8 to 60 gallons per minute. 


EucEenn Diprzcnn Co., 214-220 H. 23rd St., New York. Circular of | 


the “Premier” ellipsograph for drawing ellipses and circles. The 
instrument is adapted for either pen or penci) work and is useful 
for draftsmen on cams, wheel spokes, apertures, projections, ete. ; 
also circular of the ‘“‘Dietzgen”’ fountain ruling pen. 

INGERSOLL-RAND Co., 11 Broadway, New York. Bulletin No. 8007 
illustrating and describing “Little David” pneumatic drills adapted 
for general drilling, reaming, tapping, flue rolling and wood boring. 
Illustrations showing the valve action of the drill are included, 
as well as several halftone illustrations showing the drill in actual 
use. 

WINTER Bros. Co., Wrentham, Mass. Catalogue No. 7 of high-speed 
steel] taps and dies. This catalogue contains, in addition to price 
lists of taps and dies, considerable valuable information relating to 
tapping and threading, brief, concise paragraphs on such subjects as 
the size of taps, lead, speed of operation, lubrication, form of cutting 
edges, etc., being included. : 

BULLARD MACHINE Toon Co., Bridgeport, Conn. Circular V-21 illus- 
trating and describing the turret head of the Bullard vertical turret 
lathe. The illustrations show the construction of the turret in detail, 
giving the names of the various parts and describing the features 
of the new turret design and its advantages. An interesting record of 
tests for the accuracy of indexing and registry is included. 


GouLD & HBERHARDT, Newark, N. J. Catalogue of high-duty auto- 
matic gear hobbing machines for spur, helical and worm gears. This 
catalogue contains a complete description of the design and operation 
of the Gould & Eberhardt automatic gear hobbing machines, as well as 
illustrations and specifications of the four sizes of. machines built, 
ranging from 12 by 10 inches to 36 by 14 inches capacity. 


E. Horton & Son Co., Windsor Locks, Conn. 1912 catalogue of 
lathe chucks, faceplate jaws, and drill chucks. This catalogue contains 


illustrations and descriptions of all the chucks designed. and made by 


the S. E. Horton Machine Co., and the HE. Horton & Son Co., which 
are now made by the consolidated company known by the latter name. 
The catalogue covers a wide line of independent, universal and com- 
bination chucks, two jaw chucks, drill chucks, and planer chucks. 


CLEVELAND HARDWARE Co., Cleveland, Ohio. Safety poster in Eng- 
lish and German illustrating hospital room, caring for an emergency 
case, safety device for trimming presses, danger from carelessly oper- 
ated trucks, lineshaft dangers; danger to female operators running 
drill presses, etc. The poster carries blanks to be torn off and filled 
out by employes whenever defects in machinery or conditions injurious 
ie pee are noted; also reports of accidents when workmen are in- 
ured. 2 


INGERSOLL-RAND Co., 11 Broadway, New York. Catalogue form 75 
entitled ‘‘Wate. Lifted by Compressed Air.” During recent years 
considerable progress has been made in vhe development of compressed 
Air pumping apparatus. 
for asylums, hospitals, plantations, railway water tanks, ete. The 
catalogue describes the various methods employed for utilizing gir for 
lifting water, and gives figures showing cost of operation of various 
installations. 


New Britain MAcHINE Co., 64 Bigelow St., New Britain, Conn. 
Catalogue of multiple-spindle automatic chucking machines. This 
catalogue contains 38 pages, 9 by 12 inches, describing in detail 
the main features of the New Britain automatic multiple-spindle 
chucking machines. It is profusely illustrated with both halftones and 
line engravings and contains specifications and tables of capacities of 
the various sizes of these machines, as well as illustrations of the 
work for which these machines are peculiarly adapted. 


WESTINGHOUSE ELEcTric & Mrc. Co., Hast Pittsburg, Pa., Circular 
No. 1516 illustrating and describing Baldwin-Westinghouse electric 
locomotives; Circular No. 1524 describing switchboard indicating 
meters; Leaflet No. 2494 describing synchronous booster rotary con- 
verters; Leaflet No. 2499 describing commutating-pole direct-current 
motors; Leaflet No. 2480 containing rules for the selection of ma- 
chine tool motors; Leaflet No. 3505, on motors for paper mill service; 
Leaflets Nos. 2465 to 2471, on various kinds and types of meters. 


WHITMAN & Barnes Mre, Co., Akron, Ohio. Catalogue No. 82 
of twist drills, reamers, drop-forged and screw wrenches, spring cot- 
ters, flat spring and riveted keys and drill chucks. This catalogue 
comprises 170 pages, 6 by 9 inches, and covers completely the extensive 
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The air lift has been found especially useful ~ 
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A Prospective Customer for a 


“PRECISION” 


Boring, Drillmg and Milling Machine 
: SAID: 
“What are your Talking Points?”’ 


To which we replied that we have no talking points, 
the machine talks for itself. 


We prefer to sell SATISFACTION and 


not talking points, because we want. to sell 
you or your neighbors or your inquiring 


friends MORE THAN ONE machine in 


the long run. 


Lucas MACHINETOOLCo., CERAM) CLEVELAND, O.,U.S.A. 


AGENTS—C. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Berlin, Brussels, Paris, Milan, Barcelona, Bilbao. Donauwerk Ernst Krause 
&Co., Vienna, Budapest, Prague. Overall, McCray, Ltd., Sydney, Australia. Andrews & George, Yokohama, Japan. Williams & Wilson, Montreal, Can. 
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line of machinists’ supplies manufactured by the company. Directions 
for drill grinding are included, as well as a number of useful tables 
giving speed and feed of carbon and high-speed steel drills, etc. A 
novel feature of the catalogue is that the prices of carbon and high- 
speed steel drills are given side by side on the same page, the latter 
being printed in red. : 

Newton Macuine Toon Works, Inc., 24th and Vine Sts, Phila- 
delphia, Pa. Catalogue No. 47 of cold saw cutting-off machines. This 
catalogue comprises 95 pages, 6 by 9 inches, devoted exclusively to 
cold saw cutting-off machines. In addition, a number of pages are in- 
serted showing halftone illustrations of other lines of machine tools 
built by this company. The catalogue contains information relatiag 
to eutting compounds to be used with the machines described, and 
on the speed and feed to be used for various materials. ‘The types 
of machines illustrated and described are as follows: Bar type Saw ; 
I-beam saws; internal cold saw cutting-off machines: combination 
type saw; crankshaft saw; girder rail saw; duplex type saw ;, steel 
foundry type saw; armor plate saw; and multiple cold saw cutting-off 
machines. In addition, the catalogue illustrates independent and auto- 
matic saw sharpening machines. 


TRADE NOTES 


AMERICAN JMERY WHEEL WorkKS, Providence, R. I. Program o? toe 
second annual outing of the employes, held at Emery Park, Auburn, 
R. I., Saturday, June 22. 


WHLLS Bros. Co., and Witny & RusspuL Mra. Co., Greenfield, Mass. 
Program of the first annual field day of the employes of these two 
companies at Island Park, Brattleboro, Vt., Saturday, August 3. 


Gisholt Grinder is the name of a publication issued by the em- 
ployes of the Gisholt Machine Co., Madison, Wis. It is published 
and edited entirely by the employes of the company, and contains 
nersonal items and announcements of interest to those connected with 
the concern. 

J. N. LAPoInTn Co., Marlboro, Mass., builder of broaching machin- 
ery, will move to New London, Conn., on October 1. A factory of 
concrete and brick construction, two stories high, with an ell ex- 
tension, which will provide a total floor space of 20,009 square feet, 
is now being built. , 

VULCAN ENGINDERING Sates Co., Chicago, Ill., has taken the selling 
agency for the line of structural and plate working machinery, punches, 
shears, rolls, bulldozers, ete., manufactured by the Rock River Ma- 
chine Co., Janesville, Wis. In addition to this line, the Vulcan 
Engineering Sales Co. now controls the product of the Hanna Molding 
Machine Works, the Mumford Molding Machine Co., and the Q. M. 8. 
0. 


Npw DeEparturP Mre. Co., Bristol, Conn., is building additions 
to its factory, which will increase the present floor space by nearly 
75,000 square feet. The new additions will be available for use late in 
the fall of the present year. This increase in manufacturing facilities 
has been necessitated by the fact that the plant is at present running 
127 hours a week in all departments and 152 hours a week in some 
departments, in order to meet the demands of the market. 


DAVIS-BOURNONVILLE Co., 97 West St., New York, used oxy-acetylene 
cutting torches for cutting away the wrecked steel in the crushed 
bow of the Fall River Line steamship Commonwealth, which has been 
in dry dock at Hoboken since her recent collision with the United 
States battleship New Hampshire in Long Island Sound. The cutting 
required the time of several operators for two days but the oxy-acety- 
lene torches made short work of what would otherwise have been a 
much more difficult task. 


MISCELLANEOUS 


Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 
care will be forwarded. Original letters of recommendation should not 
be enclosed to unknown correspondents. 
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AGENTS IN EVERY SHOP WANTED to sell my sliding calipers. 
Liberal commission. ERNST G. SMITH, Columbia, Pa. 


DESIGNING, DETAILING and Blue Printing at reasona E 
B. STAUFFER, Ephrata, Pa. % one ee ae 


DRAFTSMEN AND MACHINISTS.—American and foreign patents se- 

foe EOD: reliable researches made on patentability or valid- 

vs nty years’ practice; registered; responsible references, 
EDWIN GUTHRIB, Corcoran Building, Waahineton, IBN. Oh 


ENGINEERS, SUPERINTENDENTS, Designers, Draftsmen, Engineer- 
ing Salesmen, Production Engineers and Mechanical Foremen will 
find it to their advantage to investigate our method of securing em- 
a rel ed aE ane en don’t bother about 
an is ad. JNGINEERING AGEN i 
1893), Monadnock Block, Chicago. igen cee 62 


FOR SALE.—AII or a CONSIDERABLE PART of a $200 
MANUFACTURING BUSINESS, largely in the metal es rey 
tion the best, good buildings, well equipped with up-to-date ma- 
chinery, excellent staff of skilled workmen. Unusually good relations 
with employees ; never an hour of labor troubles. ‘ Business on a 
Small bernie ene basis, ae up in a few years from a very 
ng from its own profits, rapid i ¢ 
Hs seapacity aes p and capable of rapid increase 

_ eason for selling, old age of the principal owner. On certai - 
ditions would retain large or small RATE of ownerening. Hits ek 
case it would be deemed an advantage to have the purchase divided 
among a number, especially if all or part of the investors were 
qualified to take an active part in the work or management. Ad- 
dress Box 462, care MACHINERY, 49 Lafayette St., New York. 


FOR SALE.—I wish to dispose of my patents, j i 
J : , just issued, 
Tapping Machine. Address CARL BAERWALDE, Cleveland, Onto i 


FOR SALE.—LIBBEY 21” LATHE, with traverse of turret ie 
bore of Spindle 354”, hole for turret 3144”. Complete wt aee 
and tool equipment for chuck work. This machine is in first-class 
shape. Gardam Patent Adjustable Multiple Spindle Drilling Ma- 
chine, with 12 spindles, quick change all-gear drive (six changes) 
all-gear feed (four changes), and tapping attachment. Will drill 
anywhere within a maximum square or circle 12” with drills from 
%” to %”. This machine has been used very little, and is in 
Th oes shape. JAMES CUNNINGHAM, SON & CO., Rochester, 


FOR SALE.—Patent, Patterns, Drawings, cuts, and an elabora 
Sa bgt foots een ae Pedals Als of the very beets 
° eir kind. ress 75 
Tate yanecaeen oan Sock, Box 475, care MACHINERY, 49 


MACHINERY 


September, 1912 


FOR SALE.—SHERIDAN 28 INCH PAPER CUTTER, in good condi- 
tion, two knives; any reasonable offer accepted. Can be seen in 
operation. MAcHiINnEery, 49 Lafayette St., New York. 

FOR SALE.—Small power plants, steam or gas. Send for list. J. L. 

LUCAS & SON, Bridgeport, Conn. 


INK WASH.—For making large erasures of black drawing ink from 
tracing cloth. Does not injure cloth. 1-oz. bottles 35 cents, 4-oz. 
bottles $1.00. Sample 20 cents. WM. G. BOND, Box 229, Wil- 
mington, Del. 


MACHINE TOOL SALESMAN FOR.AUSTRIA, speaking German and 
Bohemian, capable of demonstrating efficiency of modern Machine 
Tools. Give details of past experience, state references, nationality, 
age, salary, ete, in applying to Box 463, care Macuinmry, 49 
Lafayette St., New York. ; 


MACHINISTS, TOOL-MAKERS, new vest-pocket book, most needed 
rules, tables, general and economic information. List of shops, 16 
colored maps. Blank memoranda. 120 pages. In leather finished 
covers, 35c. WM. CUTHBERTSON, 37 Springside Avenue, Pitts- 
field, Mass. Agents wanted. 


MAGNETOS.—Superintendent and Foremen. Simms Magneto Co. are 
re-opening their Bloomfield Factory, and have places open for a 
number of high class men of unquestioned ability. Ample financial 
means and efficient new management insure permanent positions. 
Apply by letter only to SIMMS MAGNETO CO., 1780 Broadway, 
New York. 


PATENTS.—H. W. T. JENNER, patent attorney and mechanical ex- 
pert, 608 I St., Washington, D. C. Established 1883. I make a free 
examination and report if a patent can be had and the exact-cost. 
Send for full information. Trade-marks registered. 


POSITION WANTED.—As superintendent of machine shop foundry, 
etc. Capable of handling a large shop on high grade work. Address 
Box 461, care Macuinery, 49 Lafayette St., New York. 


SALESMAN visiting the automobile and machinery manufacturing 
trades to take up a well introduced case hardening material adopted 
by leading concerns, as a side line on a commission basis. Address 
CASE HARDENING, care Macuinury, 49 Lafayette St., New York. 


SEND YOUR CATALOG, PLEASE.—We want latest catalogs and 
circulars on Machine Tools and Shop Appliances, for filing and 
reference. W. H. McELWAIN CO., Manchester, N. H. 


SPLENDID OPPORTUNITY FOR YOUNG MAN WITH MECHANICAL 
IDEAS. No special knowledge necessary.—Old established business 
manufacturing machinery products in Cincinnati, Ohio. (Can how- 
ever be moved elsewhere if desired.) Doing a business of $100,000.00 
per year which can be greatly increased. Profits will equal 20% on 
the investment. Satisfactory reasons for selling, Have orders in 
hand at present time value over $20,000.00. Will sell for $60,000.00. 
To prevent useless correspondence full particulars will only be sent 
to bona fide replies giving references. Apply to Box 480, care 
MACHINERY, 49 Lafayette St., New York. 


meri INDICATORS.—H. A. LOWE, 1374 East 88th St., Cleveland, 
io. 


WANTED.—Agents, machinists, toolmakers, draftsmen, attention! New 
and revised edition Saunders’ ‘Handy Book of Practical Mechanics” 
now, ready. Machinists say, ‘‘Can’t get along without it.’’ Best in 
the land. Shop kinks, secrets from note books, rules, formulas, most 
complete reference tables, tough problems figured by: simple arith- 
metic. Valuable information condensed in pocket size. Price post- 
paid $1.00, cloth; $1.25, leather with flap. Agents make big profits. 
co for list of books. EB. H. SAUNDERS, 216 Purchase St., Boston, 

ass. its 


WANTED.—COMPETENT FOREMAN for hand turret, hand screw 
and automatic department. Must have wide experience and executive 
ability. Give references and salary expected. Address Box 478, 
care MACHINERY, 49 Lafayette St., New York. 


WANTHD.—ENGINE AND GENERATOR to develop about 75 K. W. at 
480 volts, 60 Cycle, 3 Phase. Turbine unit preferred. State price, 
condition and where located. Will consider either engine or gen- 
erator separately. Address Box 477, care Macninumry, 49 Lafayette 
St., New York. oan 


WANTED.—For Ohio, capable man to assist planning and to superin- 
tend and manage shop and building of medium light and heavy, high 
grade machinery. An attractive proposition for permanent position 
to a capable, experienced mechanical engineer. Office men, clerks 
or those not filling responsible positions need not apply. Address 
Box 474, care MacHiNmRY, 49 Lafayette St., New York. 


WANTED.—EXPERIENCED DRAFTSMEN for mechanical details on ~ 


Hlectric Cranes. 
hio. 


WANTED.—HIGH CLASS MAN to handle sales in Central States for 
an established manufacturer, selling to the supply and machinery 
trade. A most excellent opportunity for the right man. Give ful) 
information as to age, traveling experience, etc., in first letter. All 
replies will be considered confidential. Address F. B. §&., care 
MACHINERY, 49 Lafayette St., New York City. 


WANTED.—INSTRUCTORS IN MECHANICAL ENGINEERING and 
Mechanical Drawing at an Hastern Institution. Applicants must be 
graduates of Technical Schools, preferably with one or two years’ 
practical experience. Give full details of education, experience, 
and salary expected. Address Box 482, care Macurnery, 49 
Lafayette St., New York. 


WANTED.—SUPERINTENDENT FOR MOTORCYCLE FACTORY 1lo- 
cated in central West producing a strictly high grade machine. Ap- 
plicant must have a thorough knowledge of motorcycle manufacturing 
problems and be especially expert on motors. Only a high grade 
man wanted, and one able to get out work strictly according to 
limits. Excellent opening to man who can produce results. State 
previous experience fully. and indicate salary expected. Address 
Box 476, care MacuiINerRY, 49 Lafayette St., New York. 


WANTED.—WORKING FOREMAN to take charge of lathe job; must 
be expert on engine lathe work. Also a man is wanted who is 
thoroughly expert as production engineer to act as assistant to 
superintendent, especially in getting production rushed through the 
shop. Both men must be high-grade mechanical experts with good 
experience, and right up to the minute in latest practice. rite 
aed Rtas Rgcbeae yet! to Box 479, care MacuINrery, 49 Lafayette 

., New York. 


WELLES TOOLS are different. Get a catalogue ice 1 
WELLES CALIPER COMPANY. Milwaukee, Wis, 7° Puce Met 


THH TOLEDO BRIDGE & CRANE CO., Toledo, 
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Railway Edition for Locomotive Construction and Repair Shops 
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SETTING THE WALSCHAERTS VALVE GEAR*t 


PRACTICE IN ERECTING DEPARTMENT OF BALDWIN LOCOMOTIVE WORKS 


pared with the Stephenson link motion, are familiar 
to railway machinists, but comparatively few under- 
stand how the Walschaerts gear is set. This may be due to the 
fact that this gear does not need to be adjusted very often, 
because it is constructed to “stay put’? when the locomotive 
is assembled, and the shop men have little to do with it 


Bae advantages of the Walschaerts valve gear, as com- 


Ne = LAP+ LEAD 


The complete mechanism consists of the following parts: 
Valve A; valve stem B; combining lever C; crosshead link D; 
radius-rod H; reverse shaft F; lifting link @; reach-rod H; 
reverse lever K; reverse link L; eccentric rod M; and eccen- 
tric crank N. The motion is of the radial type. Link L is 
trunnioned at its center and is rocked by means of eccentric 
rod M which derives its motion from return-crank N secured 
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Fig. 1. 


afterwards. Furthermore, comparatively little has been writ- 
ten on this type of valve gear, whereas countless articles and 
many books have been published on the Stephenson motion. 
This article explains briefly the practice followed at the 
Baldwin Locomotive Works jin setting the Walschaerts gear. 
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Diagram showing Arrangement of Walschaerts Valve Gear for Outside-admission Valves 


to the main crankpin. The movement of the link is trans- 
mitted to valve stem B by radius-rod # having a length equal 
to the link radius. This radius-rod is pinned to a sliding 
link-block and can be raised or lowered by the reverse lever 
K. When the block is above the link center, the engine runs 
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Fig. 2. Walschaerts Valve Gear arranged for Inside-admission Piston Valves 


Fig. 1 represents the arrangement of Walscha¢rts motion 
as used with outside-admission slide valves, and Fig. 2 illus- 
trates the design used with inside-admission piston valves. 


* Abstracted from Record No. 70, ‘““Walschaerts Valve Gear,” issued 
by the Baldwin Locomotive Works, Philadelphia, Pa. 
+ For additional information on the Walschaerts valve gear see the 


following articles previously published in MacHINmry, 
“Making Walschaerts Valve Gear Parts’; “Locomotive Building at 
Altoona,” June, 1910; “The Walschaerts vs. the Stephenson Valve 
Gear,” October, 1906 ; “Nomenclature of Walschaerts Valve Gear,” 
September, 1906; “Setting Valves with the Walschaerts Gear,” Jan- 
uary, 1906; “Setting Valves with Walschaerts Gear,’ February, 1906; 
“The Walschaerts Valve Gear,’ May, 1906, 


railway edition : 


in one direction, and when it is below the center, the motion 
of the engine is reversed, as will be explained s ubsequently. 

The return crank on the main pin (sometimes known as 
the eccentric crank) is so set that when the piston is at the 
extreme end of its stroke, the link L stands in its central 
position. Now if the radius-rod were attached directly to 
the valve stem, the valve would also be in its central posi- 
tion, but when the piston is at the end of the stroke the 
valve must be displaced from its middle position by an 
amount equal to the lap plus the lead. With the Walschaerts 
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gear the valve is given lead (the amount of port opening 
when the piston is at the end of the stroke) by combining 
lever C, which is attached to valve stem B and radius-rod H 
and is also connected by link D with the crosshead, This 
combining lever is so proportioned that if the point of its 
connection to the radius-rod is a stationary fulcrum, and the 
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Figs. 8 and 4. Slide Valve set at Points of Cut-off Front and Back. 
Piston Valve set at Points of Cut-off Front and Back. 


piston is moved a distance equal to the stroke, the valve will 
be shifted an amount equal to twice the lap plus the lead. 
Therefore, when the piston is at the end of its stroke, the 
valve is displaced from its central position a distance equal 
to the lap plus the lead. 


In both Figs. 1 and 2, the main pin is shown on the for- 
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PISTON STROKE 


Fig. 5. Slide Valve set for Lead Opening. 
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Fig. 2), and if the block is in the lower half of the link 
when in the forward gear, the eccentric crank follows the 
main pin, whereas if it is in the upper half of the link when 
in the forward gear the eccentric crank leads the main pin. 

Inasmuch as the position of the valve when the piston is 
at the end of its stroke, is dependent upon the combining 
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Figs. 6 and 7. Inside-admission 


Fig. 8. Piston Valve set for Lead Opening 


lever only, it is evident that the lead is the same from all 
points of cut-off. This is the principal feature which dis- 
tinguishes the Walschaerts gear from the Stephenson motion, 
as far as steam distribution is concerned. The former should 
be correctly laid out to give the lead most desirable for the 
usual running speed. After the parts have been correctly 
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Figs. 9 and 10. Diagrams showing Proportions of Combining Lever Arms, for Outside and Inside Admission 


ward “dead center”, and the reverse lever is in its middle 
position with the link-block in the center of the link. A 
study of the diagrams shows that with a valve having out- 
side admission, the valve rod is connected to the combining 
lever at a point above the latter’s connection to the radius- 
rod, and, if the block is in the lower half of the link when 


KK 


made, it is impossible to alter the lead without seriously 
deranging the. mechanism. In this respect the Walschaerts 
gear is less flexible than the Stephenson, but when once set 
up it is less liable to derangement, and the engine is more 
easily kept “square.” : 
Before setting the valves, all detail parts are checked with 
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Fig. 11. Diagram showing Movement of Valve effected by Lengthening Eccentric Rod 
in the forward gear, the eccentric crank leads the main pin. 
On the other hand, if the block is in the upper half of the 
link when in the forward gear, the eccentric crank follows 
the main pin. With a valve having inside admission, the 
valve rod is connected to the combining lever at a point be- 
low the latter’s connection to the radius-rod (as shown in 


their respective drawings, the main rod is erected and the 
valve gear connected. -The main driving boxes are then 
blocked up one-half inch above the central position to allow 
for settling, after which punch marks are located on ‘the 
main drivers for placing the engine on the dead centers. 
The method of locating these marks is the one commonly 
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employed in valve setting. The main crank is placed ap- 
proximately six or eight inches below, say, the forward dead 
center, and the position of the crosshead is then marked 
with a tram held in a punch mark on the guide. A larger 
tram is also used to scribe a line on the driving wheel tire, 
from any convenient point on the frame.. The wheel is then 
revolved backward until the crosshead, after passing the 
dead center, moves back to its first position as shown by the 
tram. Another line is then scribed on the tire from the 
same point on the frame. An arc is then drawn through 
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Measure the distance between the points so obtained and 
compare with the specifications. This distance should be 
equal to twice the sum of the lap and lead. Any variation 
from the specified figures means that an error exists in the 
combining lever, the upper and lower arms of which should 
be made, respectively, proportional in length to twice the lap 
and lead and to the stroke of the piston, as indicated in 
Figs. 9 and 10. Assuming that the distance L, as trammed 
on the valve stem, is correct, the procedure is then as fol- 
OWS: 

3. Place the gear in the forward motion with the link-block 
at a point in the link that will give the specified maximum 
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Figs. 12 to 15. Bxamples illustrating Adjustment for Equalizing Valve Travel in Backward and Forward Motion 


these two lines on the tire and a‘central point is laid off on 
the are to get the dead center position. A dead cen- 
ter mark for the opposite end of the stroke is also located 
in a similar manner. TS place the engine on the dead cen- 
ter, the wheel is simply turned until the tram used for scrib- 
ing the tire coincides with the punch mark on the frame 
and the dead center mark on the tire. 


Setting Outside-admission Valves 
The following instructions apply to the setting of valves 
having outside admission: 


1. With the ports exposed, set the valve at the points of 
cut-off front and back (as illustrated in Figs. 3 and 4) and 
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valve travel when the wheels are revolved in the forward 
direction. This position of the link-block is obtained by ex- 
periment. 

4, Place the main crank on the forward dead center and 
again scribe a line on the valve stem, measuring the distance 
between the point so obtained and the mark F, (Fig. 4). This 
distance should be exactly equal to the specified lead. 

5.. Revolve the wheel in a forward direction until the main 
crank is on the back dead center and again scribe on the 
valve stem, measuring the distance to punch mark F,. This 
distance should also be equal to the specified lead. 

6. Place the gear in the backward motion (as instructed in 
paragraph 3) and test for lead at the front and back, as de- 
scribed in paragraphs 4 and 5, excepting that the wheel should 
be revolved in a backward direction. 
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Fig. 16. Diagram of Valve Gear for Inside-admission—Note Change made by lengthening Eccentric Rod 


prick punch the valve stem at points F and F, by tramming 


from any convenient place. The distance between points Ff 
and F, will be equal to twice the lap of the valve. When 
the main crankpin is on either dead center, the port should 
be opened an amount equal to the desired lead, as.shown in 
Fig. 5. If a line is scribed on the valve stem with the valve 
set for the required lead, the distance V, Fig. 5, between this 
line and the point of cut-off / will equal the lead. With this 
statement in mind, proceed as follows: : 

2. Hook up the gear so that the link-block is in the center 
of the link; then place the main crank on the forward dead 
center and tram to the valve stem. Next revolve the wheel 
to the back dead center and again tram to the valve stem, 


7. If all the measurements conform to the specifications, 
the valves are set “square.’ A check should now be made by 
placing the piston on the forward dead center and moving the 
link-block through its entire travel in the link. This should 
in no way disturb the position of the valve. With the gear 
set for the full stroke forward and the full stroke backward, 
the maximum valve travel should also be noted when the 
piston is at half stroke. 


In marking the forward and backward gear positions on 
the reverse quadrant of a “cold engine,” an allowance toward 
the front of the quadrant must be made on each end, to cor- 
rect for expansion when the engine is under steam, This a]- 
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lowance is largely a matter of judgment, but from 4 to % 
inch is sufficient for the ordinary standard gage locomotives. 

If, on trial, the lead is found to be unequal, the following 
examples will serve to explain the corrections that should be 
made: Suppose the specification calls for a maximum valve 
travel of 5% inches, an eccentric throw of 11 inches, a con- 
stant lead of 4 inch, an outside lap for the valve of 1 inch, 
and the link-block below the center in the forward gear. It 
is very important that the following dimensions check exactly 
with the drawings: 

1. Length of combining lever between the central fulcrum 
and the upper and lower arm centers (see dimensions A and 
B, Figs. 9 and 10). 2. The eccentric crank throw and length 
of the crank arm. 

A change in the length of the eccentric rod changes the 
position of the valve approximately in proportion to the ec- 
centric throw and valve travel. In this case the proportion 
is as 11 to 5% or as 2 to 1; in other words, a change of 14 
inch in the length of the eccentric rod will move the valve 
approximately 144 inch when the link-block is in full gear 
and the main crank is on the dead center. The effect of the 
eccentric rod changes upon the position of the valve will be 
seen by referring to-Fig. 11. If the eccentric rod E is length- 
ened to #,, then the radius-rod R will be moved ahead to 


Fig. 17. Walschaerts Gear applied to American Type Locomotive 
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find irregularities in the lead as shown by the diagram Fig. 
12. The dots on the diagram represent the prick punch marks 
F and F, (Fig. 4), and the crosses represent the irregularities 
in the lead. First, the error between the forward and back- 
ward motion should be divided as follows: > 

The error in the forward motion at the front equals 3% — 4 
inch lead = &% inch error. At the back, 4 inch lead — 4% = 
1% inch error. Therefore, to square or equalize the lead, the 
valve must be moved ahead 4% inch. The error in the back- 
ward motion at the front equals, 7/16— 4 inch lead = 3/16 


inch error. At the back, 1/4 inch lead — 1/16 = 3/16 inch 
error. To equalize the lead, the valve must be moved ahead 
3/16 inch. 


As the errors in the two motions are in the same direction, 
it follows that one partially neutralizes the effect of the other, 
and that the combined or average error would be the differ- 
ence between the two, or 3/16 — 1/8 = 1/16 inch error. To 
divide this error of 1/16 inch, it will be necessary to move 
the valve one-half of this amount, or 1/32 inch back in the 
forward motion. In order to do this, the eccentric rod must 
be shortened 1/16 inch, according to the rule previously given. 
When this has been done, the tram lines will be located as 
shown by Fig. 13. The errors at the front, in the forward 
and backward motions, are now 13/32 inch, and at the back, 


Fig. 19. Walschaerts Gear on Pacific Type Locomotive 


position R,, and the valve stem will be moved a distance X 
in the direction of the arrow, thus displacing the valve from 
position V to position V,. 

The following rules can thus be formulated: If the link- 
block is below the link center when running ahead, then, in 
the forward motion if the eccentric rod is lengthened, the 
valve is moved ahead; whereas, if the eccentric rod is short- 
ened, the valve is moved back. For the backward motion, if 
the eccentric rod is lengthened, the valve is moved back, and 
by shortening the eccentric rod, the valve is moved ahead. If 
the link-block is above the center when running ahead, then, 
in each case, the valve will be moved in the direction oppo- 
site to that given in the foregoing. 

Changes made in the length of the link radius-rod will 
have approximately full effect on the movement of the valve. 
In other words, any variation in the radius-rod will produce 
about the same variation in the movement of the valve. In 
either forward or backward motion, the valve is moved ahead 
by lengthening the radius-rod the amount desired, and to 
move the valve back, the radius-rod is shortened. This holds 
good whether the link-block is above or below the link center 
in the forward gear. With these facts in mind, two examples 
will be considered: 

Example No. 1: Let it be assumed that, on tramming to 
the valve stem with the main crank on the dead center, we 


Fig. 20. Consolidation Locomotive having Walschaerts Gear 


3/32 inch, and it only remains to equalize the lead at the 
front and back for both motions. The position of the valve 
as shown by Fig. 13 is 5/32 inch too far back. Thus, 13/32 — 
1/4 inch lead = 5/32 inch error front, and 1/4 inch lead — 
3/32 = 5/32 inch error back. : 

As the effect of adjusting the radius-rod is direct, it follows 
that by lengthening this rod 5/32 inch, the valve travel will 
be equalized, thus giving a lead of 1/4 inch at the front and 
back for both motions, as indicated by the diagram, Fig. 14. 
The required changes, then, for Example No. 1, are as fol- 
lows: Eccentric rod shortened 1/16 inch; link radius-rod 
lengthened 5/32 inch. A final trial of the valve and cut-off, 
etc., can now be made, as previously described. 

Example No. 2: As another illustration, let it be assumed 
that, when tramming for lead, the results indicated by Fig. 15 
are obtained. In this instance, the error in the forward mo- 
tion at the front equals, 7/16 — 1/4 inch lead = 3/16 inch 
error; and at the back, 1/4 inch lead —1/16—=383/16 inch. 
error. : 

To square the lead, the valve must be moved ahead 3/16 
inch. The error in the backward motion at the front equals, 
1/4 inch lead —3/16—=1/16 inch error; and at the back, 
5/16 — 1/4 inch lead — 1/16 inch error. In this case the valve 
must be moved back 1/16 inch. 

As the errors in the two motions are in opposite directions, 
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the combined or average error will be the sum of the two, or 
3/16 + 1/16—=1/4 inch. To divide this error, it will be neces- 
sary to move the valve one-half the amount, or 1/8 inch 
ahead in the forward motion. To do this, the eccentric rod 
must be lengthened 4 inch, which will give a lead of 5/16 
inch at the front for both the forward and backward motions, 
and 3/16 inch at the back. The valve is now 1/16 inch too 
far back to equalize the lead. Therefore, the radius-rod must 
be lengthened 1/16 inch, which will give the results indicated 
by the diagram Fig. 14. The necessary adjustments, then, 
for Example No. 2, are, to lengthen the eccentric rod 4 inch 
and the radius-rod 1/16 inch. 

From the foregoing, it is evident that the errors in the 
forward and backward motions are made to correspond at 
the front and also at the back, by changing the length of the 
eccentric rod, after which the lead is equalized by changing 
the length of the radius-rod. Theoretically, the radius-rod 
should not be changed, but the necessary adjustment is so 
slight that it makes practically no difference in the move- 
ment of the valve. In special cases it may be desirable to 
equalize the valve travel when the gear is hooked up to give 
the cut-off which is most frequently used when the engine is 
in service. Thus, on a passenger locomotive, the most satis- 
factory results may be secured when the valve travel is equal- 
ized for a one-third or one-half stroke cut-off. In such a 
case, a slight irregularity at full stroke may be unavoidable 
but not detrimental. ; 


Setting Inside-admission Piston Valves 


The method of setting inside-admission piston valves is very. 


similar to that described in the foregoing. It must be remem- 
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is moved back. Bearing this in mind, an example of valve 
adjustment will be given. 

Let us assume that, when tramming a valve, the irregu- 
larities indicated by the diagram Fig. 12 are found. First 
the error in the forward motion is found. As this is 1/8 inch, 
the valve must be moved back 1/8 inch. The error in the 
backward motion is 38/16 inch, so that the valve must be 
moved back 3/16 inch. As these errors are in the same direc- 
tion, the difference between the two is found. This equals 
3/16 —1/8= 1/16 inch. To divide this error, it will be neces- 
sary to move the valve 1/32 inch ahead in the forward mo- 
tion. As the eccentric crank throw in this instance is 15% 
inches and the valve travel 5%4 inches, the ratio of the ec- 
centric throw to valve travel is approximately 2.7 to 1. 
Therefore, the eccentric rod must be lengthened 2.7 * 1/32 
inch, or approximately 5/64 inch, to move the valve ahead 
1/32 inch. The valve will now tram as shown by Fig. 13. 
As it is 5/32 inch too far ahead, the radius-rod should be 
shortened this amount in order to equalize the lead. The 
adjustments, then, are as follows: Eccentric rod lengthened 
5/64 inch; radius-rod shortened 5/32 inch. 

When setting outside-admission piston valves, the method 
described for slide valves is followed, as the arrangement of 
the valve gear is the same. The cut-off position of the valve, 
however, must be observed through peep holes, the same as 
with inside-admission piston valves. 

Fig. 17 shows the Walschaerts gear applied to an American 
type locomotive having slide valves. The link and reverse 
shaft bearings are bolted to a crosstie placed just ahead of 
the main driving wheels. A bracket bolted to the upper guide- 


Fig. 21. 


pered, however, that to perform corresponding functions, such 
a valve moves in an opposite direction to that of a slide valve. 
When setting piston valves, the steam chest heads should be 
removed, for the sake of convenience, and the cut-off positions 
of the valve are determined by observation through peep 
holes provided for that purpose. In this way the points F 
and F, are located on the valve stem, as indicated in Figs. 6 
and 7, by tramming from any convenient point in the back 
wall of the steam chest. The test for lead is made as pre- 
viously described for outside-admission valves. 

To illustrate the method of correcting errors with the in- 
side-admission type, suppose we have the following: specifica- 
tions: Maximum valve travel, 5% inches; eccentric crank 
throw, 15% inches; constant lead, %4 inch; steam lap of 
valve, 1 inch; and link-block below the center in forward gear. 

The effect of eccentric rod changes is indicated by the dia- 
gram Fig. 16. If eccentric rod # is lengthened to #,, then 
radius-rod R would be moved ahead to position R,, and the 
valve stem will be moved a distance X, thus displacing the 
valve from position V to position V,;. Therefore, the rules 
previously given for outside-admission valves also apply to 
this type. In any case, regardless of whether the gear is in 
the forward or backward motion, lengthen the radius-rod to 
move the valve ahead, and shorten it to move the valve back. 
It must be remembered that with an inside-admission valve, 
the front port opening is increased when the valve is moved 
ahead, and the rear port opening is increased when the valve 
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bar supports the valve rod. As the radius-rod is down when 
running ahead, the eccentric crank leads the main pin. Fig. 
18 shows an arrangement used on an Atlantic type locomo- 
tive. A cast-steel bearer placed between the two pairs of 
driving wheels, supports the link and reverse-shaft bearings. 
The valve is of the piston type with inside admission, and, 
as the radius-rod is down in the forward gear, the eccentric 
crank follows the main pin. Fig. 19 shows an arrangement 
used on a Pacific type locomotive with slide valves. A rocker 
is used to transmit the motion from the plane of the link to 
that of the valve stem; and the rocker-box is bolted to the 
guide yoke. Fig. 20 shows this motion applied to a consoli- 
dation type locomotive with slide valves. In this case the 
reach-rod of the reverse lever, is attached to an arm extend- 
ing down from the reverse shaft, in order to have the block 
below the link center when running ahead. Fig. 21 shows a 
heavy consolidation locomotive of the Mallet type. The valves 
of the rear engine are arranged for inside admission and 
those of the front engine for outside admission, and the neces- 
sary arrangement of the eccentric cranks and combining 
levers is clearly shown. Both valve motions are controlled 
simultaneously by a power reverse mechanism, the reverse 
shafts being connected by a jointed reach-rod. The different 
gears referred to are typical of modern practice, but by no 
means represent all the modifications in successful use. The 
general design of the engine affects to a great extent the 
arrangement of the motion. 
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AN EXHIBITION OF SAFETY DEVICE 
MODELS 


The illustration presented herewith shows a collection of 
models of different safety devices which were exhibited by the 
New York Central Lines at the session of the International 
Congress of Hygiene and Demography in Washington, D. C., 
from September 16 to October 5, under the general charge of 
Mr. George Bradshaw, general safety agent of the New York 
Central Lines. The following list shows the models which 
were on exhibition: 

Lathe guard. for end gears; two emery wheel guards; two 
water glass gage guards; shaker bar; protector for electric 
welder operator; two electric switch guards; four models show- 
ing exposed and correct method of applying set-screws,; model 
of gasoline turntable motor; two models showing exposed and 
correct method of guarding set-screws in drill press; two 
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WHAT A MAN CAN DO WHEN HE 
GETS MAD 


BY A. P. PRESS 


I saw an incident the other day that showed what a man 
can do when he gets provoked good and proper. 

It happened in the toolroom; one of the toolmakers had a 
fuse tip die to make. The blank was % inch thick and the fuse 
tip was about 1 inch long, round at one end and square at the 
other, with a wing-like projection on each side. The tool- 
maker was a good man, all right—in fact one of the very best . 
that ever filed a die—but I guess it must have been the 
“morning after’. He had laid out the die all right and had 
drilled and roughed out most of the stock when it dawned 
on him that he had made it left-handed, that is, he had laid 
the templet on the die blank wrong side up. While the die was 
all right, it, at the same time, was all wrong, or at least the 
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New York Central Lines Exhibit of Safety Device Models 


models showing joiner guards; two models showing rip saw 
and guard; model of car bridge with spurs to prevent slipping;. 
goggles used for emery wheel grinders; clamps and nozzle for 
sprinkler hose; and truck for handling driving wheel tire. 

Besides the models the exhibition included photographs of a 
great variety of safety devices, photographs of safe and unsafe 
methods of work, and samples of safety educational literature 
which is being distributed by the safety department of the 
New York Central Lines, 

2 ees 


Experiments undertaken by the Hungarian State Railway 
authorities show that an alloy of 78 parts of lead, 17 parts of 
antimony, and 5 parts of tin constitutes an excellent journal- 
bearing metal. Five thousand cars were fitted with this metal 
in order to test its efficiency, and after a usage of three years, 
the results are pronounced satisfactory. This metal will now 


be adopted for all journal bearings on the Hungarian State 
Railways. 


work from it would not fold up so as to bring the burr edge 
of the metal together. 

What did he do? He slapped that piece of work into the 
scrap-box, took another blank (they were all machined out 
ready for the templet) and in fwo hours and twenty minutes 
he had drilled out his die, roughed out the stock and finished 
it up ready to harden. 

I have seen quick work, but never did I see the same 
amount of hand work performed in the same length of time 
as in this case. It pays to get mad once in a while. 


* + * 


It has been found unprofitable to use old tin cans in the 
process of detinning for recovering the tin. The cost of col- 
lecting, transportation and inability to dispose of the black 
iron plate are responsible for the cans not being utilized. This - 
information was recently published by the United States 


Geological Survey which investigated the subject.—Brass 
World. 
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DIES FOR DROP-FORGING A CRANK- 
SHAFT 


BY J. W. JOHNSON* 


The dies for drop-forging the crankshaft shown in Fig. 1 
comprise an interesting set of tools, especially to those unac- 
customed to crankshaft diemaking. The principal interest of 
these dies lies in the fact that they. were made to forge the 
collars, pin and adjacent parts of the crankshaft only, the 
remainder of the ends of the crankshaft being forged under an 
ordinary trip hammer. The advantages to be gained in forg- 


ing the crankshaft in short dies are that on account of the 


Fig. 1. 


small amount of stock being acted upon, the forging can be 
thus made under a lighter hammer and stock of smaller 
dimensions may be used, for it can be worked up by passing 
it back and forth from the break-down to the impression. 
Another important advantage in forging this job in short dies 
is that there is less liability of the forging sticking in the 
dies while being forged. If long dies were used there’ would 


The Drop-forged Crankshaft 
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Fig. 2. Forming Dies for Forging a Crankshaft 


be more or less trouble from this source. Moreover, when 
the forgings stick in a long die it is harder to free them than 
it is from short dies. Short dies are also much easier to 
keep lined up than long ones; in fact dies long enough to 
forge this entire crankshaft would give constant trouble by 
working out of alignment. 

Fig. 2 shows the drop-forging dies for forming the forging, 
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Fig. 3. Finishing Dies 


the finishing being done in a separate pair of dies. It will be 
noticed that the break-down is of unusual width, which is 
necessary on account of the spreading of the stock. All cor- 
ners in the forming impressions were well rounded to prevent 
cold shuts. In making the top die for the forming operation, 
the projecting piece on the break-down was made by dove- 


* Address: 19 Harrington St., Revere, Mass. 
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tailing a separate piece into the side of the die. If this were 
not done, a great deal of superfluous labor would have to 
be done in shaping away the rest of the face of the die. 
The finishing dies are illustrated in Fig. 3, and, of course, 
the impressions are like those in the forming dies, except 
that the corners are not rounded as much and are flashed. It 
is obvious that no break-down or anvil was required on the 
finishing dies. 

The trimming die and punch for this forging are shown 
in Fig. 4, and it will be noticed that the die is made in 
halves and left open at the front for hot-trimming. The 
punch was milled out to receive the forging for trimming so 
that it would not bend during the trimming operation. 

The stock used for forging this crankshaft was nine inches 
long and four inches square. The first operation consisted 
of forging a tong-hold on one end. The piece was then put 
back in the fire, heated all over to a good forging heat, and 
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Fig. 4. Trimming Dies 


the first blow of the hammer given the piece when in the 
break-down. Care was necessary in locating the piece in the 
die for the first blow, for this crankshaft is longer on one 
side of the collars than on the other. The stock worked up 
very rapidly, as it drew from the smA4ller sections and flowed 
into the collars. Quite a number of blows were necessary to 
draw enough stock from the ends to get the collars full. 
After distributing the stock by means of the forming dies, 
a few blows in the finishing die brought the corners up and 
sized the forging, after which it was hot-trimmed in the 
ordinary manner in the trimming dies shown in Fig. 4. 


* * 


The statistics compiled by the Archiv fiir Eisenbahnwesen 
give the total mileage of the world’s railways in 1910 as 640,158 
miles; the total increase in the last year was 14,460 miles and 
in the last decade, 149,092 miles. This increase in mileage 
had been exceeded by but one previous decade, that between 
1880 and 1890, when 152,179 miles of railway were built. Of 
all the railways in Europe more than 50 per cent are owned 
by the respective governments: 60 per cent of the railways in 
Africa, nearly 60 per cent of those in Asia and about 95 per 
cent of those in Australia are owned and operated by the State. 
It is interesting to note that while Great Britain has no state 
railways, and Canada only 1718 miles out of a total of 24,731 
miles, this form of administration prevails almost exclusively 
in the British possessions of Asia, Africa and Australia. 

It is also of interest to record the growth of the world’s 
railway system from the time of its beginning. In 1840 there 
were about 4800 miles of railway in the world; in 1850, 24,000; 
in 1860, 67,000; in 1870, 130,000; in 1880, 231,000; in 1890, 
383,000; in 1900, 490,000; and in 1910, as mentioned, 640,000 
miles. 

* * * 

At a recent meeting of the Society cf German Engineers, 
Herr Hammer, after having reviewed the improvements in 
the locomotives shown at the recent Turin exposition in Italy, 
stated that the following lines of development are being fol- 
lowed: A high steam pressure; the use of steam more highly 
superheated; valve gear improvements; utilization of the 
heat of the waste gases now escaping through the smoke- 
stacks; and the purification and pre-heating of the feed 
water. 


October, 1912 


MACHINERY 


82 


THO pure peo] 
OTM “FUBOTAIqI’T 
JO9SIAg ‘pesn osR4) 


os 
eeee 


quieg “quBoLiqu’y 
SETIN ‘pasn osey) 


qureg ‘yuevomgqny 
Aqsoig ‘pesn esey 


‘pesn asus) 


qureg “UBOLIqn’y 


Sell 


SHIBUISY 
[e1eue+ 


“reo Josuessed — eq f1v9 yYysie1y — Aq ! yon) oulsue — “JW £ YONI zepus} — J, L—"[ee}S — Gg £ perly-je0}s — “J, °G £ Uom ys¥o — -[ “Q—-s00d — 


DA SOTIN Sd ot Peeasiea eis oil eB leah wouies en mat 
DA SOTIN FM aC eh Seca, Cee el rod ses ala 
O-PS seMsE | ah HO oe Fe IIS Pa A | cee. g lee el cI 
) | sor-yueweg | aq | gg | 8 $ | | DA sae hae. Sane) 
DA SOTIN Mois Ce acces Odie ace nl Samaria See g 
DA SOTIN Sa 4eaOTl ea Soa see eh Ta |i ete eecumines eae 
Q | somw-yuomog | tz | deo | g | ¢ | we | D rie secon Sage 
5 SeTIN TELS C8 hae eee OLMersADi eer Macce eer to) 
3) SOTIN Utah? 00. awh, Seal 8b earn) aS ye eigg 
9 Por Nacees McGegan apr el eat A | ere. c Merete cel) 
3 SoTIN TDM, med Meee SE OI, cer cee a yw tee a oT 
2) meu “ly BUNS | 25 es 9g Ue Deo ae tae oes ed seal i 
D ureuyn SclpetscOS We iene e Eel D Amlet cayec ener eee SATO 
sg aieeOUIOH SEUNG S| St 10 lee Mioe pe eh he A | abeco esc Ghe hie | FD 
bet Guam SOHN ela ey em et MLeg LEI CDow) large) beoee oie TO 
H | quomeg-sotn | wa | op | 3 | # | Bt | OD ee Le ae ees 
Pea) APSnIeH SUNT aa 429) er ee eer a de ah ee 8 | orp 
ee ened "oe ea oO Nee atest Bhat Dal eee. al Sees @\eT O 
PIP ence UNG MC rsh acre) Oral SE) ten | > Green of eter = bE “0 
9 ureuyng MAU eh | Ghee ental ESCH Ache enon ale C08 9 
9 ureuyng Dit eGt We carpe 98 <a He epee melo Le 
9 weuyng TAU OP ai ete OC ene perce sls) OSE) | oy 
9 FEE TEES p ee SAO EM HS a Oe ae 9 enn eae se 
9 meuyng NAT Sen ieee, tn Bis Si, Paap cal ad 
d maenyng Tad (OSs tte eS aan 262 3) ae _ ae ae TO 
1 ream | ant | pou Toe | woe | “pug! | “pug” 
a ean eM Re PY nl rea rena de eed laiaton Blu es bee a eHORTL 
er pra Bupang| FEUD | cog go xe00reIC] 
1290 


“edUBYSIP [[NJ Ppesserd o10jeq Yo uoyey, | 
d ‘iUey= q Sales AOaA— J A £poos—F {poos AT9A— 5 A 


“HO UBL « 


ee Oe feormquemer ORS 19g | DA) geese «| tebe g x7 
98 ) | sop-yuemeg | % | 4 | ce | 9 reiee ogres g x HP 
epee pei asemed | ce eae | aa be Oe eT ee eg ee 
eg So senyuemed | St le og 1 a we ee ee te te 
Bo | Oe eeepmmamemen,. | AP) At "| gg Pg ee Oey eee ae Game ee 
b8: | Oe | setneamemter Af 1-8 | ag NOP ee eae 
9g De.) permcqmemer aN y 8? |3.9g% ong ante ee a) eee ae ae ae 
g8. | D Avi toe pamomeg 0 | PS) 03 cos ty eos Ol ee kee 
ec | a SOLIN haat Woe ok 0. 8 ae 8g, Bees vepeen ge 
es | a SOIIN Peete Pek Se De te phaigu se wonc eee ede 
eg a SOTIN aR ae Se Oe at art L xg 
eg a SeqIN ed tl Se Iho Dua cece og. eee 7 oe ingame 
o¢ | a SOTIN yea an ae PN bee a elds Aloe)? 
g¢ | a SolIN 5 eis espe soe eRe eeoet ret) ede Foes 8417 
eg 3) p1iojo3 pug ee G8 ea ees eee OL x $¢ 
ge 9 prjORpL LT a MLE AP he OG) Rol ae nce ae ede Or X fg 
eg 9 proyes piel S| Ae | Atle Oger eee eer ene ae or x fg 
ee Dp PIOJORPU oo ShcA le Olam A teers ee toa geee g x Fp 
eg p paojesprg |" MF IONE ils 0G el etna ete eee eaee ae g xt 
ee 9 plojespiig iho AE GAT: 00 Bt ATi ee ye aloe tea g xt 
eg 3) proyes pig Poona te OR gece can ex or x fg 
0g © | senmsuemeg | f/f Pegi cp fart ee or x f¢ 
eg 9 paojospiag #4 S00 eee ae L xe 
ee 9 BIOrOSPraeL fel Ft ots | OP ob oe eee ea ame ts eel ee 
ee 3) p1r0je3 pig oe ee OR Ue om ale aiee g xt 
ee 3) poze plig $4 NSIS Oho SOY oe coe Seen eer aoa ¢ 
soyouy | °WeT soyour| VEN | yer | “pug “pug =| soyau 
ae ae ouaeT yo ome, | S204 "sn9 320g a0: opisuy episiag | Teer 
r -Ipuop 41499 | gu134yn5) -!P4D qa [ey ‘o}ouRI 
A bes ’ oxy 


SLI4 SSHdd HIXV CNV THHHM AO FIEVL 


October, 1912 


WHEEL AND AXLE PRESS FITS 


The accompanying table gives data for wheel and axle press 
fits, as used in different railroad shops. The data given in 
the tables requires no further explanation, as it merely re- 
cords the practice followed in various shops. The writer had 
the opportunity of obtaining this data during the carrying out 
of a systematic investigation covering the points recorded. 
He believes that a great deal of interest is attached to this 
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Illustrations showing where Dimensions given in the Accompanying 
Table are measured 


subject, as he found that in all the railroad shops visited the 
men were very much interested in the methods followed in 
other shops. It will be seen that the practice differs consid- 
erably in the various places, both as regards the speeds and 
feeds used in wheel and axle turning and as regards the al- 
lowances for fits. Five shops are represented in the table, 
the data from each being grouped together as indicated. Two 
dimensions are given for each axle or bore diameter, these 
being measured in two directions at right angles to each other 
as indicated in the accompanying illustration. H. 


* * * 


CHECKING LIST FOR DRAWINGS 


BY E. E. MINARD* 


The questions are sometimes asked, ‘Why is it necessary t° 
check drawings? -Why cannot the draftsman be depended upon 
to make them right in the first place?” AS a matter of fact, 
however, draftsmen are no more infallible than other men, al- 
though probably no less so. There are few who can make a 
drawing with the average amount of detail without some error 
or omission being found by a competent checker. The errors in 
design or dimensions are apt to be quite costly if not discov- 
ered before the parts are machined or assembled. It has been 
the experience of the writer that the most costly errors occur 
where they are least expected, and particularly with regard 
to matters which it has not been considered necessary to 
check. If the drawings cover simple and inexpensive parts, 
the checking might cost more than an occasional spoiled 
piece, and, in that case, it might be dispensed with, but when 
the drawings cover expensive parts, like tool work, careful 
checking is imperative. 

It is often claimed that draftsmen are apt to be careless 
when they know that their work is to be checked afterwards. 
This may be true if the discipline is lax and the checker is 
inefficient, but if a standard checking list, such as given in 
this article; is handed to the draftsman with the understand- 
ing that his work must conform to its requirements, a marked 
increase in the efficiency of the draftsmen will, in most cases, 
be noted. The checking list submitted herewith is given as 
an example for one special class of work. Different lists should 
be prepared for different classes of work. In making up such 
a list, one should guard against the mistake of trying to make 
this standard checking list as complete as an instruction 
book. To make it efficient and useful, it must be brief in 


* Address: 722 Saginaw St., W., Lansing. Mich. 


MACHINERY. 


83 


every item, and must be used simply as a supplement to other 
necessary instructions. The sole object should be to instantly 
call to the mind of the draftsman the requirements of the 
standard practice. The list given below is for punch and die 
work drawings, and will, of course, vary according to the 
practice and working conditions of different drafting-rooms. 


Standard Checking List—Punches and Dies 
Design Approval: 


1. Authorization, requisition, 


memorandum, 
sketch or sample. 


blueprint, 


2. Yearly requirements. 
8. Grade of tool. 
4. Method of operation. 
5. General and specific requirements of departments. 
6. area htt, in design, compared with other up-to-date 
tools. 
7. General. design. 
Assembly: 
1. Views and projections. 
2. Work to be easily placed in die. 
3. Work to be easily removed from die. 
4. Same gaging points on succeeding operations. 
5. Parts to be readily machined and assembled. 
6. Interference of moving parts, slides, etc. ¢ 
7. Burr side of blank in proper relation. 
8. Provision for grinding. 
9. Stripping and knockout devices to be adequate. 
10. Clearance for slugs and burrs. 
11. Setting pins. 
12. Safety pins for unsymmetrical blanks. 
13. Punch height to clear work during forming operation. 
14. Size of punch shank to be standard. 


15. Relation of shut height to available presses. 
16. Size of dowel pins and standard screws. 
Details: 
1. Views and projections. 
2. Views of details placed in same relative positions as 
assembly. 
3. Detail to check with assembly. 
4. Easily machined. 
5. Hasily assembled. 
6. Easily hardened without liability to check. 
7. How fastened in place. 
8. Scaling and calculating of dimensions. 
9. Intermediate dimensions. 
10. Overall dimensions. 
ee J Pibetuqest 
12. Size and location of holes. 
13. Finish marks. 
14. Grinding marks. 
15. Detail number. 
16. Name. 
Number of pieces required. 
18. Material. 
19. Hardened. 


20. Ground. 
21. Forging. 
Title 


1. Class and type of punch and die. 
Part number. 

Model number. 

Scale. 

Initials. 

Drawing number. 

Date drawn. 

Date traced. 


eral Requirements: 

Neatness and clearness. 

Crowding of views, details and notes. 
Lettering. 

Lines. 

Section-lining. 


Ge 
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The different men in the drafting-room use all or part of this 
list, as required. The designer uses the section on ‘‘Assem- 
bly.’ The head of the division or department uses the sec- 
tions under the headings “Design Approval,’ and “Assembly.” 
The detailer uses the portion under the headings “Details,” 
“Title,” and ‘General Requirements.” The tracer need pay 
attention only to the section of “General Requirements,” after 
which the checker uses the complete list with the exception 
of “Design Approval.” It is understood that before a list of 
this kind can be used successfully, detailed instructions in 
separate form must be given to the draftsmen, covering all 
the parts to which attention is called in this list. 

* * * 


Men who are absolutely convinced of the accuracy of their 


opinions will never take the pains of examining the founda- 
tion on which they are based.—Buckle. 
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RELATIVE FIELDS OF THE BOARD AND 
STEAM DROP HAMMERS 


BY H. TERHUNE* 


It has been suggested that the steam drop hammer is rapidly 
replacing the board drop hammer. The writer wishes to state 
that after visiting practically all of the drop-forge plants and 
manufacturing plants making drop forgings, he is not of the 
opinion that the steam drop is replacing the board drop on 
the same class of work, but that the nature of the work at the 
present time has outgrown the limits of the board drop, which, 
even from a mechanical point of view, has always been placed 
at 3000 pounds falling weight. 

In the Middle West and along the Lakes, where the bulk of 
heavy forging is done, drop hammers of from 2000 to 16,000 
pounds falling weight are required. Here we find, perhaps, one 
and one-half board drop to every steam drop hammer, with 
a total falling weight much in favor of the steam drop; but 
from the western borders of Pennsylvania and New York to 
the Atlantic coast the conditions change almost as abruptly 
as does standard time, and we find about twelve and one-half 
board drop hammers to every one steam drop. The bulk of 
the board drops are from 800 to 1500 pounds and the steam 
drops from 2000 to 5000 pounds. Generally speaking, it is 
as difficult to convince people in New England of the merits 
of the steam drops as it is to do the same thing with relation 
to the board drops in the Detroit and Cleveland districts. 

Each hammer has its advantages. The managers of the 
drop-forge shops say that a certain class of accurate work can 
be done more economically on a board drop than on a steam 
drop, provided that it does not require a hammer larger than 
from 1500 to 2000 pounds, and a number of plants that 
have been provided with all steam drop hammers have re- 
cently put in board drops to take care of this class of work. 
However, there are four or five drop-forge shops in the Middle 
West where nothing is considered except steam drop ham- 
mers for all classes of work. 

Nearly everyone admits that the cost of operation and re- 
pairs is greater on the steam drop hammers, but at the same 
time about one-third more work can be done on these. The 
writer has failed, however, to obtain exact data as to the 
relative cost of operation and upkeep of the two types of 
machines. Some claim that these items are about double for 
the steam drop hammers, but this seems rather high. 

The power required for board drop hammers varies con- 
siderably with the nature of the work. Very little power is 
required at the point of “pick-up” if the work is practically 
“die to die.’ A great deal more power is required when the 
work is very soft and there is no rebound; this is largely 
due to the small amount of kinetic energy in the driving 
pulleys, the rolls thus having to pick up a dead load from 
rest. When there is a good rebound, with the knock-off 
properly timed, the board will have practically the same 
upward velocity as have the rolls when they come together, 
and the ram is simply continued on its upward stroke by 
the rolls. Heavy flywheels would be an advantage, but makers 
of drop hammers would hardly consider them on account of 
the danger of the heavy overhanging weight on the end of 
the driving shaft. In several shops, however, they have been 
used for years without an accident, and in these places the 
manufacturers will consider no other. construction. 

It is rather difficult to find a better machine than the board 
drop hammer on certain classes of work, at least in cases, 
for example, where hammers of from 500 to 1500 pounds (or 
even up to 2000 pounds) are used, and the shop is driven 
by water power or natural gas at 12 cents per 1000 cubic feet, 
or even electric current at from one to one and one-half cents 
per kilowatt-hour, especially when coal is as high as in New 
England. 

. When the work is heavy and requires a great deal of break- 

ing down, and there is considerable drawing and bosses to 
be forged, and even when light work is to be done having 
thin sections that cool quickly, such as gear blanks with thin 
webs, I-sections, etc., requiring quick sharp blows, the steam 
drop will make the best showing in nearly all cases. 


* Address: 873 N. Main St., Chambersburg, Pa. 


‘the revolving element. 


October, 1912 


At the present time the waste heat boiler mounted on the 
top of each heating furnace is receiving considerable atten- 
tion. This boiler generates the steam for the hammer with 
little or no extra fuel other than that required for heating 
the work being forged. If the waste heat of each furnace 
were sufficient and could be utilized to generate enough steam 
for its own drop hammer, regardless of size, the board drop 
hammer would become obsolete on account of the superior 
economy of the steam hammer. At present, the relative ad- 
vantages of each, however, depend, aS we have seen, on Many 
conditions, some of which are purely local in their character. 

* * * 


LARGH VERTICAL ROTARY CONVERTERS 


Two 38000 K. W. vertical rotary converters have recently 
been built by the Westinghouse Electric & Mfg. Co. in its 
East Pittsburg works. These machines. are of especial in- 
terest because they are the largest rotary vertical converters 
ever constructed. They were built for the New York HEdison 
Co. The accompanying illustration shows a sectional draw- 
ing of these converters, some of the mechanical features of 
which are rather interesting and different from those hitherto 
used on ordinary electrical machines. The pedestal on which 
the armature rotates is made in one piece from a hollow steel 
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Section through Large Westinghouse Rotary Converters 


casting. A much more rigid construction is possible in this 
way than with a steel pedestal provided with a flange on its 
lower end bolted to a cast-iron base. A roller thrust bearing 
is arranged at the top of the pedestal to take the weight of 
. This bearing rests on the plate having 
a spherical seat carried on the pedestal, so that perfect align- 
ment is possible. The roller bearing can be easily taken out 
by removing the top plate of the machine. When it is neces- 
sary to remove the top plate, the weight of the rotating parts 
is carried by six 1%4-inch bolts which pass through the flange 
at the base of the pedestal. When the top plate is taken off 
these bolts are screwed up until they raise the rotating ele- 
ment a trifle and assume its weight. 
* * * 


ARTIFICIAL RUBBER 


A consular report states that a factory for producing 
artificial rubber has been established at Ymuiden, in Hol- 
land. It is stated that the company that has started this 
factory has succeeded in producing a substance having the 
qualities of rubber, and in addition, some advantages over 
genuine rubber. The principal ingredients of the product are 
said to be fresh sea fish with about 15 per cent of natural 
rubber, the resulting substance being as flexible and as elas- 
tic as rubber, but costing but one-sixth of real rubber. The 
low price of the product is caused partly by the use of the 
by-products, which can be employed as artificial fertilizers. 
It is stated that this artificial rubber can be vulcanized, 
that it is benzine-proof and that it can resist the effect of 
heat. The substance much resembles real rubber, but the 
slightly fishy smell betrays the chief ingredient. It is ex- 
plained that this will be prevented by extracting the fat from 
the fish used. The development certainly is interesting, pro- 
viding the claims, too, are not “fishy.” 
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WATCH MOVEMENT MANUFACTURE —4 


METHODS, MACHINES AND SPECIAL TOOLS USED BY THE SOUTH BEND WATCH CO., SOUTH BEND, IND. 


BY DOUGLAS T. HAMILTON* 


The final operations on a watch movement, such as jewel- 
ing, stem fitting, banking, dialing, balance truing, over-coiling, 
spring truing, finishing, timing and adjusting, are necessarily 
hand operations which require the attention of experienced 
workmen. The assembling operations are, of course, also ac- 
complished by hand. Before the winding wheels, plates, 

‘bridges or other exposed portions of the movement are ready 
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Fig. 40. Machine used in Damaskeening Winding Wheels, etc, 


to be assembled, they are usually decorated by means of a 
tortoise shell lap charged with carborundum, held in a 
damaskeening machine. In addition to the operations men- 
tioned, the methods used in making the dials will be dealt 
with in the following. 
Decorating Watch Movement Parts 
To produce the decorations on the winding wheels, ete., the 
parts are held in the spring chuck A of the damaskeening 
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The oscillating movements of the work required to produce 
the desired decorations are obtained from irregular faced cams 
H, which, through an adjustable pawl J transmit the required 
oscillating movement to the head J. As is shown in Fig. 42, 
this pawl can be slid back and forth on pin K, and thus be 
brought in contact with the irregular faces of the various 
cams. The entire head which carries the change gears and 


Fig. 41. 


Damaskeening Machine of the Upright Type for Decorating 
Bridges, Plates, etc. 


work is thus moved back and forth while the work is being 
rotated. 

The head Z carrying the spindle in which the diamond- 
charged lap is held is pivoted at a point M, and is made to 
move through an arc by operating knob N, which has a worm 
formed on its forward end meshing in a rack cut in the base 
of the holder. This adjustment of the spindle is necessary to 
change the angular position of the face of the lap in refer- 

ence to the work, so that fine or 
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Fig. 42. Construction of the Damaskeening Machine shown in Fig. 40 


machine shown in Fig. 40. The tortoise shell lap, which for 
the steel parts is charged with diamond dust, is held in the 
spindle B, the latter being rotated by a belt C running on 
pulley D. The work is rotated by the cam-shaft # through 
change gearing F’, the former receiving power from grooved 
pulleys G, through a worm and worm-wheel. 

* Associate Editor of MACHIN®RY, . 


wide ‘“‘wavy” decorations can be pro- 
duced. The head carrying the lap 
can also be adjusted laterally to con- 
form to the diameter of the required 
circle by means of a knob O and 
screw P. The lap is kept in contact 
with the work by the operator press- 
ing on knob Q. 


Damaskeening Bridges and Plates 

The bridges and plates are deco- 
rated in a machine which differs in 
construction to a considerable extent 
from that shown in Figs. 40 and 42. 
This machine is shown in Fig. 41 at 
work on the rear watch plate. As 
before, the decorating is accom- 
plished with a tortoise shell lap, 
which in this case, however, is 
charged with carborundum. The lap 
is held in a spindle A, which is ro- 
tated at a high rate of speed by ~ 
means of a belt B and pulley C. The 
table D on which the lap spindle is 
held can be tilted to an angular po- 
sition, so as to change the width of 
the decoration. For large work, the 
table can be moved back and forth, 
and is provided with an index, so 
that all lines can be spaced the same 
distance apart. 

Head EH, carrying chuck Ff’, which holds the work, can be 
given a variable oscillating movement by means of a worm 
and worm-wheel, the former being driven by a pulley G@ from 
the overhead works. The belt driving the worm is shifted 
by means of a foot lever, stops being provided to give the 
required arc of oscillation. 

When irregular patterns are desired, ixregularly-faced cam- 
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strips retained on the rear of the machine are brought into 
play. These cams, through the medium of a follower, impart 
a forward and backward movement to the head, the latter 
being raised and lowered automatically by means of pulley HZ. 
This pulley is driven by a round belt from the overhead 
works, and by means of stops which shift the driving belt, its 
direction of rotation is changed to raise and lower the head. 
The head can also be moved back and forth by means of 
knob I. 

The variety of patterns which can be produced on this sim- 
ple machine is very great. By using any one of the irregu- 


larly-faced cams, the outline of the pattern is altered, and by 
using the same cam, but changing the angle of inclination of 
the lap spindle, an entirely different pattern is produced. 
Various combinations of patterns can in this way be produced 
special attachments. 


without The lap, of course, is kept in 


Fig. 483. Jewel “‘Letting-in’’ Machine and Caliper Rest for governin: 
Diameter of Hole for Jewel : 


contact with the work by the operator, who presses on the 
knob J with the palm of her hand. 


Fitting Jewel Settings and Jewels 

The jewels, which act as bearings for the staffs, are not in 
all cases set directly in the plates and bridges, but are located 
in settings, the latter being retained in the plates and bridges. 
The machine used for producing the holes in the settings for 
the jewels is shown in Fig. 43. The setting is held in a spring 
collet A, and the boring tool in a holder B, provided with a 
shank fitting in spindle C. 

A device called a “caliper rest” is used in connection with 
this machine for determining the diameter of the hole for the 


Fig. 44. 


“Cutting-in’’ Machine for Jewel Settings 


jewel. This caliper rest is shown in detail in Fig. 45. The 
jewel is placed between the two jaws D and #, and as arm 
F is cast rigid with the base, it follows that (when the jaws 
are together) arm H, which is pivoted at a point G, must be 
deflected when the jewel is placed between the jaws. As 
radius R is twice 7, the spindle C of the machine which fits 
in the bushings J is moved out a distance equal to the radius 
of the jewel. Then, as the cutter is set directly on the center 
line or axis of the machine spindle, it will produce a hole 
(when cutting on one side only) equal to the diameter of the 
jewel. 
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The plate or bridge in which the setting is retained is bored 
out in the “cutting-in’ machine shown in Fig. 44. This 
machine is also provided with a caliper rest A similar in con- 
struction to that shown in Fig. 45. The work is held in the 


quill chuck B, which is tightened onto the work by turning 
the corrugated ring 0. This ring, in turn, operates a ring 
having cam grooves which draw in the dogs D to grip the 
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Fig. 45. Construction of the Caliper Rest shown in Figs. 43 and 44 


work. This chuck is provided with a quill in which the 
spindle of the chuck rotates. The quill # is held by a clamp 
screw G in a U-shaped groove cut in the rest F. The spindle 
of the chuck is driven from pulley H by means of a clutch J. 
This method of holding and driving the chuck is conducive 
to greater accuracy, because vibration and wear are practically 
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Fig. 46. Gaging the Holes in Jewels by Means of a Needle Gage 


eliminated. The pull of the belt does not affect the alignment 


of the spindle, and the latter is free to rotate in the quill 


which is clamped rigidly in the rest. 


Another good feature of the quill chuck is that it can be 
removed from the machine and replaced with the assurance 
that it will always run true and be in perfect alignment. A 
chuck is also made for every different part, and is used only 
for that part, thus insuring interchangeability—one of the 
chief objects sought in modern manufacturing. 

Polishing and Gaging Jewels 

The jewels used for bearings in watches are obtained from 
Switzerland already drilled. It is necessary, however, to lap 
the holes and round the corners (making what is called an 
“olive” hole), so the staff will rotate in it with as little fric- 
tion as possible. The jewel is held in a small speed lathe, the 
spindle of which is rotated at about 150,000 R. P. M. The 
polishing is accomplished by a lap made from peg wood— 
the same class of wood as is used for pegging shoes—charged 
with No. 6 diamond powder. 
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After lapping, the holes are gaged by means of a “needle” 
gage in the manner illustrated in Fig. 46. At A the gage 
is shown in position for inserting it into the jewel; at B 
the operator has forced the needle into the jewel, and is ob- 
taining the correct reading on the scale; and at C the needle 
is forced out to the limit. The needle is slightly tapered and 
is set in a holder, and its position with reference to the scale 
gives the diameter of the hole in the jewel. It is absolutely 
necessary that the jewel be placed on the needle in the man- 
ner illustrated at A in Fig. 46, because of the slenderness of 
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blank, the latter is bent out of shape, so it is necessary 
to flatten it on an ordinary flat die. 

When the dials or bases have been prepared in the manner 
described, the copper bases are laid flat in a sieve tray, after 
they have been cleaned in acid, washed and dried. The tray 
containing the copper blanks is then taken to a sifting device 
which holds the ground enamel, the latter being sifted over 
the dials by means of a knocker, producing a slight vibratory 
movement of the container, thus spraying the enamel evenly 
over the copper blanks. After an even deposit of enamel has 


Fig. 47. Furnace for ‘“‘Baking’’ the Enamel on the Watch Dials 


the needle. If it were attempted to put the jewel on the 


needle when the latter was in the position shown at B or C, 


a broken needle would be the result. 
Making Watch Dials 

A watch dial consists of a copper disk or base upon which 
three or more layers of enamel are deposited. The first coat 
—known as the grip coat—is much harder than the top or 
last coat. The enamel used for watch dials comes from 
Germany. It is received in the form of lumps, which are 
broken up and put in a grinding barrel provided with a wedge- 
wood lining. The grinding is accomplished by porcelain balls, 


Fig. 48, Dial Printing Machine 


been sprayed on the copper disks, they are dried over a gas 
fire. Both the back and front of the copper disks are treated 
in this way. Then the front of the dial receives a second 
coat of a uniform thickness. After applying this coat, the 
enamel is fused in the gas furnace shown in Fig. 47, where 
the dials remain for about one minute. They are then taken 
out and allowed to cool off gradually. 

The dials used on expensive watches are as a rule double 
sunk, that is, they are composed of various sized disks 
soldered together, that portion of the dial around the second 
hand usually being depressed. In such a case the enamel- 
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Fig. 49. Construction of the Dial Printing Machine shown in Fig. 48 


which are put in the barrel with the lumps of-enamel. After 
the enamel is ground it is sifted through bolting cloth—the 
same as that used in flour mills—two meshes of this cloth 
being used. The finely powdered enamel is used on the back 
of the dial—it being absolutely necessary that the enamel 
used on the front of the dial be of a uniform size of grain. 
After the copper bases have been blanked out in the punch 
press, the dial feet are riveted in. Small rings are then 
soldered around the base of these dial feet so that they will 
be held securely. In soldering the dial feet into the copper 


coated disk is taken to a small grinding machine where 
that portion of the dial to be sunk is removed by means of 
a copper arbor coated with flour of emery, and located by 
means of a pilot fitting a punched hole in the dial. This 
emery charged arbor grinds away the enamel down to the 
copper on each side of the dial. The dials are now coated 
with paraffine wax, and an aluminum cup is placed around the 
ground ring in the enamel; then this is luted in place with 
wax. This aluminum cup is now filled with pure nitric acid, 
which eats or burns through the copper in about ten minutes. 
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While eating out the small copper disks with nitric acid, 
the dials are placed in a box-shaped container, provided with 
a rather ingenious arrangement to carry away the fumes of 
the acid. As is well known, nitric acid fumes, if in the 
vicinity of steel parts, will soon cause oxidation. Now, as 
the dial house is in close proximity to the factory in which 
the steel parts are made,. the fumes of the acid would be car- 
ried to the other manufacturing departments and cause an 
endless amount of trouble. The device about to be described, 


Fig. 50. Temperature Adjusting Cabinets 


which was devised by Mr. Charles T. Higginbotham, consult- 
ing superintendent, takes care of these acid fumes in a satis- 
factory manner. ; 

The arrangement consists of a funnel-shaped box through 
which the acid fumes are blown by means of an electric fan. 
This funnel-shaped box terminates in another box, where the 
fumes meet with a fine spray of water which descends in the 
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Fig. 51. Interior Arrangement of the Temperature Adjusting Cabinet 
shown at Ain Fig. 50. Fig. 52. Temperature Regulator 


shape of a fog, absorbing the nitric acid fumes and car- 
rying them to the sewer. 

After burning out a portion of the copper disk, the hole is 
lapped with a copper lap coated with a putty powder made 
from oxide of tin. The sunken portion of the dial is then 
cemented in place with gum arabic and the parts are soldered 
together. The dials are next coated with shellac varnish to 
obviate scratching, There are a number of other minor opera- 
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tions on the dials before they are ready to have the char- 
acters stamped onto them, such as beveling the edge, arilling 
eross holes through the dial-foot pins, etc. 


Printing the Characters on Watch Dials 


The characters which were formerly painted on watch dials 
by artists are now put on by means of a transfer method, 
using a steel stamp in a dial printing machine. This machine 
is shown in Fig. 48, and in detail in Fig. 49. The dial to be 


‘printed is placed in a nest A held in the table of the machine. 


The steel stamp OC fastened to the table has the characters cut 
in it (not in relief). This stamp is coated with fondant and 
the excess material removed, leaving the characters filled with 
the “paint.” The operator, by means of handle D, now 
throws in the clutch, indexing the table to bring the steel 
stamp under the rubber transfer pad #, the latter being 
brought in contact with the stamp by means of a cam. The 
table is again indexed, bringing the dial under the rubber 
transfer pad, and the characters are stamped on. 

The mixture used as a paint for printing the characters on 
the dial is composed of black enamel, which has been ground 
extremely fine and then mixed with oil of thyme. After 
the dials have been stamped they are coated with ‘‘under-glacé”’ 
and the dials black-fired. Before this latter operation, how- 
ever, the dial has received two impressions in the dial print- 
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Fig. 53. Scales for Weighing Balance Screws 


ing machine, the first impression being allowed to dry before 
th second one is applied. The black-firing takes place in the 
gas furnace shown in, Fig. 47. 

The machine used for printing the characters on the dial 
has some interesting mechanical features. It consists essen- 
tially of a table B on which the work and stamp are held. 
(See Fig. 49). This table is indexed or rotated by means of a 
sector gear F meshing with a pinion G keyed to the spindle of 
the table. An indexing dial H, provided with two notches in 
which an indexing finger fits, locates the table in the two 
positions. The sector gear receives its motion through bevel 
gears J and a worm and worm-wheel J, the latter being driven 
by pulley K belted to the overhead works. 

The rubber transfer pad is operated by means of a cam 
Land bell-crank lever M, the latter being fulcrumed at N. The 
upper arm of this lever straddles a sleeve O which butts 
against a shoulder on spindle P. This spindle has an arm Q 
fastened to its top end carrying an adjustable screw R which 
comes in contact with the upper end of the spindle carrying 
the rubber pad. Spindle S is returned to the “up position” by 
means of a spring 7 working against collar U which is fast- 
ened by a set-screw to the spindle. 


Assembling and Finishing Operations on Watch Movements 


Upon completion, all of the small parts are turned into the’ 
stock-room from which they are sent out when needed. When 
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the jewels have been burnished into their settings, the settings 
are put into the plates and bridges, and the latter are ready 
to be assembled with the various parts of the movement. Fol- 
lowing this, the hair spring is trued, over-coiled and vibrated 
for strength. The balance is also trued up and fitted to the 
staff. Probably one of the most interesting operations per- 
formed on a watch movement in its final stages of completion, 
however, is that of temperature adjustment. After the watch 
movement has been completely assembled and tested, it is 
placed in the oven shown at A in Fig. 50. This is provided 
with a water jacket having a capacity of 40 gallons, and is 
heated by two 4-candlepower bulbs, which keep the water at 
a temperature of 90 degrees. The water jacket is used as a 
precautionary measure so that in case the electric current is 
turned off for a short time there will be no difference in the 
temperature. ; 

The device used for heating this cabinet and keeping it ata 
uniform temperature is shown in Figs. 51 and 52. The door 
is made to fit closely and is provided with a door jamb set at 
an angle. The electric bulb B is 
wired to the electric circuit and 

also to the temperature controlling 

mechanism. This, as shown in Fig. 
52, consists of a wooden base C, to 
which a block D is fastened to hold 
the lamp socket. Two bi-metallic 
bars FE and F are let into a wooden 
block G. These bars are .made 
from a strip of brass % inch wide 
by 0.060 inch thick by 12 inches 
long, to which a strip of steel 0.040 
inch thick is soldered. The wires 
L and M lead from the switch of 
the electric wiring, while wire O 
connects the bar E with the lamp. 
The brass strips on these bars face 
each other. Contact is made by a 
platinum tipped adjusting screw P 
that comes in contact with the 
platinum facing R on bar £. 

This device works on the same ° 
principle as a compensated balance. 
Heat expands the brass strips to a 
greater extent than it does the stee! 
strips, thus bending’ the bars out- 
ward and breaking the electric cir- 
cuit by separating the platinum 
faces. Screw P is used to adjust 
the contact at the proper point, 
so as to regulate the temperature. A thermometer Q 
is suspended with its bulb near the watches to be tested, so 
that a true temperature will be recorded. The watch move- 
ments are kept in this cabinet at a temperature of 90 degrees 
F. for 24 hours. 

After the movements have been removed from cabinet A, 
Fig. 50, they are placed in the ice box shown at B. Here they 
are left for 24 hours at a temperature of 45 degrees F. They 
are taken out and the change in time noted. The adjustment 
for temperature is accomplished by changing the weight of 
the balance screws, and also their location in the rim, so as to 
equalize the expansion and contraction of the balance. 
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Weighing Balance Screws 


The scales used for weighing the balance screws are shown 
in Fig. 53 and in detail in Fig. 54. The dial is provided with 
100 graduations, each graduation equaling one ten-millionth 
of a pound avoirdupois. The lower dial hand registers 1 
when the larger hand makes one complete revolution of the 
dial. 

Referring to Fig. 54, it will be seen that this scale consists 
of a beam A pivoted at point B on a balance staff C, the pivots 
of which run in jewels. Attached to the staff C and to a pin 
in wheel D is a watch hair spring #. The main wheel Ff held 
on arbor G.rotates the small needle 7, which makes one com- 
plete revolution to every eight revolutions of the large hand J. 

To weigh a balance screw, the glass door K is swung back 
and the screw deposited in pan Z. Then the door is closed 
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and the hair spring HZ wound up by means of knurled thumb- 
screw M and pinion N, until the tension of the hair spring 
overcomes the weight of the screw. The screw is then re- 
moved from the pan and the door closed, when the hands 
register the weight of the screw on the dial in ten-millionths of 
a pound avoirdupois. Flat spring O and thread P take up 
the back-lash in the gearing. So sensitive is this scale that 
the amount of lead deposited on a piece of paper when writing 
a name with a lead pencil is clearly registered on the dial. 

A difference in weight in a pair of screws, located in the 
rim of the balance, of one ten-millionth of a pound equals a 
variation of one second an hour in a watch. 

Final Inspection 

In the making of the South Bend watch movement parts, 
over twelve thousand separate and distinct operations are re- 
quired. Over one hundred operations are performed on the 
dial alone, while the completed watch has passed through four 
hundred and eleven inspections. After the watch movements 
have been accurately adjusted and timed they are, as a final 
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Fig. 54. Construction of the Balance-screw Scale shown in Fig. 53 


test, run for six days in order to insure uniformity of rate. 
Even after a watch movement has passed through all of these 
inspections and has been packed ready for shipment it goes to 
a final inspector, who unpacks the movements and puts them 
through a final examination for the purpose of reducing to a 
minimum the chance of any defect. 


* * * 


A bill framed as a committee measure by the Patents 
Committee of Congress, and which covers the features of 
all the different bills that have been brought in during the 
present session of Congress relating to patent monopolies, ~ 
contains the following features of special importance: It 
provides for compulsory licenses, which, however, will not 
apply to the original inventor, but only to those persons or 
corporations who acquire patents by purchase, and who in 
the past have often done so for the purpose of suppressing 
competition. It also provides that no purchaser, licensee 
or lessee of a patented article shall be liable for action for 
infringement of the patent because of breach of any contract 
of sale or license. The bill does not propose to take away 
any right of action, so far as the contract is concerned, but 
it does take away the rights that may now exist to bring an 
infringement suit growing out of a contract with regard to 
the use or sale of a patented article. It also proposes to so 
amend the Sherman anti-trust law as to make it clearly ap- 
plicable to combinations and trusts in restraint of trade 
where patents are involved in the monopoly. 
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THE REVIVAL OF BUSINESS 


The fall season has opened with a heavy increase of business 
in iron and steel products, machine tools, accessories and kin- 
dred lines required in manufacturing, which makes the out- 
look bright; but the tendency to ‘mark up prices higher than 
conditions warrant is a mistaken policy that will inevitably 
result in a setback. 

The crops are large and the railroads have more freight 
than they can move, and there is already a car shortage which 
is likely to increase to serious proportions. So marked a re- 
vival of trade in a presidential election year is a phenomenon 
almost unequaled. The common notion that business must be 
dull every four years apparently has been exploded, and we 
sincerely hope that the quadrennial scare incident to the presi- 
dential election has been dispelled. 

America’s resources are too great and its business is based 
on too solid a foundation to be seriously disturbed by possible 
or impending changes in the political complexion of the gov- 
ernment. Changes in economic policy are inevitable, and 
whatever the coming readjustment of the tariff schedule may 
be—for readjustment there will be, in some respects, whoever 
is elected—these changes will be made conservatively and with 
due regard to the welfare of the great industries that have 
developed during the past fifty years under a protective tariff. 
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THE TESTING OF MATERIALS 


When speaking of the testing of materials for construction, 
one generally understands merely the testing, by suitable ma- 
chines or other means, of the various qualities of a material. 
The scope of the work of the International Association for 
Testing Materials, however, is much greater than implied by 
this narrow definition of the testing of materials. It is recog- 
nized that it would be of little or no use, though we were ever 
so expert in the mere testing of materials, if we did not at the 
Same time know exactly what was required of certain ma- 
terials for certain service. We may, for example, be able to 
test the tensile strength, elastic limit, hardness, elongation 
etc., of the material entering into steel rails, but the informa- 
tion thus obtained would be of comparatively little value did 
we not at the same time know, with certainty, the require- 
ments necessary for steel rails that have to stand the pound- 
ing of heavy engines on a sharp curve at high speeds. It is 


_ one very often misunderstood and misapplied. 


- tain fundamental principles. 
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the object of the men interested in the testing of materials 
not only to devise means for carrying out the required tests, 
but also to settle upon the necessary specifications for ma- 
terials to be used for different purpo* ~ and to aid the makers 
of these materials, if possible, in obtaining the required quali- 
ties in them. The scope of the International Association for 
Testing Materials, therefore, is a very wide one. It embraces 
in its final analysis not only that part of the engineering 
science which deals directly with the study of materials, but 
also that which enters into the fields of design and manu- 
facture. The work of the association is highly important to 
the engineering world, and the sixth congress of the associa- 
tion, held in New York City during the early part of Septem- 
ber, tended to emphasize this fact. The great number of papers 
presented indicated the activity of the members, and the en- 
gineering world, in general, is to be congratulated upon the 
effective work being done. 
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MECHANICAL EFFICIENCY 


The theory of the efficiency of machines is one of the sim- 
plest in applied mechanics, but it nevertheless seems to be 
The hundreds 
of inventors of perpetual motion machines are notorious ex- 
amples of those who misunderstand it and the great prin- 
ciple of conservation of energy, but they may be classed as 
impractical men of little or no importance in the machine 
building world. There is another large class, however, whose 
ideas are embodied in machines built, sold and used with vari- 
ous degrees of satisfaction who are more or less hazy on cer- 
It is important that this class 
thoroughly understand the general principles which conserve 
power, reduce wear, and tend generally to promote the life and 
efficiency of machines. 

A machine may be effective without being mechanically effi- 
cient, and again it may be mechanically efficient without being 
effective. This is an apparent paradox generally understood 
and appreciated. A worm-gear, as ordinarily made, is effective 
but not efficient, and on the other hand if highly efficient it 
fails to be effective as a brake—a most important consideration 
in some machines. In the case of machine tools, mechanical 
efficiency is ordinarily regarded as a minor matter, while ac- 
curacy, convenience of operation, adaptability, safety and pleas- 
ing lines are of paramount importance.. But mechanical effi- 
ciency, aside from power saving, is important, nevertheless, as 
a mechanically inefficient machine wears rapidly and requires 
more lubrication to do its work than the efficient machine. 

The efficiency of a machine is measured by the percentage of 
useful work available after transformation in the machine. 
The percentage of useful work is always less than one-hun- 
dred, is rarely over ninety-five in the simplest mechanisms, 
and is often less than ten. Efficiency is expressed by the for- 
W—w 
——, in which # is efficiency; W, the work put 
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in; and w, the work delivered. 
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A stiff machine in which the train of mechanism is well sup- 
ported is more efficient, other things being equal, than one 
having a weak and flexible train. Work is lost in bending 
the parts, especially when the action is intermittent. A recip- 
rocating motion may be transmitted, for example, through a 
lever so weak and flexible that all the work put into the ma- 
chine is lost in deflecting this member, thus producing molecu-- 
lar distortion and heat. Take, for example, a compressed air 
riveting machine of the alligator type. The stiffness of the 
levers is an important factor in its efficiency. A riveter hav- 
ing ample cylinder capacity might, nevertheless, be so weak 
in the levers that the toggle action would fail to produce the 
squeeze necessary to upset the rivets. The work that should be 
expended on the rivets is lost in friction of the pivots and in 
springing the levers which yield at the critical position so 
much that the necessary force to upset them is not developed. 
This machine would use as much compressed air as another 
of the same size but with stiffer mechanism which would ef- 
fectively set the rivets. One is efficient and the other is 
totally inefficient, 
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Hence mechanical efficiency, while meaning the percentage 
of power available in terms of the power expended on a ma- 
chine, should also mean that the machine is so designed that 
its parts are subjected to minimum wear, that a minimum 
amount of oil is required for lubrication and that no part is 
subjected to sucti Sigh bending stresses at any point that it 
bends appreciably, when transmitting the load required to do 


its work effectively. 
* * * 


SQUARE AND HEXAGON SOCKETS 


The analysis of the stresses acting in square and hexagon 
socket safety set-screws by Mr. Myers in another part of this 
number, is an excellent example of practical application of 
mathematics to design. This is a case in which the strength 
of two members should be equal, if possible, but the propor- 
tions necessary for equal strength cannot be determined by 
simply adding here and taking off there. While the analysis 
is not rigid, it is sufficiently complete to answer practical re- 
quirements. It shows how the wrench socket may be so pro- 
portioned as to secure the maximum strength for both the 
wrench and the screw. Of paramount importance is the matter 
of durability when the hollow screw is employed for lathe 
chucks and other parts requiring constant manipulation. While 
it is shown that for pulley hubs and other machine parts the 
hexagon socket set-screw is best, as it can be so proportioned 
as to have greater strength than square socket set-screws of 
the same size, it is also shown that the square socket is better 
adapted for those situations in which it is subjected to daily 
use. Hence for lathe chucks, drill chucks, lathe dogs, etc., the 
square socket is preferable. 

The superiority of this method of determining proportions 
of machine parts over mere guesswork and numerous tests is 
obvious. Tests, of course, are necessary to verify conclusions 
and make certain that the minor factors neglected in calcula- 
tions are not of greater importance than assumed, but a com- 
paratively small number of tests will suffice to verify a 
rational design; whereas, with rule-of-thumb or guesswork 
design those proportions necessary for maximum strength 
and efficiency are usually found only by a slow and costly 


process. 
* * * 


TABLES AND DIAGRAMS 


There is considerable difference of opinion among mechani- 
cal men regarding the relative advantages and uses of tables 
and diagrams for recording data. Some engineers seem to 
prefer to tabulate all data coming under their observation, 
which may be useful in their practice, regardless of the fact 
that much of this information could be more conveniently 
shown in diagrams. Others have what might be called the 
diagram hobby, and apparently believe that all mechanical 
data that can possibly be given in diagram form should be 
put in that shape. 

Both of these extreme types show a lack of appreciation of 
the true uses of tables and diagrams. There is, in general, a 
fairly well-defined field for each, and engineering data should 
_be recorded partly by tables and partly by diagrams, accord- 
ing to which form best meets the requirements of the practical 
man. Whenever the matter dealt with has to do with parts, 
devices and objects made in certain specified sizes, once stan- 
dardized, a table is most convenient. As an example, may be 
mentioned data relating to tap drills and other dimensions 
required in the use of pipe taps. Here a diagram is of little 
or no value, as there are but comparatively few standard pipe 
tap sizes, and all the dimensions relating to each of these sizes 
can be easily and conveniently tabulated with much greater 
exactitude than they could be put in diagram form; at the 
same time the chance of error in using a table is far less than 
in reading off a dimension from a diagram. The diagram, 
again, is most useful in cases where an indefinite number of 
combinations of values may exist, and where curves may be 
used to indicate the values to be found for any combination. 
An example of this kind is a horsepower diagram from which 
the horsepower that may be transmitted by gearing of dif- 
ferent pitches and velocities may be found. In this case, tables 
would be entirely too voluminous, and could hardly contain 


MACHINERY i 


all the possible combinations covered by a diagram of com- 
paratively simple construction. 

In a general way, therefore, the proper place for a table is 
where certain definite data are known and fixed and the 
values to be found corresponding to them can be conveniently 
put in plain figures. The diagram should be used instead 
in all cases where a great number of different combinations of 
two or more initial values are given, and where a tabulation 
would be entirely too voluminous to be practicable, both be- 
cause of the time required for compilation and the incon- 
venience incident to its use. The diagram has in some cases 
another advantage—a curve may show the trend of certain 
functions, indicating the rising or falling values under certain 
conditions, etc. In this case, the diagram is especially useful 
in investigating work, when making tests, or when comparing 
the relative efficiency of mechanisms. 


* * * 


THE ONE HE GOT FROM HOME 


BY A. P, PRESS 


Bill was a first-class toolmaker, one of the very best 
we had in the shop, and the only fault we had to find with 
him was that nothing he ever did or saw us do—in fact, 
nothing in the shop or even in the whole country was so 
good as what they did ‘back home.’ What they did “back 
home” according to Bill’s tell was certainly a wonder. 

One day he got to talking to the boss patternmaker about 
extension bits. ‘ 

“I tell you what, the extension bits we have ‘back home’ 
are way ahead of anything that you can get in this country, 
and the next time any of the boys go ‘home’ I am going to 
send and get one for you. I’m willing to pay for the bit, 


. just to show you what they make over there.” 


Two weeks after that one of the boys in the shop made 
up his mind to take a trip to the old country, and when 
he came into the shop, after he got his ticket, Bill put it up 
to him to get him (Bill) an extension bit. 

“Buy me the very best extension bit you can find, no mat- 
ter what you pay for it, or who makes it, and bring it back 
when you come, and I will make it right with you.” 

“All right,’ and off he went. 

Two months passed by, and one day he came in and asked 
for his old job, and as he was a “crackerjack” good man, we 
were glad to get him, and told him to come in in the morning. 

When he came in the next day he brought in Bill’s exten- 
sion bit. It was in a box the same as they make “back home,” 
and what it said on the label we are unable to tell as we only 
read and speak one language. 

“There,” said Bill, as he proudly took it out of the case, 
“there’s a bit that is a bit. Look at that finish, and look at 
the way the blade is held in on the end.” 

“Say, but that is pretty good,” said the boss patternmaker, 
“but at the same time it looks kind of familiar. What name 
is that on the shank? Hold on a minute. I can read that. 
Why that was made by the S. S. & S. Co., right up here in 
the next town.” 

“Well, Bill,’ said the boss patternmaker, “I want to thank 
you for that bit. Never mind if it was made only ten miles 
away, it has been to the old country and back again, and that 
is more than I ever expect to do, and I shall treasure it all 
the more for that.” 

This was the last of anything that we ever heard about 
“back home.” 

wick 

According to The Foundry, experiments have been made by 
the Crane Co., Chicago, Ill., which have shown that if iron 
borings are used in place of a portion of the gravel mixed in 
concrete, floors of this material can be successfully used in 
certain portions of foundries. Many foundrymen are inter- 
ested in the use of concrete floors, but have generally found 
them unsatisfactory because molten iron will not lie on con- 
crete on account of its porous and, therefore, generally moist 
condition. The mixture recommended consists of one part 
cement, three parts sand, four parts gravel, and one part of 
iron borings. It is stated that floors made from this mixture 
are perfectly safe. 
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CASEHARDENING AND CASEHARDENING PRACTICE* 


A REVIEW OF METHODS IN THE BICYCLE, AUTOMOBILE BUILDING AND ALLIED TRADES 


BY ROBERT H. GRANT} 


A great improvement has been made in casehardening pro- 
cesses during the last few years. The advance was begun 
with the development of the bicycle industry, and the neces- 
sity for casehardened parts of the highest quality in auto- 
mobile manufacture has been the cause of still further im- 
provements in this field. 

As an example of what can be accomplished by proper 
methods, consider the transmission gearing of an automobile. 
Who would think of throwing in the back-gears of a lathe 
or any other machine tool without first stopping the machine? 
In an automobile, however, this very thing is actually done, 
perhaps a hundred times a day, by a person who gives little 
thought to what he iis really doing. Yet the gears stand up 
under this treatment because of being manufactured from 
special steels developed during comparatively recent years, 
and because of being heat-treated and casehardened by im- 
proved methods. 


Principles of Casehardening 


Casehardening is actually only an improvement on the old 
cementation process used in times past for making steel from 
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Fig. 1. Box for Casehardening, of Approved Design 


wrought-iron. This process consisted of rolling the wrought- 
iron into thin strips and then placing it in boxes with some 
material containing a fair portion of carbon. These boxes 
were then heated to a very high temperature and the carbon 
was gradually absorbed by the iron. 

In modern casehardening there are a number of different 
questions that must be taken into consideration. In the first 
place, the steel or material to be used must be considered. 
Another most essential thing is the casehardening furnace 
which must give a uniform heat. As oil has almost wholly 
superseded coal for heating easehardening furnaces, the 
changes in furnace construction have, of late, been consid- 
erable. The box constitutes ‘another item which must be con- 
sidered, as well as the material used in packing the parts 
to be casehardened. The methods used for hardening the 
parts after they have been carbonized is another question 
that must be dealt with. 


: * See also the following articles previous] ublished in MacuIn 
. Casehardening,” August, 1905, engineerinsy eunion: “The Gascharaenl 
ing Furnace, pune, 1907, engineering edition, and the articles there 
referred to; “Casehardening Practice at the Juniata Shops of the 
Pennsylvania Railroad,” July, 1910, engineering edition; ‘‘New Case- 
hardening Methods,” February, 1912, engineering edition; “Caseharden- 
ing Temperatures, July, 1912, engineering edition. See also MACHIN- 
ERY’S Reference Book No. 63, “Heat l'ieattment of Steel.” 
+ Address: 912 Oakland Ave., Ann Arbor, Mich. 


Steel to be used for Casehardened Parts 


As the casehardening process consists in adding carbon to 
the steel, it is necessary to use a material which will absorb 
the carbon without necessitating overheating or burning. The 
effect of carbon on steel is, in general, it may be said, to 
make it dense, and the denser the steel, the higher the heat 
necessary to open the pores through which it must absorb 
the carbon. A low carbon steel containing say from 0.15 to 
0.20 per cent of carbon is, therefore, most suitable for case- 
hardening. It should also be borne in mind when selecting 
the material that the casehardening process does not eliminate 
any of the impurities ordinarily found in iron, such as sul- 
phur, phosphorus, etc., and hence a material as free as pos- 
sible from these impurities should be selected. 


Furnaces for Casehardening 


In building or constructing a furnace for casehardening, 
the size of the work to be hardened should be the first con- 
sideration. It is far better to use a small furnace with a 
small box whenever possible. If the work varies in size, 
different sizes of furnaces may be used, Small furnaces re- 
quire less fuel, and small work must be placed in small boxes 
as otherwise the pieces packed near the sides will be over- 
heated while those in the center will not reach the required 
temperature. The furnaces should be made right- and left- 
hand so that they can be placed close together. Thick walls 
should be used to retain the heat. These walls should be 
supported by a substantial concrete foundation, so that they 
will retain their position and shape, even when subjected to 
a high heat. Large flues should be provided to carry away 
the smoke and gases. 

The furnace should also be so constructed that as much as 
possible of the heat of the combustion gases may be ex- 
tracted before they are discharged. The flues and all parts 
of the furnace should be easily accessible, and a door, the full 
width of the oven, should be provided so that the tiles can 
be taken out and the flues cleaned. A pressure blower with a 
light oil should be used with all the pipes accessible and 
placed, preferably, above the furnace. If, however, they are 
placed below ground, they should be arranged in compart- 
ments which can be easily reached if repairs are required. 

The blower pipes should be run through the furnace so as 
to preheat the air used; if cold air is used directly it will 
reduce the heat in the furnace. The furnace fronts should 
be made in several parts to prevent cracking, with the door 
properly balanced and lined. A shelf should be provided, 
projecting at the front, for holding the boxes when they are 
taken out or put into the furnace. The smokestack should 
be made of sufficient height to produce a good draft. 

Burners should be placed both at the front and rear of the 
oven and should be arranged in separate compartments, so 
that the heat will be uniform in the oven. The hot gases will 
then pass over the top of the compartment wall and strike 
the boxes on the top, after which they pass out through 
small openings in the corner of the furnace. They then take 
a zigzag course under the tiles and pass from there through 
a flue to the rear of the furnace. A large conduit should be 
provided just below the ground which will catch all the soot. 
This conduit should be provided with iron covers which can 
easily be taken off to remove the accumulation of soot. 

The furnace should not be heated too quickly, as this is apt 
to crack the brickwork. The cooling should also be done 
gradually. After the work has been taken out and the heat 
shut off for the day, all the dampers should be closed to hold 
the heat. In this way the furnace will cool slowly and crack- 
ing or bulging out of shape will be prevented. In addition, 
it will be easier to heat the furnace the next morning, as it 
will have retained some of the heat. 

When work is to be annealed, it should be placed in the 
furnace after the work to be hardened has been removed, 
and then the furnace brought to the proper heat. The ma- 
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terial to be annealed can then remain in the furnace until 
the next morning with the furnace closed up and the burners 
turned off. 

A light oil should be used. It should have a high heating 
value and be comparatively free from carbon deposits, etc. 


Boxes for Casehardening 

The boxes for casehardening should not be made larger 
than necessary for the class of work being handled. They 
should be made from a malleable iron, as ordinary cast-iron 
boxes are not suitable on account of the fact that they are 
very porous and absorb the carbon of the carbonizing material. 
The boxes should also be provided with feet, as shown in 
Fig. 1, so that the heat can circulate all around them, The 
covers should be provided with ribs on the top to prevent 
excessive warping, and the sides should be ribbed so that a 


Fig. 2. Grapple Iron or Fork used for Handling Casehardening Boxes. 
Fig. 3. Truck for Handling Heavy Boxes 


fork or grapple iron, as shown in Fig. 2, can be used for 
handling the boxes. The sides of the boxes should taper 
slightly towards the bottom so that the contents can be easily 
dumped out of them; they are also easier to cast when made 
in that way. 

When very large boxes are required, they should, if possi- 
ble, be provided with a hole through the center so that the 
heat can reach the contents from the inside, as well as from 
the outside. A box of this kind is shown in Fig. 4. For long 
work, such as shafts, tubing, etc., a wrought-iron pipe with 
a cap on each end provides an ideal box. 


Local Hardening 

In many cases it is essential that the piece of work be 
hardened at a certain place and that other parts be left soft. 
There are three ways in which this can be accomplished: 
First, by copper-plating and enameling; second, by covering 
the part which is not to be hardened by fire clay; and third, 
by using a bushing or collar to cover the part to be left soft. 

In the first case the article should be painted with enamel 
where it is to be hardened, the enamel being baked after hav- 
ing been applied. The remainder of the piece that is to be 
left soft is copper-plated. In the second case, if the article to 
be hardened has a recess, such as a hole, slot, etc., this may 
be filled with clay. The third method is used when a shaft, 
for example, is only to be left soft for a short distance. A 
collar is then placed on the shaft, and this provides the easiest 
and least expensive means for accomplishing the purpose. 

In the case where enamel and copper-plating is used, the 
enamel will burn away and allow the surface covered by it 
to absorb carbon and, hence, to be hardened, whereas the 
copper will stand a very high heat and prevent hardening of 
those portions that are covered by it. If the copper is burned 
off, it is an indication that the work has been overheated. 
The clay prevents the hardening of a portion of the work in 
the same way as does the copper. It is also of advantage 
when dipping the work, as it prevents the formation of steam 
pockets which are apt to warp or distort the piece. When 
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a sleeve or collar is used, this should be made about one-half 
inch longer than the part which is to be left soft, so as to 
prevent carbonization near the ends of the collar. 


Packing for Hardening 

The packing room should, if possible, be separate from the 
room containing the furnaces, so that the packing can be 
done without the discomfort of the heat and dust. Tables 
on wheels, or trucks, provided with shelves of the same 
height as the shelf in front of the furnace and large enough 
to hold the required number of boxes for one furnace, should 
be provided, so that the packed boxes can be easily moved to 
the furnace and quickly placed in it. The work to be hard- 
ened should be classified according to its size and the per- 
centage of carbon required, as it will take a higher heat for 
larger work, as well as for pieces which are required to 
absorb a higher percentage of carbon. 

There are a great many different kinds of hardening ma- 
terials, but the old-fashioned method of using ground bone 
can always be relied upon to give satisfactory results. Dur- 
ing the last few years, however, the use of bone in various 
manufactures has increased so that the price of ground bone 
for casehardening purposes is almost prohibitive. Leather 
has become very extensively used for this purpose, it being 
first burned and then ground and graded. 

A mixing bin is a great advantage in connection with the 
handling of the casehardening material. Some partly used 
bone and some new is then used to make a mixture suitable 
for the size of the pieces to be hardened. Large pieces re- 
quire a richer material than smaller ones, as during the 
higher heat required for the larger pieces and the longer 
application of the heat, more of the carbonizing material will 
burn away. 

When packing a box, first put a layer of the casehardening 
material on the bottom, the thickness of this layer depend- 


Fig. 4. Large Circular Box with Hole in Center for the Circulation 
of the Gases of Combustion ; 


ing upon the size of the pieces to be hardened. If the articles 
are heavy, they do not require such great care in packing, but 
if they are thin or long, or have a peculiar shape, greater 
care is required. It has frequently béen stated that one piece 
should never be permitted to touch another when packing, 
but it has been found that this precaution is not necessary. 
If a box is properly sealed, the parts can touch each other 
without injury. Thin long pieces should, if possible, be placed 
in an upright position to prevent their sagging out of shape. 
Between each layer of pieces, casehardening material is 
packed according to the size of the pieces to be hardened. It 
has been found from experience that if there is not enough 
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of the carbonizing material in the box, the work is liable to 
have soft spots. 

About two inches from the top of the box, sheet steel strips 
about 1/16 inch thick should be laid and these should be 
covered with a layer of about one inch or more of powdered 
charcoal. Then the cover is placed on the box and the edges 
are sealed with fire clay. If there is any doubt about the 
length of time required for heating the pieces to obtain a 
certain depth of case, wire a couple of pieces together, allow- 
ing the wire to project out of the box. These pieces can 
then be taken out quickly and hardened, and, in this way, it 
can be ascertained whether the parts have been sufficiently 
carbonized. In casehardening very small work, it is advis- 
able to wire the pieces together so that they can be taken out 
of the box at once; otherwise, they would have to be picked 
out with small tongs, as it is impossible to sift very small 
work in a screen because the mesh would have to be so fine 
that it would take a long time to do the sifting and the work 
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Fig. 5. Mandrel used when Hardening Collars, etc., on the Outside 


would become too cold for hardening. If it is desirable to 
color the work, from one-third to one-half of the carbonizing 
material should be burnt leather. 

The boxes should never be put into the furnace under a 
high heat, but should be placed in it when its temperature is 
from 800 to 900 degrees F. Then the heat should be slowly 
brought up to from 1500 to 1800 degrees F. In placing the 
boxes in the furnace, great care should be taken that the hot 
gases have an opportunity to circulate all around them. A 
pyrometer should be put in some convenient place and 
properly wired so that the heat in the furnace can be readily 
ascertained at any time. If there is a great deal of night 
work to be done, a recording pyrometer should be used as it 
gives the man in charge a record of the heats during the 
night. 

By the aid of the pyrometer it has been. found that it is 
necessary to have an expansion tank in order to get a con- 
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Big. 6. Holder for Parts which are to be hardened locally 


stant air pressure, otherwise the pulsation from the blower 
will affect the heat in the furnace. This expansion tank 
should be situated so that the blower is connected directly 
with one end while the discharge pipe is connected at the 
opposite end. This will then act as a reservoir, producing a 
constant pressure. When oil is used for the heating, it is 
preferable to pump it from the storage tank in the ground 
to a stand pipe, which will insure a constant flow of the oil. 
The intermittent action of ‘the pump, should the oil be used 
directly as it comes from it, is objectionable. There is also 
another advantage, in case the pump should have to be shut 
down on account of break-down. In that case, the furnaces 
could still continue to operate, as the stand pipe should hold 
a supply of oil sufficient for several hours. At night and on 
holidays the oil should be drained back into the storage tank 
in order to minimize the danger incident to its use. 

The supply pipe for the air should come from the outside 
and should be so arranged that the air passes through a fine 
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wire netting, so as to prevent foreign substances from enter- 
ing the blower. 

On the outside of each furnace a card should be placed tell- 
ing the kind of work that is in the furnace, when the work 
was put in, the heat required for it, and when it is to be 
removed. These cards can be kept as a record which will 
be of value when comparison is made with the depth of case 
obtained under any specific conditions. j 


Carbonizing, Reheating and Hardening 


The heat required for casehardening is a great deal higher 
than that required for ordinary hardening. If, for example, 
the material to be casehardened was heated only to 13875 
degrees F., which would be sufficient for the hardening of 
ordinary tool steel, the result would be very unsatisfactory. 
In fact, there would be no result at all. Small parts must be 
heated to at least 1575 degrees F., in which case sufficient 
depth of carbonized surface will be obtained in from six to 
eight hours. The time recorded as the correct one for case- 
hardening should be taken from the time the boxes are heated 
clear through. 

The correct way in which to caseharden is first to carbonize 
the material and then to allow the boxes to cool down with 
the work in them, after which they are reheated and hard- 
ened in water. The reheating refines the grain of the steel 
and prevents the formation of a distinct line between the 
outer hardened case and the soft core. If there is a distinct 
line between these two sections, the case is liable to flake off 
when the hardened part is subjected to severe stresses. 

A still more refined method of casehardening is to repack 
the work, after it has been carbonized, in old bone, and after 
heating for two or three hours take it out and dip the pieces 
in the hardening tank directly as they come from the boxes. 
This will produce a very fine grain and in many cases pre- 
vent warping. If the work is large and it is required to 
toughen the inner core, it should be reheated to a higher 
heat than otherwise; then, after dipping, reheat again to 
1500 or 1600 degrees F.. according to the size of the work, and 
redip. 

However, if the work to be hardened consists of bolts, 
nuts, screws, etc., it is satisfactory to dump them into water 
directly from the furnaces, without any reheating. A regular 
iron wheelbarrow with two pieces of flat iron placed across 
it lengthwise should be provided. On top of these bars is 
placed a sieve made from 1/8-inch wire with 1/4-inch mesh, 
about 18 inches square by 6 inches deep. This sieve should 
have a handle 6 feet long and 5/8 inch in diameter. The 
boxes are emptied into this sieve, and after sifting, the heated 
material is dumped into a tank of cold water which should 
be of sufficient size to prevent the water.from heating too 
quickly. Care should also be taken in emptying the contents 
of the boxes into the water that they are not all dumped in: 
one place, but scattered about in the tank. A constant flow 
of water should be available while the work is being hardened. 
The work should under no circumstances be removed from the 
furnace until the heat has been lowered, as the steel should 
be treated as tool steel after it is carbonized, and it would be 
injurious to the steel to harden it at the high carbonizing 
heat. : 

Gears and other parts which should be tough, but not glass 
hard, should preferably be hardened in an oil bath. There 
is then less liability of warping the work, and the hardened 
product will stand shocks and severe stresses without break- 
age. Cotton-seed oil is the best hardening medium to be used 
in this case. 

After the work has been properly carbonized, the next 
operation in the case of all parts, except those mentioned as 
exceptions above, is to reheat. This may be done either as 
already explained, or it may be done in a regular muffle gas 
furnace in which the work can be put in rows on the tile. 
In this way the work can be heated very slowly, a new piece 
being put into the furnace to take the place of each piece as 
it is removed. Collars, ete., which are required to be hard- 
ened on the outside, but ought to be left soft on the inside, 
should be hardened on a mandrel, such as shown in Fig. 5, 
the diameter of the mandrel being from 0.001 to 0.003 inch 
smaller than the hole in the piece to be hardened. If the 
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inside of the piece only needs to be hardened and the outside 
should be left soft, a cup-shaped holder, such as shown by 
the dash-dotted lines in Fig. 6, may be used. In this case 
the work will harden at B while it is left soft at A and C. 

The hardening tank should be about 30 inches in diameter 
and 36 inches deep and have a constant flow of water from 
a pipe in the center about 6 inches below the surface. 


Straightening the Work after Hardening 

On account of the manner in which steel is rolled, drawn 
or forged, the density varies in different parts of the steel, 
and no matter whether the material is heat-treated or not, it 
will warp more or less when hardened. It is, therefore, neces- 
sary to provide apparatus for straightening the work. In 
straightening, it is necessary to bend the work about twice 
as much as would be required to merely keep it straight while 
the pressure is applied, as, on account of its elasticity, it 
will have a tendency to work back to its original form. Small 
rollers and shafts can best be straightened in a vise by hav- 
ing a three-point contact on the jaws. For large diameters a 
special straightener will be required. A surface plate placed 
to the height of a man’s eye, and at a slight angle towards 
the light, provides the easiest means for testing work of this 
character while being straightened. 

When there is a large quantity of rings to be straightened 
or trued up, a surface plate can be readily rigged up in the 
following manner: A solid strap is provided on one side and 
a compound leyer on the other, adjustable to any place along 
the plate by means of a slot in the latter. By a slight move- 
ment of the lever the ring can be trued up. An indicator 
should be placed at the front of the plate so that the operator 
can try a ring to see at which points the ring is out, and also 
the amount necessary for making it round. In straightening 
washers or flat pieces of any kind, the hydraulic press pro- 
vides the best possible means. It might be well to mention 
that washers or flat pieces should be ground by taking a 
small amount off. each side alternately, as, otherwise, they 
wi. return to their original warped shape. Another pre- 
caution, relating to the grinding of cylindrical surfaces, is 
to use a copious supply of water, as otherwise the heat of 
the grinding operation will draw the surface, producing soft 
spots. These will appear to have been caused by improper 
casehardening, but as a matter of fact, they are wholly pro- 
duced during the grinding operation. 

* * + 


ITALIAN NATIONAL AERO LEAGUE 


A national “Aero League” has been formed in Italy and the 
raising of funds by public voluntary subscriptions has been 
started to build an aerial fleet of one hundred aeroplanes for 
‘the Italian government. A similar movement for collecting, 
by voluntary subscriptions, funds for the building of military 
airships has also been started in France; and the extent to 
which the military craze carries some of the European coun- 
tries is further exemplified by the fact that in Sweden volun- 
tary subscriptions are now being solicited for the building 
of battleships. A curious thing is that these movements meet 
with enthusiastic response, and that in Sweden, for example, 
millions of dollars have been collected within the space of a 
few months. 


* * % 


LIMITS ON GEARING 


In an article in the Machine Tool Engineer, a supplement 
to the Practical Engineer (London, England), Mr. Francis W. 
Shaw gives the following table for allowable limits for spur 
gearing, the limits being based on the pitch of the gears: 


Center 


Blanks, 
Distance 


itch * 
Pitch Diameter Outside Diameter 


0.000 to —0.005 
0.000 to —0.005 
0.000 to —0.006 
0.000 to —0.006 
0.000 to —0.007 
0.000 to —0.008 
0.000 to —0.010 
0.000 to —0.015 


+0.002 
+0.008 
+ 0.0085 


—0.003 to —0.005 
—0.004 to —0.006 
—0.0045 to —0.007 
—0.005 to —0.008 
—0.006 to —0.009 
—0.007 to —0.010 
—0.008 to —0.011 
—0.009 to —0.012 


+0.004 
+0.005 
+0.006 
+0.007 
+0.008 
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CHORDAL THICKNESSES AND ADDENDA 
FOR GHAR TEETH AND GEAR CUTTERS* 


In measuring the thickness of gear teeth and gear cutters, 
it is necessary to make allowance for the curve of the pitch 
circle of the gear. In the ordinary 1414-degree involute 
system, eight cutters to a set are used, the cutters being 
laid out as follows: No. 1, for 185 teeth; No. 2, for 55 teeth; 
No. 38, for 35 teeth; No. 4, for 26 teeth; No. 5, for 21 teeth; 
No. 6, for 17 teeth; No. 7, for 14 teeth, and No. 8, for 12 
teeth. 

In the following article will be given formulas for finding 
the chordal thicknesses and what is called the ‘corrected’ 
addenda, that is, the perpendicular distance from the chord 
at the pitch circle to the outside diameter of the gear ag 
indicated at H, in Fig. 1. In the accompanying Data Sheet 
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Figs. 1 and 2. Notation used in Formulas for Chordal Thicknesses and 
Addenda of Gear Teeth and Cutters 


Supplement, tables are given for the chordal thicknesses and 
the corrected addenda for gear teeth and gear cutters. Let, 
a—=half the angle subtended from the center of the gear by 

one gear tooth (see Fig. 1), 
N=number of teeth in gear, 
T =chordal thickness of tooth at pitch line, 
D=perpendicular distance from chord T to center of gear, 
H= perpendicular distance from chord to outside circum-. 

ference of gear, 
C= radius of gear at pitch line, 
H=outside radius of gear. 

The formulas are as follows: 
90° 
o=— T= 2 6 << sin a; 


D247 C? SaT es A= Hp, ‘ 

In the case of the gear cutter (see Fig. 2), the chordal 
thickness is the same as that for the gear, but the corrected 
addendum of the gear cutter is different from the corrected 
addendum of the gear. The two dimensions, however, added 
together must equal the total depth of the gear tooth. To 
obtain the corrected addendum A of the gear cutter, we can, 
therefore, either subtract the dimension H, as found by the 
previous formulas, from the dimension for the total depth 
of the tooth, or we can take the dedendum for the particular 
pitch required from any standard table of gear tooth parts 
and subtract the dimension K, Fig. 2, which is found by 
the formula: 

K=C (1—Cos a). 

The values thus found are given in the tables entitled 
“Chordal Thicknesses and Addenda for Gear Cutters” in the 
accompanying Data Sheet Supplement. As these tables are 
calculated for both diametral and circular pitch and for all 
commonly occurring pitches in either system, they should 
prove of considerable value to persons engaged in gear cut- 
ting or in the making of gear cutters. 

* * * 

Rivets should never be used in direct tension, but bolts and 

nuts should be used instead. 


* With Data Sheet Supplement. 
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PRE-HEATING METALS TO BE WELDED BY OXY-ACETYLENE PROCESS" 


OBJECT OF PRE-HEATING, AND METHODS AND APPLIANCES USED IN THIS WORK 
BY J. F. SPRINGERi 


The use of the oxy-acetylene torch for heating the work 
from the ordinary open-air or room temperature to that of, 
say, red heat, is a rather wasteful method. It is frequently 
more economical to do this pre-heating by some cheaper 
method and then to complete the heating with the torch. 
Various methods are used for pre-heating; as a rule these 
methods are comparatively simple. A number of examples 
will be described in the following. 

In pre-heating a large cast-iron kettle, a charcoal fire was 
employed. The kettle weighed about 18,000 pounds and the 
metal around the crack, which was about two feet long, was 
several inches thick. The crack was in the bottom and 
so the kettle was overturned in order to make the crack 
more easily accessible. The pre-heating was then done 
from within the kettle, and, in this case, was not only eco- 
nomical but probably essential, as it would have been difficult 
to obtain the required amount of heat by the torch flame 
alone. Asbestos sheeting was employed to protect the oper- 
ator from the heat radiation. 

In repairing a break in a locomotive cylinder, Fig. 1, the 
pre-heating was also done with charcoal, a temporary oven 
having been built up of loosely laid bricks, as shown in Fig. 2. 


Fig. 1. The Broken Cylinder 


The fire was kept going for two and one-half hours, at which 
time a dull red heat was secured. This condition was main- 
tained for six hours longer during the welding operation. It 
is often possible to use an ordinary blacksmith’s forge for the 
pre-heating, and if a great many similar parts are to be han- 
dled, a special forge and bellows may be found of advantage. 
In addition to the use of charcoal, torches using illuminating, 
producer, or natural gas, oil, or gasoline, may be employed; 
in fact, any method for obtaining a large amount of heat, but 
not necessarily a high temperature, can be employed. In one 
case, in welding a break in a locomotive engine frame, a gaso- 
line torch was employed for the pre-heating, the torch being 
applied throughout the welding operation. In cases of repe- 
tition work, special pipes and burners may be used. 

In one plant in Europe, where tubing is manufactured with 
the aid of power-driven gas-welding machines, provision is 
made for the rolled but unwelded tube to pass through a 
muffle just before reaching the torch, so that the tube is 
bright red when passing under the torch. Sometimes the 
outer flame of the torch itself may be used for pre-heating. 
Thus the Edison Storage Battery Co. employs a machine (see 


* For further information on autogenous welding, see ‘Modern 
Welding Methods,” MACHINERY, December, 1911, che. the previously 
published articles there referred to. 

j is article has been prepared with the cooperation of the Davis- 
Bournonville Co., New York, and is a chapter from a forthcoming 
book: “Oxy-acetylene Torch Practice.” 

t Address: 608 West 140th St., New York. 


Fig. 2. Arrangement for Pre-heating 


MACHINERY, September, 1911, engineering edition, “‘Oxy-acety- 
lene Welding and the Edison Storage Battery Can’) in weld- 
ing a straight seam on the containing cans of their batteries. 
The torch, the work, and the ‘clamping devices ‘are so ar- 
ranged that the outer flame of the oxy-acetylene jet is divided 
into two long streamers. One of these impinges upon the seam 
several inches ahead of the place where it is reached by the 
working flame. It is possible that this arrangement was not 
provided with a view to pre-heating, but that is the effect, and 
a consequent economy in gas consumption is the result: 

The use of the outer flame for pre-heating may come to be 
quite an important factor. A large quantity of heat is gen- 
erated by this flame. In the machine referred to, the clamps 
arranged along the sides of the seam are beveled to afford ac- 
cess to the torch, the bevels being quite steep—about 60 de- 
grees. The writer would suggest that similar clamping bars 
be formed in connection with regular hand-welding work, so 
as to provide a canyon-like working groove. In hand-welding 
larger sizes of tubing, it would also be practicable to provide 
a series of gas jets on a single supply pipe beneath the joint. 
In this way the edges could be pre-heated with cheap gas. 

Pre-heating is often resorted to for reasons other than those 
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Fig. 3. After Welding, before Cleaning Weld 


of economy of gas consumption. It is used where the effects 
of expansion and contraction are objectionable. The rise of 
2000 degrees in the temperature of a metallic body occasions 
considerable expansion in every direction. For example, a 
12-inch steel bar will lengthen about 5/32 inch. It is easily 
seen that the sudden swelling and resultant shrinking of only 
a small part of the work may, at times, have disastrous results. 
Take as an example the spoke of a fly-wheel with a piece 
broken out. This piece just fits into its place. If we repair 
this by making the required grooves and then filling them 
with new metal, thus producing an apparently good weld, we 
will find that, upon cooling, a break will frequently occur in 
the weld or at some other point, due to the contraction. A 
similar case is met with in a crack in a casting. It is chipped 
out in order to obtain beveled edges for the flame, the faces 
are heated, and new molten material filled in. When the weld 
cools off, however, the new material ig likely to shrink away 
from the walls of the crack. 

Now what can be done to meet this condition? If we could 
uniformly heat the whole work within as well as without, we 
should probably have an ideal solution, but one of the great 
objects in oxy-acetylene welding is to localize the heating. We 
can, however, pre-heat a larger portion of the whole body than 
is required for the welding alone, and in this way distribute 
the stresses. In the case of the ‘flywheel, the broken spoke, 
the adjacent spokes, and the intervening rim may be heated 
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to a red heat, gradually diminishing toward the other parts 
of the wheel, so that the pre-heating itself does not introduce 
new stresses. When the new material for making the joints 
is filled in, the spoke is naturally longer than it will be at 
ordinary temperatures, and while there is a local contraction 
of the weld, there is also a general contraction of the whole 
spoke and those adjacent, which diminishes the effect. In the 
case. of a cracked cylinder casting, the pre-heating of the metal 
beyond each end of the crack, if properly done, will ordinarily 
open up the crack so that when it is filled with new metal, 
the amount which is used will be sufficient, when the cylinder 
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Fig. 4. Arrangement of Temporary Brick Furnace 


cools off, to fill the original space. Ordinarily, the walls of 
the crack should be held apart until the weld is completed, so 
that the width of the crack ‘and the new metal will contract 
together. If the crack runs from a point within the periphery 
all the way to the edge it may be opened up by heating at a 
point a little further in than the beginning of the crack. The 
welding is begun at the inner end of the crack, working 
toward the edge. 

The pre-heating should ordinarily be done rather slowly so 
as not to introduce sudden temperature changes and stresses. 
Slow heating is especially to be advised when there is a com- 
bination of thin and heavy parts. Similar remarks apply to 
the cooling, which should be slow to be safe; the cooling may 
be retarded by the use of asbestos sheeting or by packing the 
object in heated ashes or heated slacked lime. 

When it is possible to pre-heat the entire casting, this 
seems to be the best way of taking care of expansions and 
contractions. Castings the size of which makes necessary 
special arrangements may be placed on a bed of fire-brick ar- 
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Fig. 5. Hood used for the Pre-heating Operation 


ranged with spaces between them. A temporary wall or fur- 
nace is then built around the whole, fire-brick being used for 
this also. These are arranged, of course, without the use of 
mortar, with very narrow openings between them, one method 
of constructing such a wall being shown in Fig. 4. 

Flat steel bars may be employed just above the separated 
course of bricks A. The top course may be held in place by 
a steel band. The object of the open spaces is to provide a 
draft. Charcoal is now filled in between the casting and the 
wall and the fire started. A sheet of asbestos is used as a 
cover. This cover should contain a number of holes so as to 
provide an exit for the gases. 

Another method is to make a hood of a material that is a 
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poor conductor of heat. Such a hood is shown in vertical sec- 
tion in Fig. 5. The walls consist of two sheets of wire net- 
ting with an intervening space filled with asbestos. A hole, 
the wall of which is made of sheet iron, is provided at the 
top. Another aperture also lined with sheet iron is provided 
on one side of the vertical cylindrical wall. The bottom of the 
hood is furnished with an annular base ring of sheet iron, 
the netting and sheet iron being joined by welding. Provision 
should be made for lifting and lowering the hood, so that it. 
can be let down over the casting which is to be pre-heated. 
To make a tight joint with the floor, some loose asbestos may 
be used as a foundation for the hood. A kerosene or other torch 
may now be inserted through the aperture in the side. Some 
kind of shield may be used just inside of the side opening to 
divide the flame, so that, as far as possible, the casting will be 
encircled by it. Sometimes it is advisable to use auxiliary fires 
on shelves above the main fire at the bottom. This is espe- 
cially to be recommended for tall castings, so that there will 
be no severe concentration of heat at one point. As already 
mentioned, the heating should be done slowly, the fires being 
started in a moderate way and gradually increasing in inten- 
sity. During the welding the hood must, of course, be raised, 
and when the welding is completed the hood may again be 
lowered into position in order to retard the cooling. The oil 
torch should be brought into service again for a short period. 
It may then be shut off and the openings of the hood covered. 
In this way, slow and even cooling is assured. 

In general, after a welding operation, the casting should be 
reheated as soon as the welding is completed, and then cov- 
ered with asbestos wool or scrap asbestos. The casting may 
also be buried in any of the materials ordinarily used for re- 
tarding the cooling of steel which is to be annealed. If the 
casting is of such a shape that it is not likely to crack, it 
may be cooled in the bed of charcoal in which it has been 
heated. 

Cast iron may be pre-heated to about 700 or 1000 degrees F. 
Generally speaking, the higher the temperature of pre-heating, 
the less the danger of cracking when cooling. Aluminum cast- 
ings should be pre-heated to about 600 or 700 degrees F., the 
heat if possible being maintained during the entire time of 
welding. To accomplish this, it is often advisable to cover the 
casting with asbestos and to leave only the working area ex- 
posed. Asbestos sheeting will be found satisfactory for keep- 
ing any class of work hot during the welding. 

It may be of interest to refer to a specific case of welding 
performed by the Pullman Co. of Chicago. The bed of a hy- 
draulic press was cracked; the casting weighed about 10 
tons, and the crack was about 10 inches long and 26 inches 
deep. The material of the bed was cast steel. The casting 
was placed on supports of brick about 14 inches high and a 
fire of wood and charcoal was maintained during the night, 
with the result that when the welding was begun the metal 
was at a red heat. A No. 10 Davis-Bournonville tip was used 
with a soft steel welding rod, two workmen carrying out the 
work. The time consumed for the welding operation was 
about five hours. The necessary enlargement of the crack was 
made by the oxy-acetylene flame. The expense was estimated 
at $19.16, and the result of the welding was very satisfactory. 
As the gas cost of the Pullman Co. is extraordinarily low, for 
ordinary conditions the expense would, perhaps, be as follows: 


357 cubic feet of oxygen at 3 cents per cubic foot...$10.71 


143 cubic feet of acetylene at 1 cent per cubic foot.. 1.43 
TREN OYORE core OP MEAG ARERE Ol SLORCID kc CRC TIERELO tials MIG cide Ic OCR IIE IORORD a 7.40 
Fuel for pre-heating and annealing................. 4.00 

$23.54 


The expense of replacing the casting by a new one would 
have been about $600. : 

An investigation of the melting points of tungsten and! 
tantalum has been carried out at the University of Wisconsin, 
the measurements having been taken with especial care, using 
the optical pyrometer and a direct vision prism transmitting 
monochromatic light. The melting point of tungsten was 
found to be 3002 degrees C. (5485 degrees F.), and of tantalum, 
2798 degrees C. (4982 degrees F.). These values are somewhat 
different from those generally accepted. 
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LOGARITHMIC CHART FOR FINDING THE 
STRENGTH OF GEAR TEETH* 


BY H. T. MILLAR} 


The accompanying illustration shows a logarithmic chart 
for the strength of cut gearing. The chart is based on the 
well-known Lewis formula. The method of using it is ex- 
plained by the example shown in dash-dotted lines. Assume 
that it is required to find the safe load for a cast-iron gear hav- 
ing 50 teeth, the gear being of % inch circular pitch and 
having a 38-inch face. The fiber stress is assumed at 6000 
pounds per square inch. To use the chart, join the graduation 
for % inch circular pitch with that for 3-inch width of face; 
also join the graduation for 50 teeth with that for 6000 pounds 
fiber. stress. Join the points where these two lines intersect 
lines R, and R,, respectively. The intersection of this joining 
line with the scale for the maximum safe load indicates that 
the safe load for this gear is about 2050 pounds. 

The tooth form of a bevel gear is stronger than that of a 
spur gear of an equal number of teeth. The chart can also 
be used for bevel gears, as indicated. The increase in strength 
due to various cone angles is taken care of by the diverging 
lines marked with the ratio of the bevel gears. To use the 
diagram for bevel gears, follow the horizontal line from the 
actual number of teeth in the bevel gear to the scale AB; then 
use the number of teeth thus found on this scale for determin- 
ing the strength, as already explained in the previous example. 
In using the chart for bevel gears the pitch selected must be 
the mean or average pitch and not the nominal pitch. 

Some notes on helical gearing may be of interest, and may 
be found useful on account of the increased use of this class of 
gearing. The increased strength of helical gearing comes 
from two causes. The meshing action is more continuous, 
and, therefore, a high velocity is not so likely to induce shock. 
The contact between two helical teeth in mesh is very dif- 
ferent. The line of contact is inclined across the face, begin- 
ning at the root and passing through the pitch line to the 
point. Considering, therefore, the tooth as a cantilever, the 
mean leverage of the load is less than with a straight cut 
tooth, where the load may have a leverage almost as great as 
the tooth depth. The angle of the tooth helix is usually so 
arranged that with a minimum width there is always contact 
at the pitch line of one of the teeth in mesh. In practice, it 
has been found that most double helical gears, especially 
pinions, fail through wear rather than through breakage, 
since in the usual case of helical gear reductions the circum- 
ferential speed of the gears is high. It is not wise to have 
a bearing pressure per inch of width very much higher than 
that given in the Lewis formula, unless the teeth are lubri- 
eated. It is also customary to select a fine pitch and a rela- 
tively wide face, say about six times the circular pitch, or 20 
divided by the diametral pitch. When using the chart for 
helical gearing, the maximum safe load may be obtained by 
selecting a somewhat larger pitch than the actual one, and this 
pitch should be used for the graphical work. 
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METHOD OF MAKING WATCH CASE 
PENDANTS 


In the August, 1912, number of MacHiInery an article ap- 
peared entitled “Watch Case Manufacture,” in which the mak- 
ing of a number of parts of watch cases is described. Little 
attention is given in this article, however, to the making of 
watch case pendants. It may, therefore, be of interest to 
show, in general outline, a method for making one-piece: pend- 
ants as invented by Charles W. Butts of Sag Harbor, N. Y., 
and described in U. S. Patent No. 865,759, from which the 
accompanying description has been obtained. The principal 
object of this invention is to form a watch case pendant wholly 
of one piece from what is commonly known as “filled” metal 
or “gold-filled’; that is, gold covering a base metal, which 
latter must not be exposed after the pendant is formed. 

The principle employed for accomplishing this result is to 
~* See Macuinery, January, 1908, engineering edition: ‘Variation 
of the Strength of Gear Teeth with the Velocity.’”’ See also MACHIN- 


ERY’S Reference Book No. 15, “Spur Gearing,’ Chapter VI. 
7 Address: 150 Waterloo Road, Manchester, England. 
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use dies of such a shape that when a straight tubular blank 
containing a core of a soft plastic metal is placed within the 
dies and pressure is brought to bear upon the blank and the 
core, the metal of the blank.and core will flow into the cavities 
of the die and thus form a pendant of the desired shape. The 
pendant is then removed from the die, which is made in 
halves for this purpose, a central hole is drilled in it, and 
by means of rolls the lower part of the body of the pendant 
is depressed and a foot and bead are formed on it. The final 
over form of the foot of the pendant is obtained by placing 
the pendant, after the foot and bead have been formed, within 
a die made in halves and exerting pressure upon it. In this 
way it is possible to produce a pendant in one piece. 

In the past, watch case pendants have generally been made 
in two pieces, the body and foot of the pendant having formed 
one piece, while the oval cap has been made in a separate 
part, these parts afterward being soldered together. Pendants 
made in this manner are not satisfactory, for the reason that, 
in forming the cap separate from the body of the pendant, 
the filling metal is necessarily exposed in some places; nor 
is an absolute uniformity in product possible when the pend- 
ants are made in two parts and afterward fastened together. 

The accompanying illustration shows, in a general way, the 
methods for making the pendants in the manner described. At 


A Method for Making One-piece Watch Case Pendants 


A is shown the blank from which the pendant is made. This 
blank has a tubular section and is closed at one end. It is 
made of a base metal covered with a precious metal. This 


blank is filled with a core of base metal and then inserted in 
the hole in the dies at B, which shows a vertical section 
through the dies used for forming the cap. The tube with its 
core of soft plastic metal is shown in the center of this illus- 
tration. By filling the blank with a core of base metal, the 
tubular blank is caused to flow more quickly and evenly into 
the cavities of the die, and, at the same time, the strain on 
the precious metal covering is relieved while the cap on the 
pendant is being formed. When the plunger descends upon the 
blank the core of metal of the latter is upset and forced to 
flow outward, thus preventing the wall of the blank from col- 
lapsing inward. When the plunger has reached the limit of its 
downward stroke, the walls of the metal blank will have been 
forced tight against the walls of the cavity in the die. A plan 
view of the lower die is shown at @. The die is made in two 
parts in order to make possible the removal of the formed 
pendant after the operation is completed. 

At D is shown the appearance of the pendant after the 
blanks have been operated upon by the dies shown at B. The 
core, after this operation, of course, completely fills the blank, 
and a hole is then drilled through it, this hole being shown — 
in the section at G. The blank is then placed between rollers 
or other suitable tools and the cylindrical part is spun and the 
foot and bead formed so as to give it the shape indicated at H. 
After the foot and bead have been formed on the lower portion 
of the body, the blank is inverted and placed so that the 
oval cap will rest within the depressions of the dies shown 
in section at #. The upper die is made in halves which, when 
placed together, give the foot and bead their final oval shape. 
This is accomplished by having the two halves of the die 
slightly apart at the beginning of the operation, but forcing 
them together by the block L as the operation proceeds, the 
outside of the die and the inside of blank ZL being conical in 
shape as indicated. A section of the pendant after this opera- 
tion is completed is shown at G. The part H is cylindrical, 
while the cap J and foot K are oval in shape. The hole 


through the pendant is made, of course, in any suitable man- 


ner to fit the winding-stem of the watch. 


100 


It will be seen that the process briefly consists in the mak- 
ing of a one-piece watch pendant by first upsetting a cylindrical 
blank to form a non-cylindrical cap and a cylindrical base, 
using a core of soft plastic metal within the tubular blank to 
accomplish this, and then drilling the hole through the soft 
metal core. The base is then spun to form a cylindrical foot 
and bead, and finally the foot and bead are compressed into a 


non-cylindrical shape. 
* * * 


ALLOWANCES ON PARTS TO BE ASSEM- 
BLED BY PRESSURE* 


BY S. M. HOWELL} 


The following article gives some data on the allowances 
for parts to be assembled by pressure. The subject is one 
of much importance in machine construction, and the data 
given has been secured by observation and personal experience 
in a large number of cases. 

In making a press fit, the pressure at which the parts are 
assembled is estimated from the size and character of the 
job and the degree of tightness desired. In the case of 
very large work, the pressure may be limited by the capacity 
of the press. When the tonnage of pressure has been decided, 
the next step is to determine the allowance on the parts for 
the fit, that is, how much larger the fitted part should be 
than the hole into which it is forced, in order to enter 
at the required pressure. In plants where a special line of 
machinery is regularly manufactured, and the same parts 
are continually made, work to be assembled in this way is 
machined to dimensions which are known to be right from 
previous experience, and is usually fitted to gages; but in 
repair shops and other places where the work is of a more 
diversified character, the allowance must be determined in 
each individual case. 

The “feel” of the calipers is, of course, a ready way of 
judging small variations of size, and is sufficiently reliable 
for many purposes, but when more definite results are de. 
sirable, °a predetermined allowance, accurately measured, 
should be made. For this purpose an inside micrometer gage 
and a pair of outside calipers constitute a practical device. 

In determining the allowance to be made in a given case, 
the governing conditions are the diameter and the length of 
the bearing, and to a greater or less degree also the charac- 
ter of the material and the smoothness of the surfaces of the 
fit. It is obviously impossible to accurately calculate the 
effect of varying degrees of hardness and other irregular 
conditions by means of mathematical formulas. In the 
majority of cases, however, the shaft or pin to be forced into 
place is of soft steel, and the receiving part is either of cast 
iron, or is a steel casting. The material is of average quality 
and the machined surfaces are slightly rough, the finishing 
cut having been taken with a moderate feed and without 
filing. Assuming these to be the conditions, the allowance to 
be made for the fit will, in a general way, depend upon the di- 
ameter and length of the bearing and the required tonnage. 
For finding the allowance, the following rule is applied: 

Multiply the pressure in tons by 4.4, and divide the product 
by the product of the length and diameter in inches. The 
quotient is the allowance in thousandths of an inch. This 
rule may ‘be given as a formula, as follows: 

4.4P 
A= — 
‘ LD 
In this formula 


A= allowance in thousandths of an inch, 

D= diameter of hole in inches, 

L= length of fit in inches, 

P=pressure in tons. 

As an example, assume that a pin is to be forced into a 
hole 4 inches in diameter, 6 inches long, the pressure being 
40 tons. From our formula we find: 


*For additional information on this and kindred subjects, see the 
following articles previously published in MACHINERY: ‘Shrinkage 
and Press Fits in the Bradford Shops’, August, 1911, engineering 
edition; ‘Shrinkage and Forced Fits’, April and May, 1911, en- 
gineering edition; ‘Machine Shop Practice—Shrinkage and Forced 
Fits’, July, 1909. See also MacHINmRY’s Data Sheet Book No. 7, 
“Shafting, Keys and Keyways”, pages 28, 29 and 31. 

7 Address: Zanesville, Ohio. 
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4.4 40 
A = ———_- = 7.8 
4x6 
Hence the proper allowance is 0.0073 inch. 
As another example, assume that a shaft is to be forced into 
a hole 5 inches in diameter with a pressure of 60 tons; the 


length of the bearing is 8 inches. Then: 
4.460 
A =————- = 6.6 
5x8 


Hence the allowance is 0.0066 inch. 

The rule can be transposed so that we can find the re- 
quired pressure when the allowance and the length of the 
bearing are known. In this case the rule will be: 

Multiply the length by the diameter in inches, and multiply 
this product by the allowance in thousandths of an inch; 
divide this final product by 4.4. 

The quotient will be the required pressure in tons. 
formula this rule becomes: 


As a 


LDA 
2 


4.4 


As an example, assume that a pin 2 inches in diameter is 
to be forced into a bearing 4 inches long, the allowance being 
0.004 inch. What will be the required pressure in tons? 


4x2x4 


P= ==, oatonses 


4.4 

When forcing shafts into large rollers there is usually a 
short bearing at each end. In this case the shaft must be 
driven into both bearings at once, and the pressure required 
will be double that of a single bearing of the same length, or, 
in other words, in calculating the allowance, the length used 
in the formula must be equal to the sum of the length of the 
two bearings. 

In small work where the parts are strong and it is required 
that they be tightly driven, an allowance of 0.002 inch 
per inch of diameter may be made, but care must be taken 
that the required pressure is not so great as to Strain the 
material beyond its elastic limit; otherwise there is danger 
of damage to the work even if there is no visible distortion 
at the time of making the fit. In work of moderate size, 
an allowance of 0.001 inch per inch of diameter is usually 
made, but this is excessive for large diameters. In making 
a shrink fit, where the maximum tightness is required, a 
shrinkage allowance of 0.003 inch per inch of diameter may 
be used, provided the parts are strong enough to stand it. 

A driving fit may be based upon an estimate of 10 tons 
pressure at the most, but the allowance should never exceed 
0.001 inch per inch of diameter, and frequently must be 
much less. As a matter of fact, the allowance for light 
driving fits is often so small that it is best estimated 
by the “feel” of the calipers alone. If a hole is not true, but 
oblong, or tapers slightly, it should ‘be calipered near the 
small end. In these cases, the parts will go together at a 
somewhat lower tonnage than if the hole were true. 

The outside calipers used in this and other work requiring 
accuracy should have parallel chisel points about 1/16 inch 
wide, slightly rounded or dulled on the extreme edges. These 
points should be casehardened and smoothly finished. The 
inside pair may have one chisel point and the other point 
rounded or spherical. With calipers of this kind, a size may 
be transferred from one caliper to the other more easily 
and with greater certainty than if all the points were round 
or of an irregular shape which they might have acquired 


from use. ’ 
* * * 


One of the Middle Western railroads—the Illinois Central— 
has appointed an official whose duties are practically that of 
a “courtesy expert.” The official title is: “Inspector of Pas- 
senger Train and Station Service.” His duties will be to see 
that passengers are enabled to make use of every convenience 
which the system affords, to suggest improvements for the 
comfort of the passengers, and to travel on passenger trains 
so as to ascertain in person the conditions of the service as 
far as it pertains to the comfort and convenience of the pas- 
sengers. 
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THE MANUFACTURE OF BLUEPRINT PAPER 


CHARACTERISTICS OF PAPER, SENSITIZING AND SENSITIZING SOLUTIONS 


BY F. B. HAYS* 


The constantly increasing use of blueprints has caused 
the manufacture of blueprint paper to become an industry 
of considerable magnitude. The majority of people con- 
nected with engineering work have a fairly clear idea of the 
methods employed in making blueprints, and a few draftsmen 
and engineers understand the principles of coating the paper, 
but only a very small number have any conception of the 
methods and processes employed in producing large quanti- 
ties of blueprint paper. The following article briefly de- 
scribes the most general methods used. The machinery illus- 
trated in the accompanying halftones is installed in the plant 


Fig. 1. Front View of Coating Machine and Dryer for Blueprint Paper 


of the Indianapolis Blueprint and Supply Co., and is said to 
be the most modern and efficient type in use. 

A special kind of paper is used in making blueprint paper. 
The principal requisites of this paper are: first, that it be 
free from wood pulp and the chemical impurities that are 
found in cheap papers such as newspaper stock, wrapping 
paper, etc.; second, that it be sufficiently tough to withstand 
frequent washing and rough handling; third, that it possess 
a fairly hard, and not too absorbent or coarse grained surface; 
and fourth, that it be properly sized on that surface which is 
to receive the coating. The size which gives the best results 
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Fig. 2. Side View of Machine shown in Fig. 1 


is a mixture of arrowroot flour and water. The flour is first 
mixed with a sufficient quantity of cold water to produce a 
thick paste, and then from forty to fifty parts of warm water 
is added. 


Sensitizing Solutions 
The process of coating paper for blueprinting is termed 
“sensitizing,” and it consists of coating the paper on one side 
with a solution that undergoes marked chemical changes when 
brought into contact with certain kinds of light and water. 


* Address: 107 W. Walnut St., Indianapolis, Ind. 


This process, although more or less complicated from a chem- 
ical standpoint, is very simple mechanically, provided only 
small quantities of paper are to be sensitized, but when done 
on a large scale special machinery and very skillful handling 
are required. 

One of the oldest and most popular formulas for sensitizing 
paper that will print white lines on a blue background is: 
(A) Ammonia-citrate of iron, 20 parts; water, 100 parts. (B) 
Potassium ferricyanide, 16 parts; water, 100 parts. The 
sensitizing solution is made by mixing equal parts of (A) 
and (B) together, and filtering just before using. Another 
solution which gives good results, and which may be kept 
on hand for several months without deteriorating, is the fol- 
lowing: (A) Ammonia-citrate of iron, 12 parts; water, i6 
parts. (B) Potassium ferricyanide, 9 parts; water, 16 ounces. 
Mix together and filter one part each of (A) and (B), and add 
two parts of water just before using. 

For coarse-grained, rough-surfaced papers, and silk and 
linen cloth, an excellent solution is obtained by the use of 
gum arabic. (A) Pulverized gum arabic, 1 part, dissolved 
in 20 parts water, and strained through muslin, combined 
with ammonia-citrate of iron, 5 parts. (B) Potassium ferri- 
cyanide, 4 parts, water, 20 parts. Equal parts of (A) and (B) 


are mixed before using. Fabrics must be washed and then 
sized in gelatine (hard gelatine dissolved in twenty parts 
water) before sensitizing. 

Positive paper, or that which gives a blue line on a white 
is produced 


background in the same manner as negative 
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Fig. 3. Measuring Machine for Blueprint Paper 


paper, except that it is sensitized with different solutions. 
A number of mixtures may be used, but the two following are 
probably the most popular: 


1. Oxalic acid, 1 part; iron perchloride, 2 parts; water, 
20 parts. 
2. (A) Powdered gum arabic, 2 parts; water, 10 parts. 


(B) Ammonia-citrate of iron, 2 parts; water 4 parts. (C) 
Chloride of iron, 1 part; water, 2 parts. First dissolve the 
gum and strain the solution (A) through muslin; add solution 
(B) to solution (A), stirring well; finally add solution (C) 
to the mixture of (A) and (B). This solution must be kept 
for twenty-four hours in the dark and must be frequently 
agitated before using. 


Paper which produces positive black lines on a white back- 
ground is sensitized and then developed. The sensitizing is 
a solution consisting of ferrous sulphate, 20 parts; ferric 
chloride, 45 parts; tartaric acid, 40 parts; water, 190 parts. 
The developing solution is a mixture of gallic acid, 15 parts; 
oxalic acid, 2 parts; water, 1700 parts. After developing, the 
prints are washed in running water. 

In mixing any of the foregoing solutions, only distilled 
water should be used, and all operations should be carried out 
in a red or orange light. 

Sensitizing the Paper 

The coating of the paper with the sensitizing solutions and 

the subsequent drying and rolling is now done entirely by 
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Fig. 1 shows a general view of a machine for 

The coating machine is shown towards the 
front and the drier in the background. The driving mech- 
anism is shown on the floor in front of the machine. The 
air for the drier is received from a purifier and forced through 
pipe D and heater # into the drying oven. The general opera- 
tion of the machine is as follows: The sized paper starts from 
the roll A, Figs. 1 and 2, and passes between two pulling 
rollers and over the celluloid coating roller B, Fig. 2. This 
roller is partially submerged in the coating solution placed in 
tank R, and as it revolves it carries a small film of the 
solution, which is absorbed by the lower surface of the paper. 
A glass bar runs along the edge of the tank, and a roller CU 
presses the paper against this bar so that all excess solu- 
tion is wiped from its surface and returns to the tank. This 
latter roller also regulates the pressure between the paper 
and the coating roller B. The bearings for roiler C are 
placed in a rocker arm, so that it may be raised or lowered 
by means of a crank, thus decreasing or increasing the tension 
on the paper. Another retaining tank and a similar series 
of rollers is shown at the other end of the machine, and 
serve to administer the second coat of the solution. The 
rollers F are simply guide rollers, and the tubes above the 
machine prevent the paper from sagging and becoming strained 
between the guide rollers. All of the rollers are made of brass, 
except the coating roller which is made of celluloid, and are 
mounted upon ball bearings. They are driven from the main 
shaft by gears proportioned to impart the same lineal speed 
to each roll. 

At S, Fig. 2, is shown a band brake which regulates the 
tension of the paper and also prevents it from unrolling from 
the spools when the machine is stopped. Upon leaving the 
coating machine the paper immediately enters the drier, where 
it runs upon rollers along the upper part of the drier to the 
extreme end, and returns upon rollers on the lower side, 
leaving at K and being wound upon the spool M, Fig. 1. 
Both the top and bottom of the drier are covered with steam 
coils, and the hot air forced into it thoroughly dries the 
sensitized paper before it is wound upon the spool M. The 
moist air is removed from the drier by a pipe at the back, 
which terminates at an exhaust fan on the outside of the 
building. 

As it is necessary to keep the colored windows of this de- 
partment closed because of the injurious effects of daylight 
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Fig. 4. A “‘Cutting-off’’ Machine 


upon the finished paper and the sensitizing solutions, air 
is artificially supplied by blowers and exhaust fans. 

When the rolls of sensitized paper are removed from the 
coating and drying machines (each of which has a capacity 
of 1500 yards an hour), they are taken to the rerolling and 
measuring machine shown in Fig. 3, where they are rerolled 
into packages of desired length for the market. This ma- 
chine consists of a “rolling” shaft A having a.universal joint 
and driven through a friction clutch at the left from the 
motor beneath the machine; the clutch is controlled by a 
foot pedal, The operation of the machine is as follows: The 
operator places one of the iarge rolls of paper from the drier 
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on the shaft at the back of the machine and starts it upon 
the “rolling” shaft A by means of the handwheel. This wheel 
has a jaw clutch connection with the shaft, so that it can 
be slipped out of connection with the shaft as soon as the 
paper is started, and the shaft driven by power through the 
clutch. As the paper passes over the table of the machine 
the registering device shown records the number of yards re- 
rolled, so that the operator simply has to throw out the 
clutch and cut off the paper when the package has reached 
the proper size. The shaft A is then swung out on its uni- 
versal joint and the roll slid off and sent to the packing de- 
partment, where it is wrapped in light-proof paper and sealed 
up ready for the market. 

Frequently orders for large quantities of short lengths of 
paper are received, and are handled by means of the mechan- 
ism shown in Fig. 4. This consists of four shafts, each 
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Fig. 5. Section of Department for Sensitizing Solutions. 
all Solutions are kept in Light-proof Receptacles 


inserted into a roll of paper, and supported by a steel plate 
on each end; a polished steel guide A; a steel I-beam support 
F, which is finished on the top and upper edges; two ball 
bearings D; a hardened tool steel cutter H; a handle C; 
and a body casting B. The paper is pulled from the rolls in 
four layers (one from each roll) and measured by means of a 
steel scale G on the edge of the table. The operator then 
pushes the cutter across the paper by means of the handle C, 
the ball bearings holding the paper rigidly in place while the 
cutter shears it off. The top of the beam F acts as a cutting 
table, and the finished edge serves as a sharpener for the 
circular cutter. Five hundred and eighty yard lengths of 
paper an hour are cut by this device. It is especially suc- 
cessful in handling tracing cloth and drawing paper. 

The principles involved in the chemistry of sensitizing paper 
for blueprinting were first discovered about 1725, but were 
not practically applied until 18835 when an English scientist, 
Sir John Herschel, developed the ferro-prussiate process, which 
is still used at the present day and which serves as a basis 
for all other blueprinting methods. Many new branches of 
industry have arisen since 1835, and practically all the meth- 
ods of the old industries have been greatly changed and im- 
proved, but the principal chemical processes of making blue- 
prints are virtually the same now as they were twenty-seven 
years ago. Great strides have been made in the mechanical 
methods of making, coating, and printing blueprint paper, 
but no improved simple and efficient chemical process has been 
developed for producing sensitizing solutions, or for incor- 
porating them with the fabrics. What we need at the present 
time is a cheap, reliable, quick printing paper that will require 
neither developing nor washing after printing, and that will 
withstand rough usage and not fade a short time after print- 
ing. It seems reasonable to believe that such a paper could 
be produced at the paper mills by incorporating the sensitizer 
with the primer, provided a suitable sensitizing solution were 
discovered. Far more wonderful developments than this have 
been made in the chemistry of photography, but for some rea- 
son chemists seem to have entirely overlooked its sister sub- 
ject, blueprinting. Let us hope that in the near future chem- 
ists will turn their attention to this matter, and that the 
chemical side of blueprinting will be greatly simplified and 
improved. 
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WIRE ROPES FOR LIFTING APPLIANCES" 


AN INVESTIGATION INTO SOME OF THE MOST IMPORTANT CONDITIONS THAT AFFECT THEIR DURABILITY 


The question of the durability of the parts of mechanical 
structures seems to be strangely neglected by all authorities. 
A designer has generally the choice of several formulas for 
calculating the mere strength of a given member, but usually 
he has to depend upon his own experience for the correctness 
of the proportions that will insure for it a reasonable length 
of life. The durability of wire ropes, in particular, is of great 
importance to all engineers, whether engaged in the design 
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Fig. 1. 


Results of Experiments on the Durability of Wire Ropes 


and manufacture of lifting appliances, or in their care and 
management. 

The two most important conditions appertaining to the 
manufacture and use of steel wire ropes that affect their 
durability are the quality of the material and the size of wire, 
and the diameter of the pulleys and arrangement of the ropes. 


Quality of Material and Size of Wire 

The wire used for lifting ropes is of crucible steel having a 
tensile strength varying from 80 to 130 tons per square inch. 
Although ropes made from material having a high tensile 
strength are of smaller diameter for a given load and a given 
factor of safety, this is not of great advantage to the crane 
designer. The stiffer character of the wire makes larger 
drums desirable, if the durability of the rope is to be con- 
sidered, notwithstanding the fact that some rope-makers claim 
as an advantage for the stronger material that it does enable 
smaller pulleys to be used with a consequently lower cost of 
the working parts of the crane. 

The ratio of the diameter of the individual wires to the 
diameter of the completed rope is an important factor. If the 
wires are too large, they are stressed considerably when pass- 
ing over the pulleys, and accordingly the material is quickly 
fatigued and the wires break. Smaller wires, on the other 
hand, are more quickly worn through by rubbing against the 


* Abstract of a paper by Mr. Daniel Adamson, read before the 
Belfast meeting of the Institution of Mechanical Engineers, Great 
Britain, July, 1912. 

y+ See also the following articles previously published in MACHINERY: 
“Stresses in Wire Rope due to Bending,’ February, 1909, engineering 
edition; “Bending Stresses in Wire Rope,’ June, 1907, engineering 
edition. See also MacHINeRY’s Reference Book No. 24, Chapter III, 
“Bending Stresses in Wire Rope.” 


pulleys and against their neighbors in the body of the rope. 
The stress in a wire due to bending round a pulley is directly 
proportional to the modulus of elasticity and to the diameter 


of the wire, and inversely proportional to the radius of the 


pulley; therefore, the radius of the pulley should be increased 
with an increase in the modulus of elasticity, if the same 
number of bends is to be endured by a stronger wire of the 
same diameter. Unfortunately, a theoretical calculation of the 
stresses induced in the wires of a rope by being bent over a 
pulley does not alone afford a reliable guide to the length of 
life to be expected from the rope, for consideration must also 
be given to the mutual wear that takes place among the wires. 

‘Assuming, for the purpose of comparison, that two ropes 
are constructed of equal size, one from wires half the diam- 
eter of those in the other, then, for equal strength, the one 
rope will have four times the number of wires, and each of 
the wires will have one-quarter the cross-sectional area. Ac- 
cording to the usual formula, the stress due to bending will 
be half as severe in the smaller as in the larger wires, when 
the ropes are bent over pulleys of the same diameter. If it be 
allowed that a reasonable figure for the estimated stress due 
to bending an ordinary rope over a pulley of a size usually 
adopted in crane design be, say, 30 tons per square inch, and 
that the stress due to the suspended load be 10 tons per square 
inch, then there will be a stress of 40 tons per square inch in 
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DIAM. OF PULLEY IN CIRCUMFERENCES OF ROPE pachinery 


Fig. 2. Curves based on the Data in Fig. 1, covering the Conditions 
of General Overhead Crane Practice 


the material each time the maximum load is lifted and re- 


leased. The corresponding stresses in the rope of finer wires 
will be 15 tons per square inch due to bending, and, as before, 
10 tons per square inch due to the suspended load, or a total 
of 25 tons per square inch. . 

There is, as yet, no agreement as to the exact effect upon 
endurance, of variations in the working stresses. It seems, 
however, to be reasonable to assume that a reduction in range 
of stress from 40 tons per square inch to 25 tons per square 
inch would increase the life of material such as ropes are 
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composed of about 500 times. As no such improvement in the 
life of a rope has ever been experienced, or is to be reasonably 
expected, it must be taken for granted that abrasion is the 
principal factor in limiting the life of wire ropes, and, there- 
fore, the effect of abrasion upon the suggested rope of finer 
wires must be considered. 

When the rope of finer wires is passing over the pulley, there 
being four times as many wires in it, the pressure at each 
point of contact between the rope and the pulley and between 
the individual wires of the rope may be assumed to be one- 
quarter of what it is in the rope of larger wires. The wires 
being of half the diameter, the damage done to them by con- 
tact, even under this lower pressure, will be at least half that 
done to the coarser wires in the other rope, and this half 
damage done to a wire of one-quarter the sectional area will 
result in the cutting through of the wire in half the time, so 
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Fig. 8. Durability as affected by Diameters of Rope and Pulley 


that the effect of abrasion upon the rope of finer wires will be 
twice as great. If a smaller pulley be used for the rope of 
finer wires, as suggested by some authorities, the pressure at 
the points of contact and the stress due to bending will be 
proportionately increased, so that it may reasonably be ex- 
pected that with a pulley-diameter bearing in each case the 
same proportion to the diameter of the wires, the life of the 
rope with fine wires will be one-quarter of that of the rope 
of coarser wires working over a pulley of correspondingly in- 
creased diameter. 

A German investigator (Ernst Heckel) refers to the very 
great surface pressures on the wires at the place of contact 
With the pulley (amounting in his opinion to as much as 
twelve tons per square inch) as a vital point in connection 
with the wear of wire ropes. This high pressure, accompanied 
as it must be by relative movement, even if quite small, readily 
accounts for the wear which takes place on the surface of the 
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wires where they touch the pulleys or the other wires in the 
rope. 


Diameter of Pulleys and Arrangement of Ropes 


The lists issued by makers of wire ropes contain recom- 
mendations as to minimum sizes to be adopted, but no infor- 
mation is given as to the effect of using pulleys of different 
diameters. The author has felt for many years past the want 
of such information, but the experience of users afforded no 
reliable guidance, on account of the great difference in the 
conditions under which ropes work in different shops. In a 
paper read before the Manchester Association of Engineers by 
Mr. Matthews in 1902, he states that from 400 to 1700 lifts per 
crane per annum was the amount of duty required from cer- 
tain cranes under his control, while the present author, in the 
discussion on Mr. Matthews’ paper, mentioned from 32,400 to 
43,200 lifts per crane per annum as representing his own ex- 
perience in another class of work. Other important features 
that will affect the life of a crane rope are the average weight 
lifted and the average height of lift; cranes are generally oc- 
cupied with loads much below their nominal capacity, but this 
will vary in different workshops, as will the proportion be- 
tween the maximum height of lift available and the height 
most frequently attained by the hook. 

Inquiries addressed to the users of cranes elicited varied 
replies; ropes working upon cranes of the same general de- 
sign were found to last for periods of from two years to ten 
years and upwards, and one correspondent suggested that 
twenty years might be expected from ropes on cranes (of from 
five to twenty tons capacity) if damage from accidental causes 
could be eliminated. As might be expected, the ropes on 
foundry cranes have not so long a life as in erecting shops, 
the relative difference being perhaps as three is to five. 

The most reliable and consistent information that the author 
has been able to discover is contained in a paper by Mr. A. S. 
Biggart, published in 1890 in the Proceedings of the Institute 
of Civil Engineers, Vol. CI, page 231. The experiments to 
which this paper refers were undertaken with the object of 
selecting the best form of rope to be employed in the construc- 
tion of the Forth Bridge. The apparatus used by Mr. Biggart 
contained two pulleys, round which the rope under trial was 
passed, the lower pulley being weighted to give the required 
tension on the rope. The experiments consisted in passing the 
ropes, under a normal working load, to and fro over the pulleys 
until breakage ensued. HExperiments were repeated with dif- 
ferent diameters of pulleys and different makes of rope, and 
the accompanying diagram, Fig. 1, shows ithe life of different 
classes of rope as affected by the diameter of the pulleys. 

The effect of oiling the ropes is shown by the diagram to be 
very beneficial, increasing the life of a given rope by two or 
three times. This is obviously due to the reduction of the cut- 
ting action of the wires upon each other. Experiments were 
also made to ascertain the effect on the life of a rope of run- 
ning it over pulleys so arranged that the rope was subjected 
to reverse stresses, as shown in Fig. 4. The results obtained 
from this series of experiments showed that generally the life 
of a rope working under such conditions was only one-half 
that of a similar rope bent in one direction only. 

Fig. 1 is based upon the actual figures tabulated in Mr. 
Biggart’s paper, while Fig. 2 shows the present author’s ap- 
proximations as obtained by the simple method of drawing fair 
and regular curves through or near the points representing 
the results of Mr. Biggart’s experiments over such a range of 
pulley diameters (measured in terms of the circumference of 
the ropes) as obtain in general overhead crane practice. Sev- 
eral interesting deductions may be drawn from a study of 
these figures. The time of breakage of the first wires of a rope 
in the lowest curve is only recorded for one make of rope, but 
comparing it with the second curve, which shows the time of 
breakage of whole ropes of the same make, it will be seen that 
when the first wire breaks, the rope may be assumed to have 
passed through one-half of its life, and as no one knowingly 
works a rope until it breaks entirely, the breakage of even a 
few wires is a sign that a rope should be carefully watched 
and replaced by a new one at an early opportunity. 

The effect of varying the proportions of diameter of pulley 
to diameter of rope is one of the most important features to be 


October, 1912 


noticed. Speaking generally, Mr. Biggart’s experiments show 
that increasing the diameter of the pulleys by an amount equal 
to two circumferences of the rope will double the life of the 
rope. This is approximately correct for all the varieties of 
rope and conditions experimented with, and may therefore be 
taken as equally correct for all the varying conditions under 
which cranes are worked. It is very remarkable that so sim- 
ple a rule should evolve from such numerous and varied ex- 
periments, and the author hopes that its statement in this 
form will be of some value to designers. That it is sufficiently 
correct for all practical purposes may be readily seen by re- 
ferring to Fig. 3 where the ratios of pulley diameters to ropes 
are plotted as abscissas to a linear scale, while the durability 
of the ropes is represented by ordinates drawn to a logarithmic 
scale. 

These conclusions enable one to express a definite value for 
the effect upon the durability of ropes, of the various arrange- 
ments of pulleys that are commonly adopted in overhead 
cranes, some of which are illustrated in Figs.5to11. Assum- 
ing that Fig. 6 (in which the ropes make: three bends in work- 
ing, namely, one at the upper drum and one on each side of 
the lower pulley, i. e., at entering and leaving) is the arrange- 
ment most frequently adopted in practice, and representing 
the anticipated life of the rope under these conditions by 100, 
then the relative lives of the ropes in each of the other ar- 
rangements indicated are as shown in Table I. 


TABLE I. COMPARISON OF ANTICIPATED LENGTH OF LIFE OF ROPES 
ARRANGED AS SHOWN IN FIGS.5 TO 11 


Fig. No. No. of Bends Relative Life of Rope 

5 1 300 
6 3 100 
7 3* 75 
8 7 43 
9 iy 27 

10 q* 371% 

11 ia 25 


* Including one reverse bend which is twice as effective in wearing out the 
rope, 


If it be desired to design each of the above arrangements of 
pulleys so that the ropes shall have equal durability, then the 
ratio of the drum diameters to rope circumference (if the law 
indicated by Figs. 2 and 3 tis to be relied upon) must be in- 
creased as shown in Table II. 

TABLE II. REQUIRED INCREASE IN DIAMETERS OF ROPE DRUMS (MBAS- 


URED IN TERMS OF CIRCUMFERENCE OF ROPE) REQUIRED 
TO GIVE EQUAL DURABILITY 


Fig. No. Increase over Diameter called for by Fig. 6 
if 1 Circumference of Rope. 
8 2% Circumferences of Rope. 
9 4 “e “ce 
10 3 “ce “ec 
i Us 4 ce “ce 


It is quite usual for purchasers to specify in their inquiries 
that the diameters of the pulleys and drums must bear a cer- 
tain relation to the diameter of the rope, but the author wishes 
now to emphasize the point that this stipulation is not suf- 
ficient in itself without some consideration being also given 
to the arrangement of the rope and pulleys. 

If the generally accepted ratio of seven circumferences, or 
twenty-two diameters, of the rope for the diameter of the bar- 
rel be assumed as suitable for the drum and pulleys arranged 
as in Wig. 6, then the diameters for the other figures, to give 
equal durability, should be as shown in Table III. 


RATIO OF DIAMETER OF PULLEYS AND DRUMS TO CIRCUM- 
FERENCE OF ROPE TO GIVE EQUAL DURABILITY 


TABLE III, 


Ratio of Pulley and Drum Diameter to Rope 


Fig. No. Circumference 
£ 


10 10 to 
11 11 to 
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To make the comparisons quite fair between the different 
arrangements, it must now be pointed out that owing to the 
increased number of falls of rope adopted in Figs. 8 and 9, the 
size of the rope may be reduced as shown in Table IV, while 
retaining the same factor of safety. 
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TABLE IV. RELATIVE ROPE CIRCUMFERENCE ALLOWING FOR SMALLER 
ROPES DUE TO INCREASED NUMBER OF FALLS 


Number of Relative Rope 

Fig. No. Falls Circumference 
5 2 140 
6 4 100 
7 4 100 
8 8 70 
9 12 57 
10 8 70 
11 12 Bi 


Combining the figures given in Tables III and IV will give 
drum and pulley diameters as shown in Table V. 


TABLE V. DRUM AND PULLEY DIAMETERS RESULTING FROM A COM- 
BINATION OF TABLES II AND IV, AND STILL ASSUMING THAT 
100 REPRESENTS THE CONDITION IN FIG. 6 


| 


Relative | Resultant Pulley and 
Circumference of Drum Diameter 
Rope as per Table IV |jassuming Fig. 6 = 100 


Ratio of Pulley and 
Drum Diameter to 
No. Rope Circumference 
according to Table III 


5 4 140 80 
6 7 100 100 
" 8 100 114 
8 94 70 95 
9 11 57 90 
10 10 70 100 
11 11 57 90 


The noticeable feature in the last table is that whether two, 
four, or six falls are adopted, the diameter of the drum and 
pulleys should remain about the same, if the ropes are to have 
equal durability. A recent text-book upon the subject of 
crane design states (as an advantage of a large number of 
falls of rope) that the proportionately larger pulleys and 
barrel will insure Jong life for the ropes, but the author hopes 
that he has made it clear that very large proportions are neces- 
sary to insure a reasonable life for ropes on cranes with many 
falls of rope. Reference to Table V shows also the increase 
that should be made in the diameter of the drum and pulleys 
if a reverse bend occurs in the run of the rope. 

Another important detail in crane design may now be re- 
ferred to. In Fig. 6, as already mentioned, the ropes make 
two bends at the lower pulleys to one at the drum, and there- 
fore, if the lower pulleys are made of the same diameter as 
the drum they will be responsible for two-thirds of the wear 
and tear of the rope. Now it is usually difficult to increase the 
diameter of the working barrel or drum of a crane, because 
to do so affects the ratio of the gearing and also requires a 
much larger framework with a corresponding increase 
in the cost of manufacture; but, if it is agreed, as a result 
of Mr. Biggart’s experiments, that increasing the diameter 
of the pulley over which a loaded rope passes, by an amount 
equal to twice the circumference of the rope, reduces the evil 
effects of bending the rope round it to one-half, then a simple 
means of improving the durability of crane ropes is immedi- 
ately at the disposal of the designer, namely, to increase the 
diameter of the pulleys in the blocks, leaving the drums of 
the original size, as indicated in Fig. 12. This change can 
usually be effected without serious alteration of the design, 
and may even be carried out on existing cranes. The result. 
of increasing the diameter of the pulleys by an amount equal 
to two circumferences of the rope will be that the effect of 
the double bend round the lower pulley is halved, the resultant 
effect of the three bends will be equal to two only, and the 
relative life of the rope will be increased by 50 per cent; or 
the drum diameter might be reduced by an amount equal to 
1.2 times the circumference of the rope with a corresponding 
reduction in the size of the framework of the crab or winch, 
while still retaining a relative life for the rope equal to that 
in Fig. 6. In this case the diameter of the lower pulleys 
would only require to be about one circumference of the rope 
larger than the original size of Fig. 6. 

In making the foregoing comparisons of diameters of drum 
and pulleys with different arrangements of rope it has been 
assumed that the hook is raised to the full height available at 
each lift. This, however, is not the case in actual practice, 
the majority of loads not being raised one-half this height. 
This consideration brings to light another great advantage of 
the design in Fig. 12 as compared with any of the others. 
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Where, as is usually the case, the average height of lift in a 
shop does not reach half the maximum available, then that 
portion of the rope which passes under the lower pulley does 
not reach the upper drum, and accordingly is only subject to 
the wearing action of the two bends at the lower pulley. If, 
therefore, the effect of the bends at the lower pulley is re- 
duced to one-half, by the proposed increase in diameter of the 
pulley, then the actual life of the rope will be doubled, instead 
of only being increased by 50 per cent, as was first assumed. 

Where there are more than two falls of rope, as in Figs. 8 
and 9, the effect of increasing the diameter of the pulleys by 
an amount equal to two circumferences of the rope is also 
very marked, reducing the effect of the seven bends in Fig. 
8 to that of four and a half, with corresponding increase in the 
lift of the ropes. This shows up the fault of those designers 
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Figs. 4 to 12. Various Arrangements of Drums and Pulleys in 
Lifting Appliances 


who adopt large drums (in order to obtain the great length 
of rope entailed by high lifts) and are yet content to make 
the pulleys of small sizes, when they could enormously in- 
crease the durability of the rope by the adoption of larger 
pulleys at little extra cost. ; 

When the rope makes a reverse bend at the barrel as in 
Figs. 7, 10, and 11, the barrel ought to be increased in di- 
ameter to counteract the effect of the reverse bend. Thus, if 
in each of these cases the diameters of the drums were made 
larger by an amount equal to two circumferences of the rope, 
the durability of the rope would be equal to that in Figs. 6, 
8, and 10, respectively. 

Some Continental makers point out, very rightly, the desir- 
ability of making the compensating pulleys of reasonable size. 
The motion over such pulleys is apparently considered as 
negligible by some designers (judging by the forms of con- 
struction adopted), but this point of view overlooks the move- 
ment of the rope due to the swinging of the load, and the re- 
peated bending of the rope at the same place over a small 
radius has an appreciable effect upon the durability of the 
rope. 

Although the deductions laid down here appear too simple 
to need elaboration, a glance at the designs of many modern 
cranes shows that neither the designers, nor the purchasers, 
are aware of the importance of the principles involved; other- 
wise we should not see modern cranes with reverse bends in 
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the ropes, and as many as eight plies of rope to carry the load 
on cranes of only 15 tons capacity. 

The qualities of wire used vary considerably, and this, 
together with the heat-treatment in manufacture and the care 
taken by the makers in testing and examination, are questions 
that makers of ropes are in a better position to discuss than 
users. The “lay” of the strands and the lubrication of the rope 
when in use have each a considerable effect upon durability, 
and some guidance on these points may be obtained from 
Fig. 3, where “Lang’s lay’ is shown to have more than double 
the life of ropes of ordinary “lay,” and ropes that are oiled 
last more than twice as long as when this precaution is 
neglected, as already mentioned. The superiority shown by 
“Lang’s lay’ naturally gives rise to the question as to why 
it is not exclusively used, and the answer the author has ob- 
tained from rope-makers is that such ropes must be wery 
carefully handled to avoid “kinks,’ and they are also found 
to be more liable to “spin.” 


* * * 


STATE TRADE SCHOOL OF BRIDGEPORT 

The State of Connecticut maintains two trade schools, one 
of which is located in Bridgeport. The purpose of the Bridge- 
port school is to teach the methods of machine making, 
cabinet making, pattern making, drafting, machine shop prac- 
tice, toolmaking, printing and plumbing. 

Several plans of instruction are followed, such as day school, 
continuation school, and half-time school. In addition, there 
are vacation and evening schools. The day school course ex- 
tends over two years, comprising 104 weeks of 49 hours each. 
The continuation school gives four hours instruction per week 
to apprentices employed in local factories. Hach student is 
paid his regular wage scale by the factory while in school, 
and the time is employed in educational work to supplement 
the training he is receiving in the factory. The half-time 
school takes care of apprentices who alternate between the 
shop and the school, being employed at the factory one week 
and sent to the school the next. The school time is applied 
on their apprenticeship and the apprentice time is applied on 
school hours. 

Each day of instruction received on the machine shop 
course is made up of 6% hours shop work, one hour drafting, 
8%, hour applied mathematics, % hour applied science and 
mechanics. Shop lectures and inspection trips are given at 
times. In the continuation school the four hours are divided 
jnto drafting, 2% hours, and trade mathematics, 1% hour. 
In addition, the teacher occasionally visits the factories so as 
to keep in touch with the specific needs of each pupil. The 
students in the half-time school spend half of their time at 
their trades and the other half in school. They are rated as 
regular day students and receive the same instruction. Hach 
student must finish one year of regular school training before 
being entered in this school. There is no charge made to 
students from any part of the State of Connecticut, nor are 
there any entrance requirements, save that the students must 
be fourteen years of age. The school is under the direction 
of Superintendent Frank L. Glynn. 

* * * 
HORSEPOWER AND KILOWATT ; 

The British Association for the Advancement of Science 
adopted, as early as 18738, 746 watts as the equivalent of the 
British and American horsepower, and 736 watts as the 
equivalent of the metric or Continental horsepower. In a 
circular recently issued by the United States Bureau of 
Standards, it is stated that in all future publications of this 
bureau the former value, 746 watts, or 0.746 kilowatt, will 
be used as the exact equivalent of the English and American 
horsepower. For scientific work, it is quite important to 
have the horsepower thus standardized by being expressed 
in the so-called “absolute” system of measurement, because 
the common definition of 550 foot-pounds per second is scien- 
tifically correct only at a certain latitude and altitude, on 
account of the fact that the pound-weight, as a unit of force, 
varies in value as g, the acceleration of gravity, varies. The 
horsepower when expressed as 746 watts is equal to 550 foot- 
pounds per second at 50 degrees latitude and at sea level. 
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BALANCING AUTOMOBILE ENGINE 
FLYWHEELS 


One of the essential points to be observed in the manufac- 
ture of a smooth-running and efficient automobile engine is to 
put all the moving parts in perfect balance. In the following 
is described the method employed by the White Co., Cleveland, 
Ohio, maker of high-grade automobiles and motor trucks, for 
balancing the flywheels used on its engines. 

The first operation called the ‘static balance test,” is car- 
ried out in the manner illustrated to the right in Fig. 2. 


Fig. 1. The Final or Running Balance Test accomplished on & 


Norton Balancing Machine 


Here the flywheel to be balanced is held on a hardened and 
ground arbor, the latter being located on knife-edges which 
form an integral part of the balancing stand. The stand has 
four legs, rigidly braced. When balancing, the operator lets 
the flywheel oscillate, watching it 
until it comes to rest. That part of 
the wheel which is heaviest, of 
course, always goes to the bottom. 
A piece of putty is then put on the 
inside of the rim opposite the heavi- 
est side, and the flywheel is again 
tried and more putty added, if 
needed, until a close approximation 
to a perfect balance is obtained. 
The next operation consists in re- 
moving the required amount of ma- 
terial from the heavy side of the 
rim to secure the proper balance. 
This operation is shown in the cen- 
ter of Fig. 2. The operator places 
the flywheel on a fixture which is 
tilted at an angle and is provided 
with a stud for holding it. The 
material is removed with a twist 
drill from that portion of the rim 
diametrically opposite the chunk of 
putty. To ascertain the amount of 
material to remove, the putty is 
placed on a scale, as shown in the 
foreground, and the drillings are 
collected and put on the other pan 
of the scale. A sufficient amount 
of material is removed to balance 
the putty. ; 
In the balance test just de- 
scribed, the flywheel is not rotated at a high rate of 
speed, but is put into the condition known as “static 
balance.” To insure its being in perfect balance when 
the engine is running, it is next given a running balance. 
This is accomplished on a Norton balancing machine as 
illustrated in Fig. 1. The flywheel is again placed on an arbor, 
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the extreme ends of which run on four pairs of rollers, and is 
rotated by a belt as shown in the illustration. 

In order to see where the flywheel is out of balance, the 
small end of the arbor is coated with red lead, and as it is ro- 
tating the operator brings a copper pencil, held in a swinging 
member, in contact with the arbor. The points on which the 
pencil bears heaviest indicate the side of the rim from which 
it is necessary to remove material to make the flywheel bal- 
ance properly when in service. From the foregoing it will be 
seen that by following this procedure a flywheel is obtained 
which aids in producing the much-desired smooth-running 


automobile engine. TET 
* * * 
LORD KELVIN MEMORIAL WINDOW 
SUBSCRIPTION 


The engineering societies of the United States are receiving 
subscriptions for a memorial window to be erected in West- 
minster Abbey, London, to the memory of the late Lord Kel- 
vin, the distinguished scientist and engineer. Lord Kelvin, 
formerly Sir William Thomson, was the inventor of the first 
successful receiving galvanometer for ocean cables, which is 
a marvel of sensitiveness. His work in the development of 
testing and recording apparatus for cables made submarine 
telegraphy a great success. The general committees formed 
to carry the plan into effect embrace representation from 
eight engineering societies in England, Ireland, Scotland, 
America, Canada, Victoria, South Africa and South Australia, 
and its chairman is William Cawthorne, Unwin, London. The 
societies represented are: The Institution of Civil Engineers, 
The Institution of Mechanical Engineers, The Institution of 
Electrical Engineers, The Institution of Naval Architects, The 
Iron and Steel Institution, The Institution of Mining and 
Metallurgy, The Institution of Mining Engineers, The North- 
east Coast Institution of Engineers and Shipbuilders, all of 
England; The Institution of Civil Engineers of Ireland; The 
Institution of Engineers and Shipbuilders in Scotland; The 
American Society of Civil Engineers, The American Society 
of Mechanical Engineers, The American Institute of Electrical 
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Fig. 2. Subjecting the Flywheel to the Static Balance Test 


Engineers, The American Institute of Mining Engineers, The 
American Society of Naval Architects and Marine Engineers, 
in the United States; The Canadian Society of Civil Engi- 
neers in Canada; Members of the Institution of Civil Engi- 
neers in South Africa; and Members of the Institution of Civil 
Engineers in South Australia. 
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DOGS AND DRIVERS FOR LATHE WORK 


A REVIEW OF THE VARIOUS DESIGNS OF DRIVERS FOR WORK HELD BETWEEN CENTERS 
BY H. E. WOOD* 


The lathe dog constitutes such an important part of the 
equipment of a machine shop, and there are so many different 
types of these devices in use, that it may be of interest to 
mechanics to follow the writer in a brief review of the most 
commonly used designs. Many of the lathe dogs shown in 
the following have been made for special purposes. It may 


Fig. 1. Miscellaneous Examples of Lathe Dogs 


appear that they are not of great utility, but in emergency 
cases, under special requirements, they have been found use- 
ful. A brief reference will be made to each of the lathe dogs 
shown. The illustrations show clearly the construction, and 
there is little need for a detailed description. 


Fig. 2. Lathe Dogs of Special Construction 


At A in Fig. 1 is shown one of the most commonly used 
lathe dogs—that with a bent tail and a single screw. At B 
is shown the same type of dog, but having two screws. At C 
is shown what is called a straight-tail dog with one screw, and 
at D the same dog with two screws. When these latter dogs 
are used, a stud driver, of course, is employed to drive against 


* Address: 56 Fifth St., Newark, N. J. 


the tail. At # and F are shown double-tail dogs with one and 
two screws, respectively. At G is shown a dog which, although 
similar to that shown at A, has a flat tail with parallel sides. 


Fig. 3. Die Dog, Clamp Dogs, etc. 


This type of dog is used in the milling machine rather than 
in the lathe, the flat tail making it convenient to secure it with 
a set-screw when used in the milling machine. 

A dog somewhat different from those previously shown is 
illustrated at A in Fig. 3. This is called a die-dog because of 
its similarity to a thread-cutting die. At H in Fig. 1 is shown 
the so-called ‘“‘O. K.” design of dog. The design of these two 
dogs is intended to prevent the binding screws from marking 
the work. At A, B and C, Fig. 2, are shown three double- 
tailed dogs designed by the Fitchburg Machine Works, which 
are especially adapted to the Lo-swing lathe made by that com- 


Fig. 4. 


Adjustable Dog. Figs. 5 to 7. Safety Dogs 


pany. The prime object of double-tailed dogs is to equalize the 
pulling strain on the dog on both sides of the center. This 
relieves the work of undue side strain. At D in the same illus- 
tration is shown a type of dog called an open-side dog because 
of the opening at one side which permits of the dog being put 
onto the work after it is placed on the centers. At H is shown 
the Brinton patented dog which can be slipped on and off the 
work while it is on its centers, and at F is shown a type of 
dog made in two parts. This dog is adjustable for size, as 
indicated, there being three possible positions of the lower 
part within the upper. It is patented by Mr. Richmond Par- 
sons. At B in Fig. 3 is shown a very common type of clamp 
dog, and at OC the same type of dog with bent tail. At D is 
shown another dog of similar type, but in this design the lower 
jaw can swivel so as to accommodate tapered work. At H# 
is shown still another type of the clamp dog class. At F in 
Fig. 3 is shown a type of patented dog made by the Western 
Tool & Mfg. Co. Fig. 4 shows what is called a reduction dog. 

Figs. 5, 6, and 7 show three types of dogs with protected 
screws. It is rather difficult to guard the set-screw on the 
lathe dog properly so that it cannot cause injury to the op- 
erator, but these illustrations indicate what can be done. Fig. 
8 shows a somewhat unusual type of double-tail dog provided 
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with inserted shoes to assist in the holding of the work. This 
dog is patented by Mr. William L. Reid. Fig. 9 shows an 
elaborate type of what is usually termed a hold-back dog. Its 
object and the manner in which it is used is clearly shown in 
the engraving, it being used on work where one end runs in a 


Fig. 8. The Reid Lathe Dog 


steadyrest, to hold the work against the lathe center. The 
springs back of the faceplate give the required elasticity to 
the entire tool. This device eliminates the use of the belt- 
lace or lashing process which is more or less unhandy. This 
lathe dog was patented by Mr. Milton B. Hill. In Fig. 10 is 
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Figs. 10 to 13. Miscellaneous Dogs of Special Construction 


shown a “homemade” type of dog. The cross-bar is forked 
where it fits over the side bars. Fig. 11 shows a dog with 
corrugated jaws, jointed as indicated. This dog is very con- 
venient for certain purposes. Fig. 12 shows a popular type of 
driving dog. Dogs of this kind are usually made to suit im- 


Fig. 14. The Clark Chain 
Lathe Dog 


Fig. 15. The Hill Improved Type 
of Dog 


mediate requirements. Fig. 13 shows a peculiar form of 
adjustable chain dog. This dog has a capacity for a wide 
variety of sizes according to the length of the chain. Fig. 14 
shows a similar kind of dog patented by Mr. Hugh Elmer 
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Clark, the claim for this dog being that it is easily attached 
to and detached from the work without removing the latter 
from the centers. 

In Fig. 15 is shown a dog which is more especially adapted — 
for the milling machine, and which is intended for taper work 


Fig. 9. The Hill Hold-back Dog 


when it is necessary to have a radial and transverse move- 
ment and at the same time have no backlash in the rotating 
direction. This dog is patented by Mr. Milton B. Hill. 

Fig. 16 shows a dog specially designed for use when pro- 
ducing a large number of pieces of the same size. This dog 
is termed a faceplate dog, principally because it is secured to 
the faceplate of the lathe. It is patented by Mr. Adam Tindel. 
Fig. 17 shows a dog which operates without screws. It is 
quick-acting, but can drive in one direction only. This design 
is patented by Mr. Thomas C. Thompson. Fig. 18 shows a 
dog especially devised for driving work which has irregular 
surfaces of any sort. It is patented by Mr. Louis Goddun. Fig. 
19 shows a lathe dog which can be tightened without a wrench. 
It is patented by Mr. Frank L. Osgood. It can be attached to 
and detached from the work without removing the latter from 
the lathe. Fig. 20 shows a very simple but strong and efficient 
dog which can also be attached to and removed from the work 
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Fig. 16. The Tindel Lathe Dog 


while the latter is held between centers. Fig. 21 shows a num- 
ber of types of clamp dogs. The one at A has brass-faced 
clips to protect finished work from being marred. The dogs 
shown at # and F are also provided with soft jaws for pro- 
tecting the work. Those shown at D, # and F are intended 
to be self-balancing dogs for grinding machines. 

In addition to the devices illustrated, there are shown in the 
following some devices which can hardly be classed as dogs, 
but which are merely makeshifts used in place of dogs. Fig. 22 
shows a very common method of driving a piece of lathe work, 
the device consisting of two V-blocks clamped onto the work 
with an ordinary C-clamp. In Fig. 23 the clamp is used with 
its screw directly on the piece being turned. It will be noticed 
that the center line of the screw is a trifle in front of the 
center line of the work and:that there is a block behind the 
work. This arrangement has been adopted in order to insure 
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that the screw will not work off the shaft. The use of a stud 


driver in the faceplate of the lathe is, of course, necessary when 
these methods are employed. Fig. 24 shows another commonly 
used method where either a wooden or iron parallel clamp is 
screwed onto the shaft or work. 

Fig. 25 shows a cheap makeshift which is often resorted to. 
This dog consists simply of a piece of scrap iron with a hole 
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Fig, 17. The Thompson Lathe Dog, 
which operates without Screws . 


Fig. 18. Lathe Dog for Irregu- 
larly Shaped Work 


through it, large enough to take the work for which it is 
wanted. Fig. 26 shows another makeshift consisting of a 
common collar with an extra set-screw in it and a hole drilled 
for a piece of round iron driven into the collar and used as a 
tail. Fig. 27 shows a threaded lathe dog with a split hub and 
binding screw. When work is threaded on the end, the diam- 
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Fig. 19. The Osgood Lathe Dog 


eter of the thread being the same as that in the dog, the latter 


can be screwed onto the work and clamped by the binding. 


screw so as to drive the work without injuring the thread. 
Fig. 28 shows another type of dog with a threaded hole in it. 
This dog is intended to be placed on the ends of studs or 
pieces made in the screw machine, or on any piece not having 
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Fig. 20. Type of Open Dog 


a center. Fig. 29 shows another cheap, “homemade,” open-side, 
adjustable dog. This type is made from a round piece of cold- 
rolled steel, bent as shown. Three pin-holes are drilled through 
it so as to receive the pin which holds the head, which is ad- 
justable from one position to another. Fig. 30 shows a simple 
method of driving a piece of work, the dog consisting merely 
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of a piece of flat iron bent over to suit the work, with a bolt 
for binding as shown. Fig. 381 is another type consisting 
merely of a piece of flat iron, bent as required and drilled and 
tapped for a set-screw. Fig. 32 is especially intended for use 
on finished work, when one wishes to avoid any marks which 
might be made by the lathe dog. 

There are, of course, innumerable devices that have been 
made for special purposes, but those shown are typical and 
indicate what may be done. In addition there are, also, of 
course, a number of drivers used on faceplates for driving 
chucked work not held between the centers. These, however, 
are not strictly lathe dogs, and as they are often made to suit 
special requirements and have hardly any common character- 
istics, they are not dealt with in this connection. 
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Fig. 21. Hill Clamp Dogs 


In Fig. 33 is shown a safety lathe dog which has been 
brought out by Elmer J. Michaud of South Windham, Conn. 
Every machinist who has operated a lathe realizes the danger 
incident to the use of the ordinary lathe dog with its un- 
guarded set-screw, which tends to catch in the clothing, 
especially when filing. This lathe dog is so shaped that it 
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Fig.24 Machine 


Figs. 22 to 24. Makeshift Dogs 


provides a guard, the tail of the dog being curved around in 
front of the set-screw on the leading side, thus affording pro- 
tection. It can be clearly seen that this feature does not 
interfere with loosening or tightening the set-screw. 

* * * 


A method of accurately shaping very small dies, punches 
and other tools to an irregular form, developed by the watch- 
makers of Switzerland, employs a projectoscope or magic lan- 
tern as a magnifier. The shape required is drawn carefully 
to a scale of, say, fifty times actual size. The tools are made to 
size and shape as nearly as possible by common methods and 
are finished by stoning off the high parts which extend beyond 
the limits of the drawing when projected on it by the lantern. 
The inaccuracies are thus multiplied fifty times and the spots 
that do not coincide with the drawing are stoned off by a 
specially devised grinding rig that is controlled by the tool- 
maker, the tool being worked down without removing it from 
the lantern. 
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CONGRESS OF INTERNATIONAL ASSOCIA- 
TION FOR TESTING MATERIALS 


The sixth congress of the International Association for 
Testing Materials was held in the Engineering Societies 
Building, New York City, September 2 to 7. Twenty-four 
nations were represented in the congress, the various foreign 
governments, as well as engineering societies here and abroad, 
having sent delegates. The object of the society is to further 
the progress of engineering by augmenting the knowledge re- 
lating to materials, by devising proper means and methods for 
the testing of materials, by drawing up specifications for ma- 
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Figs. 25 to 28. Other Examples of Makeshift and Special Dogs 


terials for various purposes, and, in general, by providing 
standardized and uniform methods of engineering practice, in 
as far as the properties of materials of construction are 
concerned. 

The congress was divided into three sections: one on metals, 
with a sub-section on cast iron and special steels; one on 
cement and stone; and one on miscellaneous materials. One 
hundred and fifty-three papers formed the program for the 
sixth congress. These papers related to hardness testing, to 
wear tests of steels, impact tests, corrosion tests for pipes, 
endurance tests, tests relating to magnetic and electric prop- 


‘“‘Homemade”’ Dogs of Simple Design 


Figs. 29 to 32. 


erties and properties of metals at high temperatures, tests on 
steel rails, cast iron and special steels, as well as tests on 
non-ferrous metals and alloys. Other papers relating to the 
investigation of new testing methods, micrography and micro- 
graphic researches, nomenclature of iron and steel products, 
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as well as a considerable number of papers relating to cement, 
stone, paints, timbers, oils, road materials and rubber, were 
also presented. 

The International Association for Testing Materials meets 
every three years in a congress devoted to the presentation 
and discussion of technical papers along the lines outlined. 
The last congress was held 
at Copenhagen, Denmark, in 
1909. The preparations for 
the sixth congress, have 
been in the hands of the 
American Society for Test- 
ing Materials, which is 
affiliated with the Interna- 
tional Association. The so- 
cial features included an 
informal reception under 
the auspices of the Ameri- 
can Society for Testing 
Materials, the American In- 
stitute of Electrical Engi- 
neers, the American So- 
ciety of Mechanical Engi- 
neers, and the American 
Institute of Mining Engi- 
neers, on Monday, September 2, and an excursion on the 
Hudson River to the military academy at West Point on Sep- 
tember 4. On September 5 there was a reception tendered to 
the foreign members by the American Society of Civil En- 
gineers. For those of the foreign members who desired to see 
something of America and its industrial development, a 
special excursion hotel train was arranged after the adjourn- 
ment of the convention, making a week’s tour, visiting Wash- 
ington, Pittsburg, Buffalo and Niagara Falls. 

Before adjourning the congress elected as the new president 
of the International Association, Prof. N. Belelubsky of St. 
Petersburg, Russia, professor emeritus of the Institute of 
Engineers of Ways of Communication. The next international 
congress of the association will be held in 1915 in St. Peters 
burg. 


Fig. 33. Michaud Safety Dog 


* * * 


UNUSUAL FORM OF SLOT IN FILLISTER- 
HEAD SCREW 
An unusual form of slot in fillister-head screws is illustrated 
in a recent issue of the Mechanical World. This form of 
slot is used by an English firm and is claimed to have the ad- 


Form of Screw-driver, and Screw-head Slot and Method of Producing it 


vantage of providing a screw slot that is not likely to be 
injured; it also provides for a strong form of screw-driver. 
In the illustration A shows the screw, B the screw-driver, C 
the cutter used for milling the screw-driver, and D the an- 
nular cutter employed for milling the slot in the screw head. 
It is evident that two milling operations with this cutter are 
required for each slot. In addition, an ordinary plain cutter 
must be run through in order to remove the piece X, which 
otherwise would remain at the ends of the slot. The screw 
head is strengthened in this way, it is claimed, because the 
pressure of the screw-driver is received in the direction of 
the arrow P, in which there is a better backing of metal to 
withstand the pressure. The slot is, in fact, of the same 
shape that an ordinary plain slot tends to assume after it 
has been used for some time. 
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CHARACTERISTICS OF WROUGHT-IRON 


A REVIEW OF KINDS, USES, PECULIARITIES, AND METHODS OF TESTING 


BY A. L. HAAS* 


Wrought-iron has, to a very large extent, been superseded 
by mild steel. Nevertheless, a large field remains where its 
resistance to fatigue and the ease with which it can be welded 
renders it valuable. Where reliability is of prime importance, 
no other material is superior to it. “ 

Yorkshire iron of the best quality is still made in large 
quantities. There is no finer commercial grade of iron to be 
obtained anywhere than the iron known as Lowmoor or 
Farnley. The iron made in Staffordshire is of a lower grade, 
and it is this quality of iron that is threatened with extinc- 
tion by mild steel. The cost varies, of course, with the 
quality, the best Yorkshire iron demanding twice the price of 
low-grade Staffordshire iron. 

There are some articles for which wrought-iron is always 
used, for example, crane chains, lifting hooks, locomotive 
draw gears, etc. Years ago marine engine shafting was invari- 


Pieces of Wrought-iron having been subjected to the ‘“Rams Horn’’ Test 


The firm of Blair, of Stockton 
on Lees, one of the earliest makers of marine engines and 
one of the most conservative firms at the present time, still 
makes (or, at least, until very recently did make) its shaft- 


ably made from wrought-iron. 


ing from this material. It is a well-known saying on the 
Northeast coast that no ship with Blair engines has ever been 
known to break down at sea from a fractured shaft. Two 
leading makers of steam fire engines still use Lowmoor plate 
for their boilers. These boilers are subjected to a heavy duty 
in spite of their small size. In locomotive practice Lowmoor 
iron rivets are still used for the boilers. 


Corrosion of Wrought-iron 


The resistance of wrought-iron to corrosion is remarkable, 
in spite of any statements to the contrary based on short 
periods of comparative tests. At Delhi, in India, there is a 
monumental column of this material which is over one thou- 
sand years old. The writer is informed on good authority that 
in various humid parts of India native-made iron, whose origin 
is too far back to be definitely known, is still seen fully ex- 
posed to weather conditions. At the Epping church, near 
London, there are some exposed iron hand-rails, one hundred 
and fifty years old, the section of which has not been dim- 
inished below the margin of safety during this period. This 
iron was probably smelted and puddled in small quantities, 
using charcoal for fuel, from particularly high-grade and 
easily reduced ore. 

Corrosion in iron takes place in layers on account of its 
fibrous structure. The make-up of an iron bar can be compared 
with that of a wire rope, the spaces between the wires 
being filled with a silicious matter, which latter is naturally 
more or less weather- or corrosion-proof. In the instance of 
the hand-rails at the Epping church, the structure is plainly 
apparent, as corrosion has left the rails knotted like the 
trunk of an old tree. The pitting characteristic of steel is 
absent in this ancient iron. 


* Address: St. Ives, Crowborough Road, Tooting, London, S. W., 
England. 


It is a fact admitting of no controversy that the use of 
mild steel for ship plates has reduced the life of the hulls by 
one-half, and a similar reduction in life has accompanied the 
adoption of mild steel for boilers. The writer has personally 
observed steel deck plates around hatches which were orig- 
inally 8g inch thick, that in a fourteen-year old steamer had 
been reduced to a thickness of 1/16 inch over a considerable 
area. The same vessel had to have the entire engine and 
boiler room tank (top, floors and intercostals) renewed after 
the same period. The original 7/16-inch plate could in a 
great many places be perforated with a good blow from a 
sharp scaling hammer, 

On the other hand, an old steamer called the Dodo, which 
used to ply regularly between Cardiff and Spain, and which 
was provided with one of the earliest iron hulls ever built, 
was 65 years old in 1900. It is still running, and, hence, is 
now 77 years old. A fireman who sailed in her, and subse- 
quently with the writer, said that he was afraid to break 
coal in her lower bunker or to scrape up dust with his shovel, 
using undue violence, for fear he would break through the 
bottom. A similar steel hull would have been in the ship 
breaker’s hands in half that length of time. In fact, wooden 
hulls last longer than these do. A collier trading between 
Newcastle and London was sold for a coal store hulk at the 
youthful age of 150 years. In many ports scattered through- 
out the world old British wooden ships converted into station- 
ary hulks can frequently be seen. 


Present-day Tendency to Reduce First Cost and Increase 
Cost of Upkeep ‘ 

It seems to the writer that the present-day tendency is 
to reduce the first cost, increase the cost of upkeep, and de- 
crease the length of service without corresponding ad- 
vantages, by the use of newer materials. Of course, circum- 
stances alter cases, and there are instances where economy 
is of no account. There is a works in the Birmingham dis- 
trict in England which was recently taken over by an up-to- 
date concern. In these works there was a beam engine built 
by Bolton & Watt, which must have been about eighty-five 
years old. It was found advantageous to run this antique en- 
gine as the sole means of power. The engine cost nothing 
and the new concern built its furnaces with boilers mountéd 
over them, and hence obtained, as one might say, for noth- 
ing, easily twice the amount of steam that could be used. 
The economy of modern engines, or of producer gas, is of no 
interest to this firm. The fuel has to be burned anyway, and 
the waste of steam is of no moment. 

One of the largest users—as distinguished from producers 
—of wrought-iron, who employs this material exclusively in 
the articles of his manufacture, has a strong belief that there 
will come a revival in its use; yet this man does not belong 
to the old school, but is a live, prosperous man under fifty. 
Could some newer process of puddling be devised to produce 
larger quantities at a single operation, the use of wrought- 
iron would certainly be extended and its price reduced. 


Peculiarities of Wrought-iron 


In testing wrought-iron some peculiarities have come to 
the writer’s notice. Best Yorkshire (Lowmoor and Farnley ) 
if nicked 4% inch deep around, say, a 1-inch bar, with a sharp 
set, and broken short over the anvil with a single blow, shows 
a curious fracture. The bar breaks dead short and square. 
The fracture is coarsely granular, resembling badly burned 
steel, only the granular structure is coarser. The bar nicked! 
on one side only, and carefully bent with the nick a couple, 
of inches from the edge of the vise or anvil, shows a beauti- 
ful gray, silky, fibrous structure, free from crystals and per- 
fect in every way. Only the best. Yorkshire iron shows this 
peculiarity, which to the writer’s knowledge has never been 
satisfactorily explained. 

Some peculiarities have been noted in connection with the 
welding of wrought-iron. The lower grades make an ap- 
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parent weld at almost a melting temperature, as well as at 
low heat. With the better grades of iron, however, this cannot 
be done, and a heat between closer limits of temperature is 
necessary. Hence, this kind of iron needs a careful and com- 
petent blacksmith, and he must give closer attention to his 
work than with the cheaper grades. A burned weld and a 
partial shut cannot pass even a cursory glance, as would 
similar welds in common grades of iron. Another point with 
regard to welding is that the Jess the iron is worked at the 
weld, the better the job. The writer has seen welds that 
have been reduced several tons in tensile strength by a 
smith unversed in this part of the art, unnecessarily work- 
ing the weld at a comparatively low heat to make a good 
looking job. 
Testing Wrought-iron 


When mild steel is tested the strength “with” and “across” 
the direction of rolling is nearly equal, and for ordinary pur- 
poses of design can be so assumed. With wrought-iron, how- 
ever, this is not the case. In bending tests, also, the angle 


TABLE I. TENSILE STRENGTH AND ELONGATION OF WROUGBT- 
IRON BARS 
A BB BBB i 
ae Stafford- | Stafford- Shred 
Sane shire shire 
|or on lor Se 
: Blac| Bled) sled! Else 
Sectional Area ae ote oe Se oe | ah ri ts 
TS O\ | 6Ol oe, SoOlac| oo 
Be |g | Bel eu | Be eu | S| eo 
ee) feleg| &elee! oelag| oe 
BS =| Sc 2} sa H| Sc 
£] o's B | Qo se || SON £] S95 
Ale) AGS] alae) AlAs 
‘ 20- | 23- : 
1 square inch and under.| 23 26 | 24 93x, 23 “on 24 | 23 
Above 1 square inch, un- | | 
der 4 square inches....| 22 | 24 | 23 | 22 | 23 | 24 | 24 | 22 
Above 4 sq. inches, un | 
der 8 square inches...| 22 | 22 | 22 | 20 | 22 | 28 | 22 | 20 
Above 8 square inches..| 21 | 21 | 21 20 | 21 | 20 | 21 | 20 
Channels, Angles, Tees.| 22 | 21 | 22 | 15 | 23 | 15 | 22 | 15 
RiVieteetast ne care atiew ior 23 | 26 | 28 | 24 | 28 | 25 | 28 | 24 


* Lower elongation: Rounds and squares ;4-inch and under; flats 1s-inch in 
thickness and under. Higher Elongation: Rounds and squares 5z-inch and 
- over; flat %-inch in thickness and over, up to 1 square inch in area. 


through which the iron can be bent with safety varies con- 
siderably, according to whether the bending is ‘‘with” or 
“across” the grain. The accompanying tables give a sum- 
mary of the characteristics of wrought-iron, these tables being 
the results of long experience with this kind of material. 

A number of wrought-iron pieces which have been tested in 
the manner that was commonly used years ago, and which 
still survives in some quarters, are shown in the accompany- 
ing halftone. Tests of this kind are known as “rams horn” 
tests, and are intended to indicate both the forging qualities 
of the iron and the closeness of the piling. A hole, 114 times 
the size of the bar or the thickness of the plate, is drifted hot 
from the solid, leaving the same distance clear from the end 


TABLE Il. TENSILE STRENGTH AND ELONGATION OF WROUGHT- 
IRON PLATE 
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test specimen, when cold, should show no defects, the piling. 
should not split, and the surface of the “rams horns” should be 
free from red-short cracks. A clean fire, an experienced 
blacksmith, and considerable speed are required in order to 
make a satisfactory test, especially in the common grades of 
iron. 

The only physical test bearing a direct relation to the prices 
and quality of iron is the reduction of area at the point of 


TABLE III. COLD BENDING TESTS OF PLATE, ALL QUALITIES 


: With the | Across the With the | Across the 
Thickness Grain, Grain, Thickness Grain, | Grain, 
of Plate, through through of Plate, through | through 
Inches Angle (in | Angle (in Inches Angle (in | Angle (in 
Degrees) Degrees) Degrees) | Degrees) 
1 and 15 20 74 4 424 174 
$ and 43 224 10 Ts 50 20 
8 25 10 Fi 60 25 
i 274 124 4 70 | 80 
£ 30 12} + 90. | 40 
Fs rts teh hs A 100 =| 60 
RS a en 


The inner radius of the curve at the bend not to exceed 1% times the thick- 
ness of the plate. 


‘fracture, when broken in a tensile strength test. In good iron 
this reduction of area should be 40 per cent. Two pieces of 
iron, one of which is twice as expensive as the other, will 
often have the same tensile strength and elongation, but the 
reduction of area will indicate which is the better iron. The 
best Yorkshire bar iron has been known to have over 60 
per cent reduction of area, and usually it exceeds 50 per cent, 
but a cheap grade of bar iron rarely reaches 30 per cent. 
Good Staffordshire iron should have approximately 40 per cent 
reduction of area. 


Chain made from Wrought-iron 
As welded chain is one of the principal uses for which 
wrought-iron is still exclusively employed, a few remarks re- 


TABLE IV. SPECIFICATIONS OF DRIFTING TESTS 
—_eeerr eer — 


Description of Iron BB Staffordshire BBB Staffordshire 


Drift with grain to 
1+ times diame- 
ter, and across 
grain equal to 
diameter 

Drift with grain 
equal to side of 
square, and 
across equal to 
4 times side 


Drift to + diame- 
ter or side 


Drift to 2% times 


Drift with grain 
to 14 times diam- 
eter and across to 
14 times diame- 
ter 


Rounds up to 3 
inches in diame- 
ter 


Drift with grain to 
1} times side, and 
across equal to 
side 


Squares up to 38 
inches side 


Rounds and squares 
, over 3 inches di- 
ameter of side 


Drift to 14 times 
diameter or side 


Drift to 22 times 


Grade of Iron 


Tensile Strength 


Elongation in 8 Inches, 


Flats up to 6 inches thickness at a thickness at a 
wide and under 1 distance from distance from 
inch thick edge equal to edge equal to 

thickness thickness 
Drift to 2 times/| Drift to 24 times 

Flats up to any thickness at a thickne:s at a 

width over 1 inch distance from distance from 


thick 


edge equal to/| 


edge equal tof 


Per Cent 


With grain, 21 tons 
Across grain, 19 tons 


With grain, 20 


VOLESHITGs visite WicrOse etaing2 


Staffordshire BB .. 


Staordshire BBB.| Wii grain, 23 fone | With grain, 12 
aE Oe PE, YS EEE 
or the side. The metal between the hole and the end of the 
bar is split with a sharp set from both sides and turned over 
as indicated in the engraving, the name of the test being 
derived from the appearance of the pieces after the bending 
is completed. When flat plates are tested, one horn is turned 
sideways and the other forward. Sizes up to two square 
inches in sectional area can be tested in one heat, but usually 
two heats are required. A second hole of the same size is 
drifted lower down the bar at right angles to the first. The 


With grain, 21 tons 
Across grain, 18 tons 


With grain, 10 
Acros3 grain, 5 


thickness | thickness 
SE PS EE EET LD PE ETE ED TET BE NS TRE Ea SIG ES 
lating to the welding of chain of this kind may be of interest. 
In the making of high-grade crane chain, the value of the re- 
duction of area cited above is clearly shown in the tests of 
the finished chain. The elongation of a good sample under 
tensile test bears a direct relation to the reduction of area 
obtained from the bar iron from which it is made. The 
greater the reduction of area in the bar, the greater the per- 
centage of elongation in the finished chain. 

A well made chain under tensile test never breaks in the 
weld, but always at the end of the link which is not welded, 
or at the side. A break at the weld proves poor workman- 
ship, no matter what iron is used. If the chain is of the best 
quality of iron, and the workmanship is first-class, the chain 
should stiffen under the breaking stress so that it becomes 
solid like a piece of bar iron. This stiffening under a break- 
ing load is a certain indication of quality. Chains made from 
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a common grade of iron do not stiffen. The stiffness is such 
that in good chain the end of the test piece can be held in 
the hand, and the test piece holds its own weight without 
Movement or bending. If, when in use, a chain sling is found 
to lack freedom of movement, even to a slight degree, it should 
be discarded instantly because of the danger attached, as the 
chain must have been at some time overstressed. 

A practical example of the value of annealing can be ob- 
tained from a wrought-iron chain by anyone. A link of such 
a chain of a good class of iron, say a sling chain, known to be 
in need of annealing, can easily be broken by a single blow 
of the hammer, with the link held vertically on the anvil. 
The fracture is coarsely crystalline and the break is sharp 
‘and nearly square. After proper heat-treatment the next link 
can be flattened or maltreated in almost any manner short of 
actually cutting it, but it will not break. 


Be HESS oe 


THE UNIFLOW STHAM ENGINE 


The difference between the temperature of the live steam ad- 
mitted to an engine cylinder and that of the exhaust leaving 
it makes the cylinder walls, cylinder head and piston act as- 
reservoirs of heat which alternately fill and discharge at every 
stroke. The greater the ratio of expansion, the greater the dif- 
ference in temperatures at the beginning and end of the stroke, 
and hence the greater the heat loss. This heat loss is commonly 
attributed to “initial condensation,’ but this phenomenon is 
simply the evidence of heat being imparted to the cylinder to 
raise it to the temperature of the incoming live steam. The 
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Longitudinal Section of Uniflow Steam Engine Cylinder 


abstraction of heat from saturated steam immediately causes 
condensation, which is followed by evaporation and cooling as 
the pressure falls. 

The superior economy of the multiple-cylinder engine is due 
to the fact that the range of expansion is divided between two 
or more cylinders and the temperature difference in each 
cylinder is not so great as in a simple engine working to the 
same number of expansions. In other words the high pressure 
eylinder is hotter than the intermediate, and the intermediate 
is hotter than the low-pressure. If the whole range of expan- 
sion was effected in one cylinder its temperature would be an 
average between that of the live and exhaust steam. 

In theory, the greater the number of cylinders, the higher 
the efficiency, but mechanical losses set a practical limit to the 
number of cylinders, four being as many as it is profitable to 
use. It is in this respect that the turbine is at a great ad- 
vantage over the reciprocating engine. The zones of tempera- 
ture can be graded by very small differences, thus reducing 
losses from heat interchange to a minimum. The Parsons 
turbine is really an expansion nozzle, hot at one end and rela- 
tively cold at the other. 

Much ingenuity has been expended on steam engine design 
to reduce the heat losses in simple engines and make their per- 
formance approach more nearly in economy that of multiple- 
cylinder engines. One of the simplest and most effective cylin- 
ders is that of the so-called “uniflow” engine, patented in 1886 
in Great Britain by Mr. L. J. Todd, and developed by Prof. 
Stumpf of Charlottenburg, Germany. This type of simple en- 
gine has recently been taken up by an American engine builder 
who claims that he can develop a horsepower on 241%4 pounds 
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steam non-condensing, and on 13% pounds condensing at 100 
per cent load. At 100 per cent overload the consumption rises 
to 30 pounds and 14% pounds, respectively. 

The principle of the uniflow type of steam engine is that of 
admitting the steam at the ends of the cylinders as in all Cor- 
liss engines and exhausting at the center, thus causing no re- 
versal of steam flow in the cylinder. The cylinder barrel is 
slightly more than two times the length of the stroke, the ex- 
cess being in the width of the central exhaust port or ports and 
the clearances between the piston and cylinder heads. The in- 
creased efficiency is due partly to non-reversal of flow, the ad- 
mission ends thus remaining hotter, but chiefly to reduced time 
of exhaust. In the common type of engine the cylinder walls 
are exposed to the exhaust temperature for about ninety per 
cent of the time required for the return stroke, whereas in the 
uniflow engine the exhaust period is much less. 

On the return or exhaust stroke the steam remaining in the 
cylinder after the outer edges of the ports are passed by the 
piston is trapped and compressed in the clearance space to 
live steam pressure. This feature of the cycle, while apparently 
economical, is not so, thermodynamically, for the reason that 
the power required to compress has been generated in a com- 
paratively low efficiency cycle and the resulting available en- 
ergy in the compressed steam is far below that required for 
its conversion. But mechanically this feature is unavoidable 
for two reasons, the first being the very structure of the uni- 
flow type, and second the need of cushioning effect in the cylin- 
der to check the reciprocating parts and prevent shock and 
noise, a common requirement, of course, of all reciprocating 


piston engines. 
* * * 


RATHENAU GOLD MEDAL 


The Allgemeine Hlektricitats Gesellschaft (A.H.G.) of Ber- 
lin has notified President Arthur Williams of the American 
Museum of Safety, New York, that the Rathenau gold medal 
has been placed at the disposal of the museum for award an- 
nually for the best device or process for safeguarding life and 
limb or promoting health in the electrical industry. The com- 
petition is open to every country in the world, the only condi- 
tion being that the device or process must be exhibited at the 
American Museum of Safety in New York City. This is the 
first time that a high European honor has been given to an 
American institution and indicates the standing of the Ameri- 
can Safety Museum among European scientists. 

The Rathenau medal is well known in the European scien- 
It was presented to Dr. Emil Rathenau, president 
and founder of the Allgemeine Elektricitéts Gesellschaft, the 
greatest European electric company, on the occasion of his 
seventieth birthday, with the felicitations of the Kaiser for his 
services in the field of electro-technics. (He was the man who 
introduced incandescent lighting into Germany). One medal 
will now be cast each year from the original die for the Ameri- 
can Museum of Safety to award. 

* * * 


THE USE OF WASTE STEAM 


The use to which steam which formerly went to waste has 
been put at the Indiana Steel & Wire Co., Muncie, Ind., indi- 
cates what could be done to increase the efficiency of the steam 
plant in many industrial plants. In the power plant of this 
company two 22 by 42 inch Corliss non-condensing engines 
operate a series of wire-drawing benches. Each engine carries 
a load averaging from 3870 to 400 H. P., and operates continu- 
ally with the exception of Sundays and holidays. Up to two 
years ago electric power was purchased from an outside source 
to drive the machines for making wire fencing, wire nails, 
etc., but at that time it was decided to utilize the exhaust 
steam from the Corliss engines to generate this electric power. 
A 600 K. W. mixed-pressure Curtis turbine was installed and 
the exhaust steam from the two Corliss engines used to drive 
this turbine, which, in turn, exhausts into a condenser main- 
taining a vacuum of 28 inches. In case the engines are 
shut down, the mixed-pressure turbine automatically cuts in 
sufficiently high pressure steam to continue to run. The tur- 
bine now carries the entire motor load of 600 H. P., using 
steam that was formerly allowed to go to waste. 
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SQUARE VS. HEXAGON HOLLOW SET-SCREWS 


ANALYSIS OF STRESSES, AND COMPARISON FOR WEAR AND STRENGTH 


BY JOHN S. MYERS* 
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Since hollow set-screws have come into vogue, supplying a 
long-felt need of the manufacturer with humanitarian in- 
stincts, a controversy has arisen as to the respective merits 
of the square and the hexagonal form of hole, which pre- 
sents an interesting problem. 


It is the object of this article 


Figs. 1 and 2. 
a Square Wrench and Socket 
to investigate analytically the relative claims to superiority 
of the two forms. 

Any mechanic knows that the corners of an ordinary 
hexagonal nut are more easily bruised and rounded off than 
the corners of a square nut, when using an open-ended or 
monkey wrench. HEHspecially is this the case 
when, under dire stress of circumstances, 
one is compelled to use a wrench which does 
not fit properly, or a monkey wrenca with a 
weak back. Nevertheless, hexagonal nuts 
have almost entirely superseded square ones 
in machine construction, for, as it seems, 
good and sufficient reasons. However, when 
we consider the case of a socket wrench, the 
answer to the question as to which form of 
nut would burr up easiest is not so apparent, 
for with the hexagonal nut we have six ob- 
tuse corners in action, against four square 
corners on the square nut; whereas, with 
the open-ended wrench, there are but two 
corners under pressure in either form. The 
case of the square versus the hexagonal nut, 
even with a socket wrench, is, however, con- 
siderably different from the case of the hol- 
low set-screw; for, with the same size of bolt 
the distance across the flats of the square 
nut is equal to that of the hexagonal one, 
whereas, with the hollow set-screw, the dis- 
tance across the corners is the limiting 
feature. 

Comparison for Wear 


In Fig. 1 we have a hexagonal inner mem- 
ber driving in the direction of arrow EH 
against a resistance of the outer member in 
the direction of arrow Ff. It is assumed that. 
the corners of the inner member have been 
worn as at O, and the faces of the outer mem- 
ber as at D, permitting a relative angular 
rotation AOB. Fig. 2 represents a square 
inner member with an assumed wear suffi- 
cient to permit of an angular displacement 
AOB, equal to the similar angle in Fig. 1. 
Comparing the two, it is seen that the square form would 
have to be worn much more than the hexagonal to permit 
of equal angular looseness, so that, unless the pressure on 
the corners of the square is sufficiently higher than that 

* Address: 2456 Almond St., Philadelphia, Pa. 


Illustrations showing the Effect of Wear in the Case of a Hexagonal and 


on the corners of the hexagon to offset this advantage, 
we would expect the square form to wear longer than the 
hexagonal. 

Arbitrarily assuming the distance across the corners for 
the two forms to be equal, the depth of the two inner members 
to be equal, the torsional moments delivered 
equal, and the driving forces to be concen- 
trated upon the extreme corners, as repre- 
sented in Figs. 3 and 4, we may proceed 
as follows: 

For the square form (Fig. 3) F acts at a 


C 
lever arm 7] —=—— (1) 
2v2 
The turning moment of the four forces is 
C 
=A A 
Ie 
= FO v2, from which 
yh fh 
F=—= 0.707 — (2) 
Machinery C Vv 2 C oO 
For the hexagon (Fig. 4), 1—=— (3) 
4 
The torsional moment is T=6F,/,=6F,—, or 
4 
2T Ts 
F,=—— = 0.667 — eo (As) 
3C C 


1@ 


[ 


eee eee 
| 


_b 


Machinery 


Figs. 3 to 6. Diagram for Analyzing Relative Strength and Wearing Qualities of 


Square and Hexagon Hollow Set-screws 
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From (2) and (4), —= ——=1.06. (5) 


1 
This indicates that, under the assumed conditions, the total 
pressure (not the unit pressure) on the corners of the square 
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is 6 per cent higher than that on the corners of the hexagon. 
Comparison for Strength 
Comparing the square and hexagon for torsional strength, 
we have the torsional section modulus of the square as: 


Ce, 
Zps = (6) 
12 
and for the hexagon: 
Zpn = 0.1853 C*y. (See table. ) (7) 
When C,=C},, the ratio of relative strengths is: 
Zph 12 
—— = 0.18538 C®?, x —— = 1.62 (8) 
Zs Cs 


or, when of equal distances across the corners the hexagon is 
torsionally 62 per cent stronger than the square. 

If we equate Z,), —=Z,, and solve, we have: 

Ce = LLC r (9) or, Cr, = 0.851 C, (9a) 
which indicates that, for equal torsional strength the distance 
across the corner of the square form should be 1.175 times 
the same dimension for the hexagon, or, viewed the other 
way, the distance across the corners of the hexagon need only 
be 0.851 times the same dimension of the square. 

Now, for 0,—=C, we have, from (5), the total pressure on 
the corners of the square 1.06 times that on the hexagon, 
while in (8) the hexagon is shown to be torsionally 1.62 
times stronger than the square; hence, if both are stressed to 
their full strength, the pressure on the corners of the hexagon 

1.62 


is —1.53 times the similar pressure on the square (10). 


1.06 

In the case of the hollow set-screw, however, the outer 
member is of equal (if not of greater) importance than the 
inner member. The ideal condition would be to have both 
members of equal strength. Investigating in this direction, 
we have for the torsional section modulus of a circular sec- 
tion with a square hole (Case V in table): 


1D* b* 
Lie ore 2 (11) 
16 3D 
For the square inner member (Case II in table): 
b? 
Lah a (12) 
3V2 
Equating these, we have: 
b° 7D* bt 
SSS BS SS (13) 
3V2 16 3D 
Now let }=2D; then: 
Con? a D8 ewe ee 3 
peje en fn , or +aet=—r (14) 
34/2 16 3 D /2 16 
From (14) we have = 0.74, or b= 0.74D. (15) 
C 
But 6=:——, hence: 
v2 
C 
——= 0.74D or C—=1.046D. (16) 
V2 


The significance of Hquation (16) is that it is impossible 
to make a square inner member of torsional strength equal to 
the round outer member, because the distance across the cor- 
ners of the square becomes greater than the diameter of the 
outer member thus splitting it up into four separate sections. 

Treating the hexagonal form in a similar manner it is found 
that, for the inner and outer members to be of equal strength, 
we would have: 

C= 0.912D (175 

Just how thin the metal over the corners might be made 
without destroying the continuity of the section, and thus 
entirely upsetting the conditions upon which the theory of 
torsion is based, is problematic. It would, however, seem im- 
practicable to give C as large a value as indicated by (17). 

Proportion of the Inner to the Outer Member and their 

Relative Strengths—The Square Form ; 

The problem now resolves itself into one of how large the 
inner member May be made without danger of rupture in the 
outer member at the corners. Referring to Fig. 5, the pressure 
against the sides of the square is maximum at the advancing 
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corner and may be assumed to diminish uniformly to zero at 
the center of the side. The center of pressure on each face is 
then at F, at a distance of 1/3 b from the center, and the tor- 
sional moment of the four forces is: 
4Fb 
T= —_. 
3 
Taking the depth of the square hole as equal to b, the area 
of material resisting rupture at the corner, as at 2, is: 
DC 2 D=byA2 
a = tb = ——— 5, and, since C = b // 2, a = ————- (19) 
2 2 


(18) 


With a unit stress of S this area is capable of resisting a 
force of: 
D—b V 2 
1, == Eh SS bS 


(20) 


Now, for simplicity of treatment as well as safety, we wil! 
consider the entire force F in Fig. 5 as concentrated upon 
this area a. We then have F=—F,, and, by substituting the 
value of F, as given by (20) for F in (18) we have: 

4b {D-—bY2 2 a 
(= bS=— b?S (D—DA/ Bee) 
3 2 3 

This equation represents the extreme torque of the outer 
member without causing rupture at the corners. 

The torsional strength of the inner member is: 


S b8 
T = Z,8 = —— (22) 
Ls ee 
Equating (21) and (22) we have: 
2 Kier S b8 
-v!S(D—b 3) = 
3 Bef, 34/2 
from which . 
2 a8 
b= D = 0.566 D (28) 
5 
or C = 0.800 D (23a) 


Equations (23) and (23a) represent the largest size of 
square inner member that can be used without danger cf 
rupture of the outer member at the corners. 

Substituting the value of b as given by (23) in (12) we 
have: 

2/2 
Lin = 
5 


which is a’ measure of the torsional strength of the square 
form of the inner member. 

If we divide the result of Equation (24) by the torsional 
section modulus of a solid circular section (Case I in table 
we have: i 


3 POrste 
>) + 87/2 =-— D* = 0.0427 D® (24) 
375 


16D$ 16 
—— < — = 0.2173. 
875 aD® 
This indicates that a square inner member may approximate 
22 per cent of the torsional strength of a solid circular section 
of a diameter equal to that of the outer member. 


(25) 


Proportion of the Inner to the Outer Member and their 
Relative Strengths—The Hexagonal Form 
Investigating the case of the hexagonal form of inner mem- 
ber in a similar manner (see Fig. 6), we have first that the 
torsional moment of the six forces F, is: 
A 
f Bifeend OW Eh eames, OT (26) 
3 
Assuming the depth of.hole to equal e, the area resisting 
D—C 


, and since e = A \/ 8, 


2 
D—C 
2 
The force that this area is able to resist is: 


3 


a= Avr/3 (27) 


P= 0S 


AS (D—(), or, since C = 2A 


2 
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3 
F, = — AS (D—2A4) (28) 
2 
Substituting this value of F, in (26) we have: 
T = ./8 A* 8S (D —24) (29) 


The torsional strength of a hexagon (see Case III in table) 
is: 


aT gS se afiorAa® S (30) 
Equating (29) and (30), and reducing gives us: 
A=, D= 0.381 D (31) 


From (31) we have C=0.762 D (31a); or e=0.66 D (31b). 
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the torsional section modulus of a solid circular section, as 
given in Case I of the table, we have: 


16 
0.0598D? x —— = 0.3048 
1D* 


which indicates that the hexagonal inner member may de- 
velop approximately 30 per cent of the strength of a solid 
circular section of a. diameter equal to the outer member, as 
against 22 per cent for the square form of inner member. 
Stated in another way, the hexagonal form is 0.3048 ~ 0.2173 
= 1.4, or 40 per cent stronger than the square form for equa! 
sizes of the outer member, 


(34) 


PROPERTIES OF SECTIONS 


Case Section Polar Moment of Inertia I, Polar Section Modulus Zp Remarks 
r} 
ox DA a D3 
I tae = 0.098 D4 Zp = ——- = 0.196 D* 
32 16 
Taking Case II as an inner 
bs b3 C3, Ses fore V and mak- 
ah Cees eis = 0.236 b? = Ie e Ou 0. D, the inner 
Il In = 6 = 0.1667 b* P 3 GO 12 member would be the weak- 
est and the section modulus 
for ILis Zp = 0.048 D? 
Ze = / 8 A® H1,0826 AP 
a 5/3 Taking Case III as an inner 
5/3 ; = C3, = 0:1858 C3, member for Case VI and mak- 
TI pee A* = 1.0825 A 64 ing e = 0.66 D, the section 
\ 8 i modulus for II] is Zp =0.06 D? 
BH = — e3 = 0.2088 e3 
24 
A4 zat D4 
S Z=— If the inner section of diame- 
Teer (Ate DY} 16 A ter D is to be of a torsional 
IV 39 pepe strength equal to the outer 
&, A hollow member, make D = 
= 0 098°(.A4 — D4) = 0.196 ri 0.82 A or A = 1.22 D 
a D? bt 
Zp ar 
16 3D If the inner section were to be 
= Dt bt bt of strength ee to the outer 
jp Bibel Se oa ae Wx 3 0 292 __ section it would be necessary 
Vv eb Foe a Pe eetrae Ee 7 to make b = 0.74. D or C = 
1.046 D, which is impossible, 
= 0.098 D* — 0.167 b* With an inner member the larg- since C would be greater 
est probable safe value of b is than D 
6 = 0.566 D, from which C 
= 0,8.) 
| 
a D8 54/8 At 
Dea deemed ci Saou) 
3 >= 16 4D If the inner section were to be 
Tv D 5 3 A4 = 
he as AS A of strength equal to the outer 
VI P 39 8 = 0.196 D? — 2.165 —- section, make A = 0.456 D or 
c D O= 0.912 D. This leaves the 
— are . 5 
=O. 098 5) 1.0825 A* With an inner member the larg- material very thin at the cor- 
est probable safe value of e is Rete: 
e = 0.66 D, from which C 
==) 402.) 


Equations (31), (31a) and (381b) represent the various di- 
mensions of the largest size of hexagon that can be used 
without danger of rupture of the outer member at the 
corners. 

The torsional section modulus of a hexagon (Case III in 
table) is: 

Gomi KP BAT 
Substituting the value of A from (31) in (382) gives: 


(32) 


Zp = &/ 3B (a D)*® = 0.0598 D? (88) 


Equation (33) is the measure of the torsional strength of 
the hexagonal form of inner member. If we divide this by 


Unit Pressure on Driving Faces—The Square Form 


Considering the pressure to be distributed as indicated in 
Fig. 5, with the depth of the inner member equal to b, we 
have the unit bearing pressure on the driving faces at the 
corners of the square as : 


4F 
B= - = (35) 
bx4b b? 
3T 
From (18) we have #—=——. (18a) 
4b ; 


Substituting this value of # in (35) gives us: 
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(36) 


Now substituting in (36) the value of b as given by (23) 


we have: 
5 3 Tf 
par ) = 16.573 — 
PENA D) D* 
In (24) we have the section modulus of the square mem- 
ber, which, multiplied by the stress S, gives: 


(37) 


T — 0.0427 D®S (38) 
Substituting this value of 7 in (37) we have: 
16.578 
a x 0.0427 D? S = 0.708 S (39) 


D3 

Equation (39) gives the unit bearing pressure on the cor- 
ners as about 71 per cent of the torsional stress in the inner 
member, which is a very safe bearing value, and indicates 
that the inner member would fail by twisting rather than by 
crushing at the corners. 

Unit Pressure on Driving Faces—The Hexagonal Form 

Treating the hexagonal form of Fig. 6 in a similar manner, 
with depth of inner member equal to e, we have for the unit 
bearing pressure at the corners: 


F, 4 F, 
P= = (40) 
extA eA 
the 
Now e=Av3, and, from (26), pect age then: 
Anh 2 J/3 fi 
Pry —— ———<$<$<—$ ——_- — a (41) 
2AxXA/BA 3 AB 
8 
From (31), 4=—D, then: 
21 
Daye 21 \3 7 
hy ee igh! xu 202856. —=— (42) 
8D 1D 
From Equation (33) we have, for the strength of the hexa- 
ae T = 0.0598L°S (48) 
Substituting this in (42) gives us: 
20.886 ; 
Ph = x 0.0598 D? S = 1.249 S (44) 


D3 
Equation (44) gives the unit bearing pressure at the cor- 
ners as about 25 per cent higher than the torsional stress in 
the inner member, which is about in the same relation as 
the ultimate tensile and shearing strength, so that this bear- 
ing pressure is not too high. 
When both forms are developing their full respective 
strengths we have, from (44) and (89), the ratio 
Py 1,249 
er) 
Ps 0.708 
or, under this condition, the unit pressure on the corners of 
the hexagon is about 76 per cent higher than on the corners 
of the square; so that, if tested to destruction, we would ex- 
pect the corners of the inner member and the internal faces 
of the outer member to be much more distorted in the case 
of the hexagon than in the case of the square. 
When both outer members are of equal size and trans- 
mit equal torques, we have from (42) and (37) the ratio 
Pr 20.886 T D* 
—- = —- ~ —-— = 1.26 
12, D3 16.578 T 
or, under this condition, the unit pressure on the corners of 
the hexagon is about 26 per cent greater-than that on the 


corners of the square. 


(45) 


(46) 


Conclusions—Comparison of the Two Forms of Set-screws 

1.—With the distance across corners equal and the depth of 
inner members equal for the two forms: 

a.—The hexagonal form is torsionally 62 per cent stronger 
than the square. See Equation (8). : 

b.—Under the same conditions, and considering the total 
driving forces as concentrated at the extreme corners,* this 


* This is an arbitrary assumption. The writer believes the dis- 
tribution of forces to be more nearly as shown in Figs. 5 and 6 
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force is 6 per cent higher for the square than for the hexagon, 
if delivering equal torques. See Equation (5). 

2.—For equal torsional strength the distance across the 
corners of the square should be 1.175 times the similar dimen- 
sion for the hexagon. See Equations (9) and (9a). 

3.—It is impossible to have the inner member of tor- 
sional strength equal to the outer member, because the outer 
member would rupture at the corners. This impossible but 
desirable condition is more nearly attained with the hexagon 
than with the square. See Equations (16) and (17). 

4.—With the depth of hole equal to the distance across the 
flats of the inner member: 

a.—We may, for the square form, make D=0.566D, or 
C=0.8D. See Equations (23) and (23a). 

b.—For the hexagonal forms we may make e=0.66D or 
C=0.762D. See Equations (31a) and (31b). 

c.—These proportions will prevent rupture at the corners 
when the full torsional strength is developed. 

d.—wWhen so proportioned the square member develops 22 
per cent and the hexagonal member 30 per cent of the strength 
of a solid circular member of diameter D. See HEquations 
(25) and (34). 

é.—The hexagonal form is thus 40 per cent stronger than 
the square form for equal sizes of the outer member. 

f.—The unit bearing pressure on the driving faces is 71 
per cent of the unit torsional stress for the square, and 125 
per cent of the unit torsional stress for the hexagon. See 
Equations (39) and (44). 

g.—When subjected to equal torques, with equal sizes of 
outer member, the unit bearing pressure on the driving faces 
is 26 per cent higher for the hexagonal than for the square 
form. See Equation (46). 

5.—The hexagonal form is thus shown to be superior for 


strength, or for equal strength to be smaller, hence more 
compact. 


6—The square form is superior in wearing qualities be- 
cause of less unit bearing pressure on the driving faces. 

7.—Hence, the proper field for the hexagonal form is for 
parts not requiring much adjustment, such as set-screws in 
collars, wheel-hubs, etc., while the field for the square form is 
in parts requiring frequent adjustment, such as the screws in 
lathe and drill chucks. Use the hexagonal form for compact- 
ness and strength; the square form for wearing qualities. 


* * # 


TESTING STEEL FOR AUTOMOBILE PARTS 


The careful tests to which the products of the G. Derihon 
Co. of Liege, Belgium, are put, explain the high standard 
which this firm has reached in the manufacture of automobile 
parts subjected to high stresses and shock. Since 1904 this 
firm has employed the Fremont drop test, and the results 
obtained have been very satisfactory. At the Derihon shops 
a test piece is taken from every piece out of which an auto- 
mobile part is forged, and this test piece is forwarded to the 
customer together with the part ordered and a record of the 
results of the test. Thus, when sending out an order of 
twenty-eight steering levers, the company accompanies it with 
a list of twenty-eight tests. This increases the cost per lever 
by approximately five cents, but it gives an absolute certainty 
that the piece will stand as much as it is expected to. This 
policy makes it necessary for the firm to test from ten thou- 
sand to twelve thousand pieces per month, and on account of 
the experience thus obtained, it is interesting to note some of 
the conclusions arrived at by this firm with relation to the 
method of making these tests. For the drop test the firm 
uses test specimens 10 by 8 millimeters (25/64 by 5/16 inch, 
approximately) with a one-millimeter nick (3/64 inch approxi- 
mately). If test pieces of larger dimensions are used, they 
are not likely to reveal minor defects. While brittleness in 
steel is often a local condition, it would be none the less 
objectionable and dangerous in the completed machine detail. 
As an indication of what can be accomplished by a commer- 
cial shop testing department and by taking advantage of the 
knowledge obtained from the tests made, it may be mentioned 
that at the outset the Derihon firm had to reject, for brittle 
ness, from 20 to 40 per cent of the pieces tested, whereas during 
1911 the total number of rejected parts averaged 0.3 per cent. 
This result has been obtained entirely from the fact that the 
testing of the steel has enabled the firm to apply proper heat- 
treatment to its steel products. In the opinion of M. Derihon 
it is possible to make all steels of good quality non-brittle. 
The whole question is simply one of heat-treatment, different 
steels, of course, requiring entirely different treatment in 
order that satisfactory results may be obtained. 
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RECIPROCATING STRAIGHT-BLADE SAWING MACHINES* 


DEVELOPMENT OF HACKSAW MACHINES, WITH SPECIAL REFERENCE TO BRITISH PRACTICE 


The material presented in the following has been gathered 
with the idea of setting forth the merits of the straight-blade 
reciprocating saw for metal work, as compared with those of 
the band saw and the circular saw. The latter types have been 
developed to approximately the same degree of efficiency which 
has been attained in other types of machine 
tools, while many reciprocating saws remain 
in essentially the condition in which they 
were first placed upon the market. The 
author believes that the Millers Falls Co. 
placed the first hacksawing machine upon 
the market. This machine is shown in Fig. 
1, from which it will appear that its design 
is of a character hardly suitable to modern 
shop conditions. Fig. 2 shows the next 
hacksaw machine that was introduced. This 
is a more elaborate and heavier type than 
the preceding, and the old hacksaw frame 
has given way to a stronger design. 

Another very early pattern of hacksaw 
was the Hureka, shown in Fig. 3. This ma- 
chine was made by G. Thompson, Son & Co. 
It is designed along far better lines than the 
preceding types, having a solid base and 
provision for guiding the saws. The thrust is in a direct line, 
and the upper guide is made to extend in such a way that it 
admits of a large variation in the length of blade used. The 
long blade, similar to a band saw, is coiled up and brought 


Fig. 1. 


The Star, the First Type of Hacksaw Machine. 


saws were capable of cutting a 4-inch bar in twenty minutes, as 
compared with an hour taken by the earlier types of machines, 
The only disadvantage of this method lay in the strain placed 
upon the saw blade after each move of the eccentric. The 


author believes that his firm was the first to use a stronger and 
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Fig. 2. The Simplex, 
another Early Type 


better blade, and they were aided in this by the Sterling Co., 
who used tungsten steel. 

Messrs. Holroyd & Co., of Milnrow, England, also introduced 
an excellent machine for rapid work with the same object in 
view that Messrs. Herberts had. In the 
Holroyd machine the bar was. slightly 
turned around at intervals of several strokes 
instead of altering the angle of the saw. 
The advantage of this system lay in the 
fact that as the bar was continually turning 
around, it was difficult for the saw to run 


Fig. 8. The Eureka Hacksaw Machine. 


out for use as the working part becomes worn. This coil con- 
tains about twenty-five feet. 

The Milford saw, shown in Fig. 4, is a still more carefully 
designed tool. It is fitted with a quick return and a clutch de- 
vice for lifting the blade free of the work on the idle or return 
stroke. It has a gear drive of 4 to 1 and an automatic stop. 
In the author’s opinion, these four designs are a fair illustra- 
tion of the progress of the original type of hacksawing machine 
up to a recent date. 

Messrs. Herberts of Manchester, England, were the first firm 
who seriously took up the matter of improving the design of 
hacksaw machines. The object was to make a stronger ma- 
chine which would be capable of working more rapidly and of 
taking larger sections. They have made saws of a capacity 
hitherto commercially unknown, the largest being capable of 
taking 18 by 30 inches. Among other improvements they in- 
troduced an automatic feed for the work, and an eccentric 
motion was given to the fulcrum of the saw frame, as shown 
in Fig. 5. This made it possible for the fulcrum of the saw 
frame to be moved around slightly at intervals of 20 strokes, 
thus putting the saw at a different angle to the work. In this 
way it was working on a comparatively smail surface at all 
times and was thus capable of handling larger sections. Such 


* Abstract of a paper by Mr. Charles Wicksteed read before the 
Belfast meeting of the Institution of Mechanical Engineers, July, 1912. 


Fig. 4. The Milford Machine, an Improved Type 


out, and the work would be approximately 
as true as that produced in a cutting-off 
lathe. 
Advantages of Hacksaw Machines 

The advantages of hacksaw machines as 
compared with other types are briefly as fol- 
lows: First, the cost of the machine and 
blades, is comparatively low and the blades 
can be brought to any temper to suit the 
work. Second, a hacksaw will cut to any 
depth that the frame which holds it will 
permit; extra depth does not necessitate 
extra cost of blades as in the case of the 
circular saw, where the bosses limit the depth of cut 
to approximately 1/3 the diameter of the saw. It may also 
be mentioned in this connection that a circular saw is neces- 
sarily fairly thick and exceedingly difficult to get quite hard. 
Circular saws are also liable to break if hardened beyond cer- 
tain limits. Third, in the case of band saws it is frequently 
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Fig. 5. Eccentric for tilting the Saw 
necessary to cut the blade in order to thread it through the 
work, and, like the circular saws, it is almost impossible to 
get them quite hard. Fourth, another advantage of the straight 
blade over the circular saw or lathe cutting-off machine lies in 
the narrowness of the cut, say 1/16 inch instead of % inch. 
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This difference in the width of cut makes a great saving pos- 
sible when working on such expensive materials as high-speed 
steel. Fifth, the power taken by a hacksaw is about one-fourth 
of that taken by a circular saw. 

When once convinced that the straight-blade sawing ma- 
chines had as great advantages as their competitors, it did not 
take long to discover the principles on which the blades must 
be made and operated. These may be briefly outlined as fol- 
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Fig. 6. Arrangement of Bearings for Guide Frame, viewed from the Back 
lows: First, the blade must be kept absolutely firm and per- 
fectly square with the work. Second, it must be strong enough 
to stand all the weight that the teeth will take without break- 
ing. Third, the blade must be made of the highest possible 
quality of steel with the best cutting edge that is practicable. 
Fourth, the machine must be well designed and work without 
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Fig. 7. Method of adjusting Position of Weight 
spring or vibration. Fifth, since the pressure on the blade 
must be considerable, a reliable release on the return stroke 
must be provided. However, the results of experiments by the 
author have shown that unless the weight was heavy it made 
little difference whether the blade was released on the return 
stroke or not, but where a heavy weight is used, the blade 
will be quickly destroyed unless this precaution is observed. 
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'Fig. 8. Pump and Ram used to lift and lower the Saw at End of Stroke 


Taking the points just mentioned into consideration, it will 
be evident that the blades have not been developed to this high 
standard without the expenditure of a great deal of effort on 
the part of the manufacturers. These improvements may be 
briefly outlined as follows: First, for ordinary work, a coarse 
pitch tooth, not less than 10 to the inch, has been found most 
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suitable. Such teeth cut better, clear themselves better, and 
give a better opportunity for side clearance which is especially 
necessary in the deep blades used on heavy machines. 
Second, to make the teeth strong enough to take all the weight 
that they will stand, it is not necessary to do any special tem- 
pering. If the teeth are 
properly hardened, the 
back of the blades will 
also be of the proper 
hardness. Third, addi- 
tional strength must be 
obtained by increasing 
the depth and not the 
thickness of the blade. 
An increase in thick- 
ness means a corresponding increase in the amount of 
power required to drive the machine. Theoretically, the 
thinner the blade can be made the better. This is lim- 
ited, however, by difficulty experienced in hardening 
deep thin blades in such a way that they are absolutely straight. 
Deep bladés are also more difficult to work and still keep the 
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Fig. 9. Diagram showing how Saw is 
freed of Swarth 
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Fig. 10. Arrangement of Tank and Pump Connections 


proper clearance. The blades used by the author vary from %4 
inch to 2 inches in depth and from No. 19 to No. 16 wire-gage 
in thickness. Fourth, the greatest weight that a tooth will take 
without injury must be ascertained and the blades then made 
strong enough to carry it. A weight of 210 pounds is about 
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Fig. 11. The Type of Lubrication Pump used 


right for a 6-inch machine, and enables the machine to use 
practically the full capacity of the blade up to a 4-inch round 
bar. As the machines become larger, the proportion of weight 
is increased. Thus a 15-inch machine requires 700 pounds on 
the saw to get the full capacity of the blade when working on 
a 10-inch surface. 
Design of Machines 
After having said this much about blades, it is hardly neces-. 
sary to point out that corresponding improvements were re- 
quired in the machines that drive them. 
One of the greatest faults in early types of hacksaws is found 


October, 1912 


in the fact that the guide frame was almost universally pivoted 
on the crankshaft. Narrow bearings were usually employed, 
thus giving some play to begin with, which was constantly in- 
creased by wear. Hence the design lacked the first essential 
of a good machine. The loose guide allowed the saw to run out, 
to produce bad work, and to break the blades. To avoid these 
fundamental defects, the author applied a guide frame which is 
pivoted on independent bearings of the type shown in Fig. 6. 
These bearings have no other work to do than to guide the 
frame, and there is practically no wear. The machine is of 
rigid construction and the bed is of sufficient width to provide 
a bearing for the bar on both sides of the saw. The guide 
bars are placed far apart and all bearings are of ample propor- 


tions and bronze-bushed. The weights have been correspond- 


ingly increased so that a 6-inch machine weighs 550 pounds and 
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Fig. 12. Two Styles of Saw Racks used on Multiple Machines 


a 15-inch machine 2500 pounds. Such weights are necessary to 
make the machine perfectly firm and free from vibration. 

The additional weight used on the blade made it necessary 
to adopt a convenient method of varying it according to the re- 
quirements of the work. This is done by means of a sliding 
weight on a bar which runs from the extreme end of the frame 
to a point well behind the fulcrum of the spring bracket. In 
the heavy machines this weight is adjusted by a quick pitch 
screw, the arrangement being shown in Fig. 7. Having such a 
heavy weight to deal with, it was next necessary to provide 
means to protect the machine from breakage in case the blade 
should break. A reliable release was also required on the re- 
turn stroke of the blade. The latter is a difficult thing to pro- 
vide for by purely mechanical means, as the 
plane of the saw varies at every stroke; but 
experiments have shown that it is essential 
for the saw to be lifted off the work at the end 
of the cutting stroke and put down again ac- 
curately at the end of the return stroke. If 
this is not done the output will either be 
seriously interfered with or the blade will be 
injured. 

Fig. 8 shows the device by which the release 
of the saw is obtained. It will be seen that an 
ecceniric set in time with the crank-pin on 
the crankshaft works a plunger in connection 
with the dash-pot. This plunger comes down 
and closes the port A at exactly the end of 
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the stroke, thus gently lifting the frame suffi- 
ciently off the work during the return stroke 
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as long as the section being cut, to get rid of the swarth. 

Fig. 9 shows a 12-inch section being cut with a machine oper- 
ating on a 6-inch stroke. In this diagram the middle part of 
the blade is shown black. This section has no opportunity of 
getting rid of its swarth, and will therefore, if not lifted, take 
the greatest part of it backward and forward. With sufficient 
lift on the return stroke, however, the swarth is dropped and 
raked 6 inches forward on the cutting stroke. Consequently it 
is only necessary to make the teeth deep and large enough to 
hold the swarth gathered during two strokes. 

The lubricant used for saw blades is soap-suds, and great at- 
tention has been paid to the pump and tank used for lubricat- 
ing purposes. The fact that the swarth made by the saws is 
exceedingly fine, and that it is much more difficult to operate a 
pump properly with suds than with oil, necessitated a careful 
provision to keep the swarth away from the pump. Fig. 10 
shows the arrangement of the tank and connection, where it 
will be seen that the suds are first collected by a recess in the 
bed and then drained at the front end, which is farthest away 
from the point where the swarth is dropped. The suds then run 
through a trough to a tank at the back end of the machine. 
This tank is divided by two weirs, the lubricant going under 
the first weir and over the second. In this way any light 
swarth floating on the surface of the fluid is stopped. 


Type of Pump Used 

Wing pumps were decided upon as most satisfactory for this 
service, but the best type available was of such construction 
that it would not wear well. The simple type of pump shown 
in Fig. 11 was finally adopted. In this type a by-pass is pro- 
vided, not with a separate valve, but simply by making the 
wings of the pump taper against the pressure, so that when a 
full discharge is not required the increased pressure of the 
suds presses the wings inward. The cover is fastened by screws 
instead of being secured by a thread in the end of the cylinder, 
this design making it easy to rebore when necessary. The 


wings are provided with two small slots of such a length that 
one spring put in the middle will press up the wings on each 
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and letting it down again as soon as the work- 
ing stroke begins. There are no complications 


and no wear in this device, as both pistons 


are simply made a good fit and worked in oil. 
A foot-valve is provided to let the oil in when 
the: frame is lifted by hand. 

Later modifications of this device have been made to make it 
useful for other purposes. The port is made small enough to 
convert the larger cylinder into a dash-pot, thus making it im- 
possible for the frame to fall, as it can only be lowered as fast 
as the oil is pressed through the small port A. This port is 
about 1/32 inch in diameter in the case of the small machines. 

The stroke of the author’s machine is from 5 to 8 inches. 
The longer stroke adopted in the larger machines was not 
found necessary to get rid of the swarth, but simply because it 
was found advisable to reduce the strokes as the length of the 
frames was increased. The question of the relative length of 
the blade to the stroke and the diameter of the bar is interest- 
ing. A long stroke should be avoided, as it entails a correspond- 
ingly long blade as well as a more cumbersome machine. If 
there is no lift on the return stroke, the stroke must be made 


Machinery 


Fig. 13. The Shaping Machine Saw 


side. This is an improvement over the old method where the 
wings met in the middle, thus leaving very little bearing sur- 
face. The gradual wearing of this bearing caused friction 
which led to the destruction of the pump. : 
The result of these improvements is that sawing can be done 
practically true, say to 0.010 inch in cutting a 6-inch bar, and 
mild steel can be cut at a speed of approximately 1 to 2 inches 
per minute. The breakage of the blades is also rare. In con- 
clusion, the author states that his purpose in presenting this 
review is merely to trace the development of a most useful 
tool, so far as it has gone. He is of the opinion that nothing 
like perfection has yet been approached, and believes that in 
rapidity of work, endurance of blades, and in the size of ma- 
chines, the reciprocating straight-blade sawing machine has 
many advantages sufficient to warrant making its improvemen 
a matter of careful study. ' 


122 MACHINERY October, 1912 


IMPROVED LARGE LATHE TAILSTOCK 


A new form of tailstock for large lathes designed to facili- 
tate adjustment when centering heavy and awkward parts, 
was recently illustrated in the Practical Engineer. The com- 
mon position of the handwheel on the outer end of the tail 
spindle is so far from the center point on large lathes that 
the machinist can reach it with difficulty when watching the 
center enter the work. On very large forge lathes the adjust- 
ing handwheel is sometimes placed on the side of the tail- 
stock, near the inner end of the spindle and is connected to 
the screw by a shaft and bevel and spur gears to overcome the 
difficulty. This construction is objectionable, of course, for 
medium size lathes-on the score of cost. 

In the new design the handwheel A is placed on the inner 
end of the tailstock where it is mounted on the screw VU. The 
center E is set in the end of the screw, the screw being made 
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Tailstock for Heavy Lathes having Handwheel on Inner End 


with an enlarged end for the socket. The screw is supported 
by the quill B and is threaded in the nut D. A nut F is pro- 
vided on the center for ejecting it as the construction does 
not permit the self-discharging principle of the common form 
of tailstock to be used. 

The contributor of the design points out that it is not well 
adapted to small lathes because of the interference of the 
handwheel with the compound rest. By giving the hand- 
wheel considerable dish, however, and overhanging the nose 
of the tailstock this defect might be overcome. The projection 
of the screw is another objectionable feature which might be 
avoided by slightly changing the design so that the parts 
would telescope, the nut being made in the form of a tube 
with the thread at the end. This construction would neces- 
sarily make the quill somewhat larger relatively than shown 
in the illustration, but would materially reduce the overall 
length and improve the appearance. 

An objection to the design not mentioned by the contributor, 
of little importance, perhaps on heavy lathes, but of some 
weight in the design of small lathes, and especially toolroom 
lathes, is that the tail center is mounted in a revolving part 
and cannot, therefore, be considered a dead center. EHccen- 
tricity of the center point would cause trouble by throwing 


the centers out of line. 
* * * 


FATIGUE STRESSES IN MACHINE STEEL 


In a paper on “Endurance Tests of Machine Steel,” pre- 
sented before the International Association for Testing Ma- 
terials, New York, September, 1912, Mr. J. O. Roos of Hjelm- 
sdter calls attention to the so-called “fatigue ruptures” which 
occur in parts which are subjected to continually repeated 
shocks or stresses of small magnitude. Machine parts which 
are subjected to continual stresses in varying directions, or 
to repeated shocks even though of comparatively small mag- 
nitude, can hardly, be satisfactorily designed (nor can the 
material be chosen) from a mere knowledge of the behavior 
of the material under a steady stress, such as imposed upon 
it by ordinary tensile stress testing machines. From the 
numerous cases of machine parts broken under actual work- 
ing conditions, and which Mr. Roos had had occasion to ex- 
amine in the course of his work, the most tangible and posi- 


tive result obtained was that at least 80 per cent of these 
ruptures had been caused by fatigue stresses, the surface of 
the fracture showing the characteristic crack for this kind 
of a break. Among the pieces of this kind examined were 
railway car axles, parts of steam engines, and parts from 
motor cars and trucks. Most fatigue ruptures in practice are 
caused by bending stresses, and very frequently by a revolving 
bending stress. Hence, to test materials for this class of 
stress, the tests should be made to stress the material in a 
manner similar to that in which it will be stressed while 
under actual working conditions. This can be accomplished 
by subjecting a projecting test piece held at one end to a load 
at the other end, and revolving the test piece while subjected 
to the load. A machine for carrying out tests of this kind 
has been developed in the United States by Mr. Henry 
Souther of Hartford, Conn. 


* * # 


THE NITROGEN INDUSTRY IN NORWAY 


One of the interesting features of the eighth international 
congress of applied chemistry, held in New York during the 
early part of September, was a lecture delivered by Dr. 
Samuel Eyde of Christiania, Norway, in which he described 
the development of the nitrogen plants that have recently 
peen built in Norway, and in the development of which he 
has played a leading part. Lantern slides were shown of four 
great nitrogen plants under Dr. Eyde’s control, having a total 
capacity of 200,000 horsepower and producing yearly 80,000 
tons of nitrate of lime for fertilizing purposes, 10,000 tons of 
nitrate of ammonia for use in explosives, and 10,000 tons of 
nitrate of soda for use in coloring industries. It is very in- 
teresting to note how a country so poor in regard to natural 
resources as is Norway, except for the enormous power rep- 
resented by the water falls, has in this way been able to de- 
velop an industry requiring practically no other raw materials 
than air and water. It has been predicted that chemical 
industries in which electricity plays an important part will, 
in the future, be largely concentrated in the Scandinavian 
countries because of their available water power, and hence 
their cheap supply of electric energy. As Norway, especially, 
is a country which is not suited for agriculture, the develop- 
ment of these industries is a highly important factor in its 


prosperity. 
* * * 


NEW TYPE OF INSERTED-BLADE MILLING 
| CUTTER : 

The accompanying illustration shows a new development in 

inserted-blade milling cutters, patented by the Sachsischen 

Maschinenfabrik in Chemnitz, Germany. The body of this in- 


serted-blade cutter consists of two disk-shaped parts, held to- 
gether by screws and dowel pins, as indicated in the accom- 
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New Type of Inserted-blade Milling Cutter, of German Design 


panying illustration. The slots are milled in the two parts 
at the same time, the disks being held a suitable distance 
apart. The blades are then inserted and the two parts 
clamped together by the screws shown. This clamping, of 
course, binds or wedges the blades firmly in place, as the two 
disks are brought up against each other. The dowel pins 
prevent the body parts from rotating with relation to each 
other. 
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SCIENTIFICALLY MANAGED PRESS WORK 


WORCESTER PRESSED STEEL CO.’S METHOD OF ROUTING MULTIPLE-OPERATION JOBS 
BY CHESTER L. LUCAS” 


To start sheets of heavy steel at a blanking and drawing a section of the connected presses, showing how the work is 


press at one end of a row of presses and keep the semi-com- passed from press to press. 
pleted shells moving down the entire line of drawing presses, The pressed steel bowl referred to is one which is used in 
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Fig. 1. The Presses used in Producing the Steel Bowls 

large quantities on a special class of machinery. The com- 
pleted bowl is approximately as shown in the line engraving, 
Fig. 3, being five inches in diameter. The fact that the 


passing the work from operator to operator, until it emerges 
after the thirteenth operation a completed steel bowl, is a 
feat of modern press work of which the Worcester Pressed 


Fig. 2. A Section of the Row, showing Method of Handling the Work " 
stamping is made from heavy sheet steel, 0.150 inch thick, 
is the point which makes the production of this piece the 
more remarkable. The successive steps in drawing the shell 


Steel Co., Worcester, Mass., may well be proud. Fig. 1 shows 
the line of presses used on this work, and Fig. 2 represents 
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are clearly indicated in the group illustration, Fig. 4, which 
shows the results of the work performed in each of the thir- 
teen operations. By comparing the work with the two-foot 
rule shown in the foreground, a good idea of the dimensions 
of the pieces can be obtained. 

The first operation, namely, that of cutting and drawing 
the blank, is performed on a large double-action power press, 
and after leaving this press the shells go to a large single- 
action press. Another reduction follows which leaves the 
blank deeper, but smaller in diameter. After this stage the 
shells are annealed and taken to the first press in the fore- 
ground of the illustration Fig. 1. From this point the shells 
continue down the line of presses, being passed from oper- 
ator to operator by means of chutes along which the work is 
thrown. The method of routing the work is more clearly 
illustrated in Fig. 2. Before the shells are completed another 


annealing operation becomes necessary, because the final op- 


Fig. 3. Details of Steel Bowl 

erations, which are for the purpose of setting the metal at 
the tip end of the shell, require that the stock be as soft as 
possible. Owing to their location it was impossible to clearly 
show two of the presses used for final punching and setting 
operations, but Figs. 1 and 2 adequately illustrate the prin- 
ciple of handling this job. 

These shells are made in lots of from 50006 to 10,000, and 
after the presses are set up and the blanks started, the com- 


pleted shells are turned out at the rate of 400 per hour. It 


is obvious that this method of handling press-work pushes 
the work off the floor and out of the way quickly. Piles 


Fig. 4. Successive Steps in the Press-work 


of half completed work do not accumulate, and once started, 
there is a steady stream of completed shells traveling to the 
shipping room until the last shell has gone “down the line.” 

In Fig. 5 may be seen a large Toledo double-action drawing 
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press, a machine which handles drawing: and forming opera- 
tions on large work like brake drums, axle housings, cases, 
shells, etc. This press is one of the largest of its type ever 
built in this country and has a capacity for exerting a 1000- 


‘ SWACHOERY | 
Fig. 5. The Large Toggle Drawing Press 


ton pressure. The area of the bed is 60 inches square; the 
stroke of the plunger is 26 inches; stroke of the blank-holder 
is 18 inches. The crankshaft of this press is 12 inches in 
diameter, and the construction of the toggle mechanism is 
such that a long dwell under heavy pressure is given to the 
blank-holder. The advantage of this feature is that it pro- 
vides means for drawing sheet metals with a minimum of 
trouble from wrinkling. The press frame is of the built-up 
type, rigidly bound together with forged steel tie-rods 6-inch 
diameter which have been shrunk into place. The power for 
operating is furnished by a 75-horsepower motor. 

The premium system of piece work is employed on ‘ne 


NO PIECE WORK RATE WILL BE cure 


AFTER ONCE ESTABLISHED FOR A CERTAIN 
PIECE, PRESS AND- CONDITION 


FOR ONE YEAR 


EARN ALL YOU POSSIBLY CAN 


YOU WILL BE SHOWN HOW AND HELPED. TO 
DOUBLE YOUR WAGES. 


Cadi g 


Fig. 6. «a s’'acctor im the Success of the Premium System 


operations in the factory, and it works out with great success. 
One of the chief reasons for its success, and one which other 
factories will do well to note is manifested in the presence 
of large signs on the bulletin-boards, a facsimile of which is 
shown in Fig. 6, which assures the men that piecework prices 
once established will not be reduced for at least a year’s time. 


* *  O* 


INDEX TO MACHINERY 


The eighteenth volume of MACHINERY was completed with 
the August number, and the general index covering the en- 
gineering, shop and railway editions is ready for distribution. 
Copies will be sent to any address on request. 
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PREVENTION OF ELECTRICAL ACCIDENTS 
IN MACHINE SHOPS 


In an article in the Hngineering Magazine, Mr. Emmett 
Campbell Hall deals with the question of electrical accidents 
and mentions some of the precautions that ought to be taken 
in order to avoid them. 

Considering the extensive use made of electricity both for 
lighting and power in almost all modern industrial establish- 
ments, the general lack of knowledge concerning its dangers, 
and the not infrequent helplessness and panic which is mani- 


fested when someone receives an accidental shock, is some- 


what surprising. Most electrical accidents are due to ignor- 
ance or carelessness, and not infrequently an ill-advised at- 
tempt at rescue results in a second accident. Scarcely less 
important than a knowledge of how to avoid a shock, is in- 
formation as to what should be done if such accidents do 
occur, as they sometimes will through unavoidable causes, 
even when the greatest care is exercised. 

The human body is an electric conductor, although not so 
good a one as a wire or a metal rail, and current will flow 
through the body when it is made part of a circuit. The 
amount of current which will flow through the body depends 
upon the voltage or pressure of the current, and upon the 
completeness of the contact between the body and the circuit. 
A single-cell battery, giving one to two volts, can cause a cur- 
rent to flow through the body, but the current is too small to 
be felt. A shock, though not a violent one, will be received 
from a 110-volt circuit; currents of greater strength must be 
carefully guarded against. 

If a perfect insulator could be found, a man might stand 
upon it and place his hand upon a trolley wire through which 
a 500-volt current was passing, and receive no shock, because 
the circuit through the body would not be complete, and no 
current could flow. If a man should stand on damp earth and 
handle a charged wire with gloves slightly damp from sweat, 
he would probably receive a severe shock; if he wore no 
gloves, the shock would knock him down, and possibly kill 
him. There is no such thing as a perfect insulator, though 
for practical purposes a number of things may be so consid- 
ered. The most that can be done is to insulate the body to 


such a degree that the current which passes through it will 


be so small that no shock will be felt. In other words, a small 
percentage of the total force of the current is almost sure 
to pass through the body, no matter what form of body insu- 
lation is used. It is therefore obvious that the amount of 
current which will get through the insulation increases as 
the voltage that is handled increases. It is not difficult to 
guard against shock from a 110-volt current, comparatively 
little insulation being effective. It is much more difficult to 
protect the body from 250 volts, and circuits of 500 volts or 
more should be carefully approached, no matter what form 
of insulation is used. 

Next to contact with live wires, the most likely cause of 
shock is contact with parts of machines or equipment that 
are not supposed or intended to carry current, but which are 
accidentally charged with electricity. This charging is caused 
by the failure of insulation, or by a live wire coming in con- 
tact with the equipment. The frame of a motor or cutting 
machine, or the iron casing of an enclosed switch, may become 
alive and will be as dangerous as a trolley wire. 

The frame of an electric locomotive is usually so com- 
pletely in contact with the track rail that a man cannot get 
a shock even by standing on the rail and touching the loco- 
motive; but this, under one peculiar condition, may not be 
true, If the rails have been heavily sanded, the locomotive 
may be almost completely insulated from them, and in that 
case a shock may be received from the locomotive frame or 
from the draw-bars of the cars coupled to the locomotive. 

It is impossible to tell whether conditions are safe unless 
the man concerned has made them so himself—no one can 
tell by, looking at a motor, for instance, whether or not the 
parts that carry current have come in contact with the frame 
of the machine. Whenever possible, common sense should 
dictate that the current be cut off before anything is touched 
that might possibly be charged. If it is impossible to cut off 
the current, or if repairs must be made to live apparatus, the 
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only way to be safe is to provide something suitable to stand 
on while doing the work. Dryness is the most desirable 
quality in such an article. Perfectly dry boards, free from 
nails, are good. 

Rubber gloves, or leather gloves in good condition and with- 
out metallic fastenings, will protect the body from shock. If 
the rubber covering of gloves is worn thin, the gloves give 
almost no protection, and the same is true of leather gloves 
which from any cause are damp. Rubber boots without nails 
in the soles or heels are good protection when new, but if 
the soles are worn or cracked their value is doubtful. Rub- 
ber tape on the handles of pliers and other tools cannot be 
depended on unless the tape has been freshly and carefully 
applied. If a man has to make some adjustment, he should 
use but one hand, if possible, and he should also try to place 
his body in such an attitude that the involuntary recoil from 
a possible shock will remove his hands from the apparatus 
instead of causing him to grasp it. 

When a man has received a shock which renders him sense- 
less, two things should be done as soon as possible; remove 
the victim from contact with the electric wire, and revive 
him by getting him to breathe. Great care should be exer- 
cised by the rescuer not to get a shock himself. If a switch 
is at hand, the current should, of course, be cut Off, sbuteit 
there will be any delay in cutting off the current, remove the 
body from the circuit by means of a piece of dry wood, using 
it to push the body aside or to lift from the body whatever 
is carrying current to it. Tools with dry wooden handles, 
such as picks or shovels, may be used for this purpose. The 
body can be safely grasped with the hands, if the hands are 
protected with several thicknesses of dry cloth, or if the 
rescuer stands upon a piece of dry wood. Take hold by the 
victim’s clothing only, if practicable, not of the body where 
bare. If nothing else can be done, it may be possible to 
short-circuit the current, and thus blow the circuit breakers 
or fuses. A short circuit may be made by placing a piece 
of pipe or other metal article so that it will connect the two 
sides of the circuit. For instance, if the victim is in contact 
with a trolley wire, the wire, chain, or what not, should be 
thrown across the trolley wire and the track rail, so as to be 
in contact with both. In doing this, one must, of course, be 
sure that the pipe or chain leaves his own hand before it 
touches the current-carrying part of the circuit. 


* * # 


- WAGES IN VARIOUS COUNTRIES 


From the results of thorough investigations undertaken by 
the Board of Trade, England, relating to the wages paid to 
workmen in England,. Germany, France, Belgium and the 
United States, some interesting data on the comparative wages 
in these countries may be obtained. These data present a 
fair average, as not less than ninety-four industrial centers 
in Great Britain, thirty-three in Germany, thirty in France, 
fifteen in Belgium and twenty-eight in the United States fur- 
nish the basis for the comparison. As a general average it 
may be stated that the wages of American workmen are 50 
per cent higher than those of English workmen. In the 
European countries wages are highest in England and lowest 
in Belgium. English workmen are, in general, paid 25 per 
cent more than German workmen, and 36 per cent more than 
workmen in France. Relating to wages in the metal indus- 
tries, the following figures will be of interest: Lathe hands 
are paid in London $9.50 per week of fifty-four hours; in Ber- 
lin, from $9.10 to $9.45 per week of from fifty-seven to sixty 
hours; in Sheffield, $9.25; in Diisseldorf, from $8.00 to $8.75; 
and in Antwerp, $5.85, for sixty hours a week. Of European 
countries, England shows not only the highest wages paid but 
also the shortest working hours. Belgium with the lowest 
wages has also the longest working hours. The investigation 
also covers the cost of living in the different countries. Thus, 
for example, rents for similar accommodations are nearly 
twice as high in England as in Belgium, and about twice as 
high in the United States as in England. The average prices 
of food products as compared with the English prices are 17 
per cent higher in Germany; 18 per cent higher in France; 1 
per cent lower in Belgium; and 28 per cent higher in the 
United States. 
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AUTOMOBILE MAGNETO COUPLINGS 


BY GEORGE E. POPH* 


Recently a magneto coupling was to be designed which was 
to combine simplicity with full freedom of universal-joint 
action. Several designs were tried, the results obtained being 
recorded in the following. 

The first coupling designed was made as shown in Fig. 1, 
with the exception that the tongue was made about 0.010 
inch smaller than the slot. This design, of course, had a 
universal-joint action, but the noise was very objettionable. 
This noise was partly due to the great difference in power 
transmitted while the armature of the magneto traveled by 
a gap as compared with that transmitted when it passed a 
pole. The objectionable noise was eliminated by making the 
tongue a sliding fit in the groove, as shown in Fig. 1, but this 
construction necessitated an accurate alignment of the 
magneto shaft with the driving shaft, and defeated the object 
of a universal-joint action. Another design, as shown in 
Fig. 2, was then tried. This is simply an adaptation of what 
is commonly known as ‘“Oldham’s” coupling. This worked 


Sy 
=| 


rT 
eee 


Machinery 


Figs. 1 to 3. Different Types of Couplings Designed 


very satisfactorily and the only objection was that there 
was considerable milling work to be done on the intermediate 
piece. 

The next step in the development was to make the tongue 
of the coupling shown in Fig. 1 with rounded sides, as indi- 
cated in Fig. 3. This arrangement gave a satisfactory uni- 
versal-joint action, especially when the tongue was made 
0.010 inch smaller than the groove and the spring pins A 
were added to keep the driving surfaces in contact. In this 
coupling, however, it is necessary that the tongues be milled 
properly; and the first operation in doing this work consists 
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Illustration of Method of finding 
Width of Tongue in Fig. 3 


Fig.4. Alternative Design of Con- 
necting Part in Fig. 2 


Fig. 5. 


of merely milling a slot through the end as if the grooved 
part of the coupling was about to be made. The permissible 
maximum width of this groove or slot is readily determined, 
as indicated in Fig. 5. This slot serves a double purpose; 
i. e., it relieves the form cutter of most of the work, and it 


* Address: 586 Warren St., Bridgeport. Conn. 
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provides a means for preventing the work from turning when 
milling the upper side of thé rounded portion of the tongue, 
as shown in Fig. 6, where the cylindrical piece B enters into 
the groove milled while one side of the tongue is formed. 
The fixture shown in Fig. 6 is, perhaps, of special interest, 
on account of its quick action in bringing the set-screws 0 
into position. The piece carrying the set-screws is a section 


of cold-rolled steel placed between the uprights A, which 
These pieces are 


take the backward thrust of the screws. 


Fig. 6. Milling Fixture used for Milling Tongue in Coupling in Fig. 3 


hinged freely at both ends on pins, the ends of which are 
milled off, as shown. These ends are in contact with flat 
springs which hold the parts D in an upright position with 
the screws vertical while the work (of which there can be 
six or ten pieces in the same fixture) is being removed or 
inserted. 

A slightly different design for a coupling of the type shown 
in Fig. 2 is to have the intermediate piece contain the slots, 
instead of the tongues. The intermediate piece will then look 
as indicated in Fig. 4. These pieces can then be milled in 
gangs on an arbor, but the other parts of the coupling become 
more difficult to mill, as both of them now have tongues, 
and it is doubtful if anything is saved by this design. 

It may be remarked that although these different designs 
of couplings were made primarily for automobile magnetos, 
they probably can be applied to other kinds of work where it 
is inadvisable or impracticable to accurately align the con- 


necting shafts. 
* * * 


HANDY MAGNIFYING GLASS FOR SHOP USE 


The accompanying illustration shows a useful device re- 
cently placed on the market by Messrs. Pfeil & Co., Clerken- 
well, London, EH. C. This device, as illustrated in the Mechani- 
cal World, consists of a magnifying glass mounted on a special 
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Handy Magnifying Glass that can be attached to the Thumb, leaving Both 
Hands Free to handle Work and Measuring Instrument ° 


clip which can be clasped onto the left-hand thumb, and is 
known as the “third hand.” The object of the device is to 
enable an article to be held, examined and turned under the 
lens, and yet leave the other hand free for holding the meas- 
uring instrument. The clip can be clasped on any finger 
so that small articles can be examined on the palm %f one 
hand and moved and turned around by the other. The illus- 
tration to the right suggests one of the uses of the device. As 
shown by the dotted lines in the illustration to the left, the 
magnifying glass is universally jointed to the holder so that 
it can be set in almost any position. 
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COMMERCIAL GRINDING* 


A FEW PRACTICAL EXAMPLES FROM ACTUAL WORK 
BY F. B. JACOBS; 


Where is the machinist of twenty or more years’ experience 
who cannot recall the time when small and medium-sized 
shafts, spindles, etc., were always carefully turned from Bes- 
semer steel and finished by filing? In those days, the few 
grinding machines that existed were generally of the universal 
type, and were confined to the tool-room, being used only on 
work that had to be corrected after hardening. While it can 
not be denied that the shop practice of the “‘good old days” 
resulted in excellent mechanics, it is also quite evident that 
the concern that still employs the old methods finds itself seri- 
ously handicapped in meeting prices set by modern practice. 
In the finishing of accurate machine parts, the grinding ma- 
chine has replaced the lathe, and the grinding wheel has taken 
the place of father’s file. 

The present-day grinding machine owes the greater part of 
its success to the modern grinding wheel; for no matter how 
carefully the machine is designed and constructed, its output 
is always seriously handicapped if wheels of the wrong ma- 


Fig. 1. Finishing Steel Shafts in a Brown & Sharpe Universal Grinder 
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Fig. 3. Group of Bevel Gears being ground in Fig. 2 


terials, grits, grades and bonds are used. The following illus- 
trations and descriptions are not intended to show what could 
be done under ideal conditions; on the other hand they are 
taken from actual work as the writer found it in various 
shops under everyday working conditions. 

In Fig. 1 is shown the: operation of finishing a 40-point 
carbon steel shaft in a Brown & Sharpe No. 3 universal grinder, 
equipped with a carborundum wheel 365 grit, L grade, B3 
plus bond. This piece is 2 feet 1014 inches long, and 15% inch 
in diameter. It is first rough-turned, leaving 0.015 inch for 
grinding. As the illustration shows, the work is supported by 
a compound back-rest, this being necessary to overcome chat- 
tering under heavy cuts. While removing the greater amount 
of the stock the back-rest jaws are used “solid,’ bearing in a 
groove ground for this purpose. While taking the last few 
cuts the jaws are held against the work by the springs with 
which the rest is provided, care being taken to see that the 
jaws do not bear hard enough on the piece to throw it out 
of alignment. The time consumed in grinding this piece is 
twenty minutes, and the finish left is excellent. 


*See also ‘Efficiency in prep eitest Grinding,’ MacHINERY, March, 
12, and the articles there referred to. : ; 
=" hdaresn Care of Carborundum Co., 826 Arch St., Philadelphia, 


Pa. 


The grinding operation shown in Fig. 2 is a radical depar- 
ture from ordinary grinding practice, as the traverse feed is 
discarded except as a means of locating the work in its rela- 
tive position with the wheel. The work consists of grinding 
bevel gear pinions used in the differential gear of automobiles, 
several of which are shown in Fig. 3. These are made of 
machine steel, pack-hardened. The surface to be ground is 
17/16 inch long, and 1% inch in diameter. The grinding is 
done on a Norton plain grinder, equipped with an “Aloxite” 
wheel, made specially for this class of grinding. This wheel 
is 18 inches in diameter, 2-inch face, 5-inch hole, 246 grit, N 
grade, D497 bond, and is run at’a speed of 1400 R. P. M. 
Experience has shown that a saving of as high as fifty per 
cent of the grinding time is possible in grinding hardened 
steel pieces of comparatively short lengths by the method 
described. : 

As shown in Fig. 2, the work is held between the centers 
of the grinding machine on an ordinary mandrel or arbor, 


: em 
* Fig. 2. Grinding Bevel Gear Hub with a Wide-faced Wheel 


Fig. 4. Grinding Jig Bushings 


and is “dogged” in the regular way. .The work speed is 140 
R. P. M., and for removing 0.020 inch, the grinding time is 
134 minute per piece. After locating the work between the 
centers, the operator brings the shoulder of the pinion to bear 
slightly on the wheel, and then, by means of the cross-feed 
screw, the wheel is fed directly to the work until the proper 
diameter is reached. This is shown by the graduations on 
the cross-feed. Before grinding, the wheel is carefully trued, 
and owing to its rapid cutting and accurate sizing qualities, 
many dozen pieces can be accurately finished without altering 
the adjustment of the cross-feed stop or re-truing the wheel. 
It may be added that grinding under these conditions is only 
in its infancy, and it can be safely stated that before many 
years have passed it will be common practice to use wheels 
as wide as six or eight inches for finishing work by the 
method described. : 

The grinding of jig bushings is an operation that calls for 
extreme care, otherwise the value of accurate spacing of the 
holes in the jig is lost. It is not intended, however, to con- 


- vey the idea that the tool-maker should consume unnecessary 


time by carefully feeling his way along, because the tool grind- 
ing department can be made as efficient as any other, by the 
use of the proper wheels and methods. The bushings shown 
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in Fig. 4 average one inch in diameter and are two inches 
long. They are made of tool steel, hardened, and drawn very 
slightly. The grinding is done on a Brown & Sharpe No. 2 
universal grinder equipped with an “Aloxite” wheel 12 inches 
in diameter, %4-inch face, 5-inch hole, 405 grit, N grade, D-497 
bond. This wheel is run at a speed of 1800 R. P. M. The 
bushings are held on special arbors as illustrated in Fig. De 
These arbors are straight and a wringing fit in the bushing 
for the greater part of their length. A slight taper at the 
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Fig. 5. Arbor used when Grinding the Jig Bushings in Fig. 4 


end serves to hold the bushing from turning. The illustration 
shows this taper somewhat exaggerated, to illustrate the prin- 
ciple. 

In grinding these bushings, a work speed of seventy-five feet 
per minute was used, while the traverse feed was the fastest 
that this machine was capable of giving in connection with 
this work speed, or one-quarter of the width of the wheel for 
each revolution of the work. Under these conditions the 
bushings were ground in five minutes each, which is very 
rapid when it is considered that the limit of accuracy is 


Fig. 6. Thrust-bearing Rings, 8 inches in Diameter, shown 


being ground in Fig. 7 
approximately 0.0003 inch. The bushings were afterwards fin- 
ished by lapping to fit the lining bushings. 

The process of face grinding, or the finishing of the sides 
of pieces by holding them in a chuck on the universal grind- 
ing machine, and feeding them past the periphery of the 
grinding wheel, is by no means of recent origin, this method 
having been employed for many years in finishing tool work, 
such as the sides of milling cutters and other tools of like 
nature. In the last few years, however, owing to the rapid 
cutting qualities of the modern grinding wheel, face grinding 
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Fig. '7. Grinding Thrust Bearing Rings on a Bath Grinder 


has become a regular commercial process. In Fig. 6 are shown 
several thrust bearing rings, eight inches in diameter, with a 
six-inch hole. These rings are made of machine steel, and, 
after being pack-hardened, are rapidly and economically ground 
on a No. 2 Bath universal grinder as shown in Fig. 7. The 
grinding wheel used is ‘“‘Aloxite,” 8 inches in diameter, '%4-inch 
face, 1%-inch hole, 365 grit, O grade, D-496 bond, and is run 
at a speed of 2300 R. P. M. 

The work is held in a three-jaw chuck which is screwed 


MACHINERY 


October, 1912 


firmly to the headstock spindle and set at an angle of 90 de- 
grees with the wheel spindle. In locating the work in the 
chuck, the operator exercises care so as not to clamp the jaws 
too tightly; otherwise the pieces will spring out of shape. 
The work speed is 140 R. P. M. for both the roughing and 
finishing operations. In roughing, the operator feeds the 
wheel directly into the work until the sparks show heavy; 
then, by means of the traverse feed, the work is automatically . 
carried back and forth past the wheel, the operator feeding 
the wheel into the work about 0.001 inch at each reversal 
of the platen: When the piece has been ground nearly to 
thickness the cross-feed is thrown out, the work still feeding 
past the wheel. This process, generally called “grinding out,” 
gives an excellent finish even when a comparatively coarse 
wheel is used. Owing to the rapid cutting qualities of the 
modern grinding wheel, this is accomplished in five or six 
strokes. The grinding time for these pieces, including chuck- 
ing, when removing approximately 0.010 inch, is five minutes, 
and the finish left is excellent. 
* * * 


STRENGTH TESTING OF STEELS 


In a paper on “Research of the Hardness of Steel,” read by 
Capt. C. Grard before the congress of the International Asso- 
ciation for Testing Materials held in New York City, Septem- 
ber, 1912, an investigation into the accuracy possible with the 
Brinell hardness testing method was recorded. From this 
investigation it appears that when commercial apparatus, as 
ordinarily used for making the Brinell test, is employed, and 
the test is carried out with ordinary care and precaution, it 
is reliable within an error of five Brinell units above or below 
the actual hardness. In other words, if the hardness of two 
pieces of metal is tested, and the difference on the Brinell 
scale is more 'than ten hardness units, it is certain that there 
is an absolute difference in the hardness of the pieces tested. 
With regard. to the conditions under which the tests should 
be made, it may be stated that the pressure should be gradu- 
ally applied during a time of two minutes or more, and the 
pressure should be kept on the test piece for a period of at 
least five minutes. 

As has already been pointed out by Mr. Brinell himself, and 
as mentioned in an article on “The Brinell Method of Testing 
the Hardness of Metals,’ published in MAcHINERY, engineer- 
ing edition, September, 1908, this method of testing the hard- 
ness of metals offers a convenient means of ascertaining, 
within close limits, the ultimate strength of iron and steel. 
This, in fact, is one of the most interesting and important 
results of this. method of measuring hardness. In order to 
determine the ultimate strength of iron and steel, it is only 
necessary to establish by experiments a constant coefficient 
which serves as a factor by which the hardness numerals 
are multiplied, the product being the ultimate strength. The 
coefficients, as usually stated, give, when multiplied by the 
hardness numerals, the ultimate tensile strength of the ma- 
terial in kilograms per square millimeter. Of course, coefii- 
cients can easily be worked out by means of which the hard- 
ness numerals can be multiplied so that the strength can be 
obtained in pounds per square inch. 

In Capt. Grard’s paper, this relation between hardness and 
tensile strength was exhaustively dealt with, and the follow- 
ing coefficients are given for different grades of steel: 

Steels, extra soft 
Steels, soft. and semi-hard: : chit sce K = 0.355 
Steels, semi-hard 
Steels, hard 

It will be seen that these coefficients differ by but a slight 
amount and it was suggested by another member of the con- 
gress of testing materials that a uniform constant be adopted 
by, the International Association for Testing Materials, which 
would be used for calculating the tensile strength directly 
from the results of the hardness tests. (A complete treatise 
on the Brinell hardness testing system was published. in the 
September, 1908, number of Maournery, engineering edition. 
This article ’is reprinted in MacuHiINEeRY’s Reference Book No. 
62, “Testing the Hardness and Durability of Metals’’). 

* * * 


The oily superintendent is a slick proposition. 
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STANDARDIZATION OF AUTOMOBILE DRAWINGS*t 


SIZE OF SHEETS, PROJECTIONS, LETTERING, ABBREVIATIONS, CROSS-SECTIONING, ALTERATIONS, 
DIMENSIONS, ETC, 


The following items should be considered in connection 
with the standardization of automobile drawings: 

1. Size of sheets. 2. Arrangement of views on the drawing 
and method of projection. 3. Character and weight of the 
lines on a drawing. -4. Style of lettering and numerals, and 
the size of same. 5. Abbreviations for names of materials. 
6. Cross-sectioning. 7. Method of making records of altera- 
tions. 8. Placing of finish marks on drawings. 9. Methods 
of dimensioning. 10. Methods of noting working limits or 
tolerance. 11. Location of general notes on the sheet. 12. 
Length of undercut. 13. Checking instructions. 14. Notation 
for tap and die sizes. 15. Nomenclature of parts. 


At the Chalmers Motor Co., Detroit, Mich., an effort has 
been made to develop a logical system of making drawings 
along the lines outlined. There is a need for general stan- 
dardization of automobile drawings. This industry is no 
longer a matter of a few scattered factories—there are 
hundreds of plants concerned with the making of drawings 
for identical parts; yet there are probably not five men in 
the Society of Automobile Engineers who use the same sys- 
tem for making drawings. Nevertheless, there is a constant 
changing about among the draftsmen and members of the 

society. They go from one factory to another, and every 

time a change is made it is necessary for these men to be- 
come familiar with an entirely new system of drawings. 
This increases the chances for error and causes a loss of 
time. It forces a man to fill his mind with detail matters 
about drawings when, as a matter of fact, he ought to be 
concerned with matters of design only. 

In addition, almost every company in the country has some 
parts made outside of its own factory. This is particularly 
true of forgings, brass castings and pressed steel parts. There 
are some manufacturers of these parts who handle the work 
for as many as fifteen automobile factories. Here is a chance 
for error on account of each factory sending a drawing of a 
different size, made to a different scale, with notes and in- 
structions made out in a different manner, on different parts 
of the sheet. It is hardly fair to blame the workman for fail- 
ing to read correctly one of these drawings, if it is different, 
as it often is, in every respect, from other drawings which he 
has been handling previously. No matter, however, who is 
at fault, the error is there, and it may impede production for 
a considerable length of time. Hence, there is little use to 
argue further as to the need of standardization of automobile 
drawings; it remains merely to discuss the methods now in 
use and to determine which methods ought to be adopted by 
all. The following is a record of the practice of the Chalmers 
factory, as already mentioned. 


Size of Sheets 


First, in the matter of the size of the sheets, five sizes are 
used. The first is the standard letter size, 8% by 11 inches. 
All other sizes are developed from the first size; that is, all 
are multiples of 8% by 11 inches, or of one of those dimen- 
sions. No. 1 sheet is always made with a wide blank margin 
at the left, on the short dimension and a narrower uniform 
blank margin on the other three sides. The drawing or sketch 
is placed on the paper to read lengthwise of the sheet. 
Sheet No. 2 is 11 by 17 inches, with a wide blank margin at 
the left, on the short dimension, and a narrower blank margin 
on the other three sides. The drawing is made to read length- 
wise of the sheet. Sheet No. 3 is 17 by 22 inches, sheet 
No. 4, 22 by 34 inches, and sheet No. 5, 34 by 44 inches, with 
the same arrangement of margins. 

These are the sheets which have been used up to this time. 
However, a change has been considered as follows: To use 
only sheet No. 2, which is 11 by 17 inches, drawing large 


* Abstract of paper by George W. Dunham to be presented before 
the Society of Automobile Engineers at its Winter meeting in New 
York, January, 1913. ; f 

+ The following articles on drafting-room practice and kindred sub- 
jects have previously been published in Macuinury: “The Printing 
Press in the Drafting-room,” January, 1912; “The Drafting-room Sys- 
tem of the American Locomotive €o.,” June, 1911, and the articles 
there referred to. See also MAcHINERY’s Reference Books No. 2, 
“Drafting-room Practice’; No. 8, “Working Drawings and Drafting- 
room Kinks’; and No. 33, “Systems and Practice of the Drafting 
Reom.” 


- corrected are recorded. 


objects to a reduced scale on this size sheet, with a statement. 
of the scale used on the sheet margin, so that the drawing 
will be readily understood. The new method would do away 
with the necessity of having different sized sheets, and all of 
the books for shop use would be made up with one size of 
sheet. In making drawings of such parts as crank-cases,. 
cylinders, etc., they would be drawn to a reduced scale with 
the machinery dimensions only placed on the sheet. Pattern 
drawings would, of course, be made full-size, and would be 
kept in the drafting-room for factory reference. One or two 
large drawings might also be placed in the tool-room or at 
some other convenient point, for reference after a job is 
started. All of the drawings in regular use, however, would 
be 11 by 17 inches. 

In connection with the arrangement of the sheets, a stan- 
dard stamp should be adopted. A stamp 9% inches long by 
2 inches wide, with space for name, notes, material specifica- 
tions, heat-treatment, material, by whom drawn, traced, 
checked, and approved, standard parts, date, and the symbol 
number, should be used. This stamp is always placed in the 
lower right-hand corner and along the margin of the sheet. 
The upper right-hand corner has a space 252 inches wide and 
as long as necessary, running down the right-hand margin of 
the sheet, and divided into three portions, This is the revi- 
sion table; in this space all notations of corrections, the 
date of correction, by whom made, and the dimension or part 
This table has all of the changes 
made on any particular drawing, so that it can be referred 
to at any time; no matter how unimportant the correction, 
it is always recorded here, 


Method of Projection 

The second item is the arrangement of the views on the 
drawing and the method of projection, For simple drawings, 
three views are about all that are necessary, with perhaps 
the addition of the necessary sections. No matter how simple 
the piece, three views should always be shown. The third 
angle projection is used; this is the best, because it gives the 
person handling the drawing a clear understanding of the 
front, top and side elevations. 


Character and Weight of Lines 

The third point is the character and weight of lines on a 
drawing. All full lines should be at least 0.030 inch heavy. 
All dotted lines should be 0.020 inch, with a mean length of 
dot of 3/16 inch and a spacing not in excess of 1/16 inch. 
All of the borders should be 0.660 inch heavy.. It is, of course, 
understood that plenty of ink should always be used. 

Style and Sizes of Letters 

Fourth, the style of letters and numerals and their sizes 
should be considered. The best practice is to have all letters 
or notations on drawings made in upper case type, vertical 
form, and of about 0.020 inch uniform weight of line. For 
letters, too, plenty of ink should always be used. All notes 
and instructions on the drawings should be underlined with 
practically the same weight of line. This not only makes the 
notes more emphatic, but also has a tendency to keep all of 
the lettering uniform. Every word should be started with a 
capital letter approximately 1/8 inch high, the balance of the 
word being written with smaller sized capital letters, approxi- 
mately 3/32 inch high. 

Abbreviations 

No abbreviation should be made so short as to be confus- 
ing. When necessary, the word should be written out in full. 
Mistakes as to materials are about the most serious that can 
occur; here one cannot be too careful to obviate the chance 
of error. The following abbreviations are used: 

For iron casting—‘I. Cast.” 

For malleable casting—“Mal. Cast.” 

For steel casting—‘St. Cast.” 

For brass casting—‘‘Brs. Cast.” 

For bronze casting—‘‘Brz. Cast.” 

For aluminum casting—‘“Alum. Cast.” 
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The abbreviation for forgings is “Forg.”; for steel stamp- 
ings, “St. Stamp.’; for pressed steel, “Press. St.” In deserib- 
ing sheet metals always begin with the word “Sheet.” This 
is no abbreviation at all, but it is best to use the full word, 
since it precludes all possibility of error. 


Cross-sectioning 
For all detail drawings, a cross-sectioning is used as if the 
material were cast iron, with lines 0.015 inch heavy, spaced 
1/16 or 0.025 inch apart. On assemblies, however, the stan- 
dard cross-section of various materials should be used. The 
different characters of sectioning are confined to assembly 
drawings. 


Recording Alterations 


The method of making records of alterations should be 
standardized, because workmen shift about a great deal, and 
all alterations should be uniform. When several different 
systems of noting alterations are used, it is impossible for a 
man to understand all of them without considerable explana- 
tion, and, of course, no man likes to confess ignorance of a 
drawing if he is used to working with drawings. When a 
figure is changed, a lower case letter should be located along- 
side the figure changed. This letter should be surrounded 
by a circle on the tracing; then the same letter should occur 
again in the upper right-hand corner where notation of 
alterations is made. Here the letter should be followed with 
the figure as it originally read, followed by the date and ini- 
tials of the man who made the correction. In this manner 
all changes can be so recorded as to enable one to find the 
dimension as it was prior to the change, and also to discover 
when and who made the change. If this system were uniform 
for all automobile drawings, there would never be any con- 
fusion in regard to alterations. 


Finish Marks 


Next we come to the matter of placing finish marks on 
drawings and to the right lettering to be used. The Chalmers 
Motor Co. uses the capital “F” with the foot of the letter rest- 
ing on the line indicated as finished. However, a very good 
practice in use in other shops, is the placing of a lower case 
“f? with the cross bar on the intersection of the body of the 
letter and the line to be finished. Of course care should be 
taken to see that the letter is always placed at right angles 
to the line, otherwise the intersection will be less noticeable, 
and the letter may be overlooked. The method of showing 
the amount of finish on the drawing is followed by some, but 
this is inadvisable, as the amount of finish is dependent on 
the methods used in the shop and changes as the routing sys- 
tem may be altered from time to time. 


Methods of Dimensioning 


All dimension lines should be 0.015 inch heavy, and should 
be placed outside of the views, as far as possible. Hlevations 
and end views of an object to be dimensioned should be tied 
together with projection lines of the same weight as the di- 
mension lines, with the dimensions placed between. All 
diameters of holes occurring in the body of the drawing 
should be carried out for dimensioning with full projection 
lines. Never place the diameter of a hole inside the hole it- 
self, except when the hole is very large. Numerous diameters 
should never be marked transversely across the face, with the 
dimension lines intersecting a common center. 

All dinvensions should read from the bottom and right-hand 
side, as far as possible. It is not necessary in motor car work 
to add the customary inch marks to the figures. Section 
through threads should be shown with two parallel lines ap- 
proximately the depth of the thread. The customary method 
of showing threads by inclined lines should be avoided. This 
has a tendency to blur a drawing badly. _ 


Tolerances 


There should be an understood allowable variation or toler- 
ance in rough forgings and castings where a dimension is 
shown in a common fraction; on finished work where a com- 
mon fraction is given; and on finished work where a decimal 
is given. Very close limits or tolerances should be shown by 
writing the maximum and minimum dimensions allowable, in 
decimals. These decimals should be written in full, and not 
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with plus or minus marks as is ofter dome. They should be 
uniformly written, one above the dimensiom lime and the other 
underneath. For example, for a piece of ome and one-half 
inch diameter, with a minus variatiom of 0.003 inch, 1.500 
should be written above the dimension lime amd 1.497 under- 
neath. 
Notes 

Notes should be grouped im one part of tle sheet, either in 
the left- or the right-hand lower cormer, as nay be thought 
best. If this manner of making motes is: followed generally, 
workmen will become accustomed to look for motes in a cer- 
tain part of the drawings. This will eliminate the chance of 
overlooking important notations, often with embarrassing 
results. 

Length of Undercut 

The twelfth item is the diameter and lemgth of undercut at 
the end of a threaded part or ground shoulder. In most work 
the undercut is just sufficient to permit the grimding wheel or 
thread tool to clear itself, amd in the case of a ground dimen- 
sion it is generally necessary to allow at least % inch in 
length—sometimes more, if conditions will permit, For 
threading operations it is well to allow 1/8 imch, although 
3/32 inch has been used very successfully. 


Checking Instructions—Tap and Die Sizes—Nomenclature 

Thirteenth comes the matter of checking instructions. 
These should be carefully outlined and rigidly followed. j 

The checker should be instructed to check for general ap- 
pearance of the drawing. Hf this is done, the condition of the 
work turned out of the drafting-room will be kept up to the 
highest standard. Undoubtedly the quality of the drawings 
has a very decided effect on the quality of the work in the 
factory. 

All drawings should be checked very carefully for design, 
If there is any question in a ehecker’s mind as to the design, 
he should call the matter to the attention of the chief drafts- 
man at once. 

All drawings should, of course, be checked for accuracy, and 
for working limits. 

Particular care should be taken that all figures necessary to 
make the piece are on the drawing. 

The finish marks should be carefully checked. 

All drawings should be checked for threading and grinding 
reliefs. 

Instructions for hardening, tempering, annealing, plating 
and polishing should be checked with the utmost care. 

Material specifications and treatment require. most careful 
checking. 

The general notes should be gone over. 

There should be a check on standard parts going with any 
particular part. 

The name and, finally, the number should be checked. 

The fourteenth point concerns tap and die sizes. Tap and 
die sizes should be given together with the pitch diameter 
and tolerance, wherever possible. 

The nomenclature of parts is now under discussion in the ~ 
nomenclature division of the standards committee of the So- 
ciety of Automobile Engineers, and this is a matter to which 
reference can be made first when this committee has com- 
pleted its work. 

* * * 


PROPOSED BUREAU OF FARM POWER 


A pill has been brought into the House of Representatives 
(No. 25,782) by Mr. Henry T.. Rainey, with the object of es- 
tablishing a Bureau of Farm Power in the Department of 
Agriculture. It is the purpose of the bill to create a bureau 
which will investigate and report to the Department of Agri- 
culture upon all matters pertaining to the methods of furnisn- 
ing power on farms, and on all labor-saving machinery adapted 
for use on farms. This bureau would investigate such sub- 
jects, for example, as the use of electricity, gasoline, and steam 
in propelling farm vehicles, in operating plows, reapers, mMow- 
ing machines, thrashing machines, and other farm machinery, 
In general, the bureau should make reports upon all such de- 
vices which would tend to lessen the amount of labor neces-. 
sary in agricultural pursuits, and the expense of producing 
and marketing farm products. 


LETTERS ON PRACTICAL SUBJECTS 


We pay only for articles published exclusively in MacHINERY. 


DENOTING SECTIONS ON DRAWINGS 


In denoting the points at which sections are made it is cus- 
tomary to place different letters at each point and refer to 
these letters in the title of the view showing the particular 
section, thus: section at AB; section on ABC; section through 
ABCD. The method employed by the writer is to use one let- 
ter only for any particular section. Hvery break and the 


ends of a section are denoted by the same letter, as shown in 


SECTION A 
. Machinery 


Method of Denoting Sections on Drawings 
the accompanying engraving. The section is then referred to 
simply as section A, section B, etc. 
J. CouLson 

[The illustration shows a feature of drafting practice not 
used by draftsmen as much as it could be advantageously, 
that is, showing the cross-sections of a piece with dotted lines 
instead of full lines. This use of dotted cross-sections enables 
the object to be drawn in full lines as though not sectioned, 
and thus to show in the same view sections on any parallel 
plane without interfering with the remainder of the drawing. 
The dotted sectioning is shown in the cross-section at the 
right in the above illustration.—Ep1rTor. | 


BURNISHING THREADING DIES 


in the July number of MAcHINERY a contributor recom- 


mends the passing of a master threaded plug through dies as 
a means of smoothing the threads of the dies. This operation 
is to be performed-both after cutting the thread, while the 
die is still in its soft state, and after hardening. Lard oil 
is used as a lubricant, but no mention is made of an abrasive. 

If one might judge from the effect of running a hardened 
spindle in an ordinary journal under dry conditions, the effect 
of the treatment outlined, on the threads of the die, might he 
thought to be similarly disastrous; because before the plug 
could act as a burnisher the oil would necessarily have to be 
squeezed from between the thread surfaces. In the opinion 
of the writer the removal of 0.001 to 0.0015 inch would tend to 
tear the thread. If the material is not removed, but simply 
compressed, the stresses set up in this way would certainly 
increase the tendency to distort in hardening. 

It is also said that another advantage is gained in that 
the lead of the threads, distorted in the hardening process, 
is corrected. Now, as the die has been gashed or fluted at 
the time of the second burnishing operation there would be 
a tendency for the die to cut the master plug. At any rate, 
its influence on the master plug would, perhaps, be greater 
than the influence of the master plug upon the die thread; 
thus the pitch of the plug would be altered, it seems, at the 
same time that a correction, or rather a partial correction, 
of the lead of the die thread was made. Hence this ad- 
vantage seems of doubtful value, and would almost require 
the making of a new plug for each die made, which would 
scarcely pay. 

It would seem that the burnishing should rather be left to 


be done by the work to be cut by the die itself; or, let the die 
be used at first on a piece of soft material, such as cast iron. 
It is well known that cast iron has a burnishing effect. In 
lapping, for instance, a cast-iron plate merely kept wet with 
benzine is not only a burnisher, but a comparatively fast 


abrasive. The writer has before him at the moment of writing 
several dies in which the threads are quite smooth and 
bright. The only burnishing process to which they have 


been subjected is use. 


Manchester, England. Francis W. SHAW 


THE DROP WORM-BOX 


An article in the May number of MacuINrery prompts the 
writer to record some troubles experienced by him in connec- 
tion with the drop worm-box form of trip motion. The ac- 
companying engraving Fig. 1 shows the most common form, 
provided with-a slight improvement. As pointed out in the 
previous article, the worm-box often fails to release when 
the feed shaft runs in the direction denoted by arrow 4A, the 
tendency being for the worm to cling to the worm-gear. 

As a means of obviating this difficulty, the former con- 
tributor suggests placing the reversing motion in the worm- 
box, arranging it in such a way that the feed shaft always 
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Fig. 1. An Improvement in the Ordinary Design of a Drop Worm-box 


would turn in the direction of arrow B. This arrangement, 
however, is not always possible, since the reversing mechanism 
may have other duties to perform,-as in the case of a turret 
lathe having a turret and a cross sliding saddle, both of which 
need to be reversed at times. Hence, some means of overcom- 
ing the difficulty other than by placing the reverse in the 
worm-box is necessary. 

One method adopted by the writer made use of a sufficiently 
powerful spring to depress the worm-box after releasing. In 
Fig. 1, however, is shown how the difficulty was met without 
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using the spring. Usually the worm-box is mounted directly 
on the feed shaft, in which case tthe reaction of the pressure 
increases the friction on the feed shaft to a sufficient extent 
to squeeze out the oil film, thus increasing the coefficient of 
friction. The shaft itself then tends to pull the worm-box up- 
wards, in addition to the direction of pressure at the teeth of 
the gear. By pivoting the worm-box on bushings at C, the 
friction between the shaft and worm-box is entirely eliminated. 
In the case in question the trouble entirely ceased with this 
construction, and springs were not needed. 

An additional advantage of this method of pivoting is that 
the endwise adjustment for allowing the parts of the trip 
motion to be placed as required is provided. The method of 
holding bushing C is by means of pins D having small tapped 
holes in order to make possible their withdrawal. 

Another case in which trouble was met with is shown in 
Fig. 2. In this case the worm-box contained a two-speed 
arrangement as shown. The sliding gears were moved by the 
shipper and rod showr by the dotted lines at the bottom. As 
the apron in which the worm-box was fitted was sliding along 
the bed, the endwise friction gradually tended to force the 
gears to disengage. The sliding gears were simply mounted 
directly on ithe feed shaft at that time. By imposing bushing 
B, which fits endwise between the bosses inside of the worm- 
box, this difficulty was overcome. Key A engages with a 
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Fig. 2. Method of Overcoming the Tendency of the Gears in the 
Gear-box to disengage 


groove in the feed shaft and in the sliding gears, and fits in 
bushing B in a slot cut clear through it. Previous to applying 
the bushing B the shipper which slides the gears was locked 
by friction. The faces of the shipper which make contact 
with the large gear, however, were badly cut up. 

J. COULSON 


TO ANNEAL AND HARDEN HIGH-SPEED 
STEELS 


Place the piece to be annealed in an iron pot or pipe, pack 
steel chips around it, ramming them tight, and lute the cover 
well with fire clay, heat to a lemon yellow and hold the heat 
six to eight hours. Place the box in charcoal ashes and leave 
until cold. \ 

Tool bits and small tools made of “Cyclone” special high- 
speed steel can be hardened successfully by heating to a yel- 
low white heat and quenching in a good size piece of beef 
suet; plunge the piece into the suet and leave until cold; it 
will be found hard and tough. 

To anneal “Blue Chip,’ “Novo” and “Rex” high-speed steels, 
pack the piece in an iron box or pipe with slacked lime 
rammed tightly around it and lute the box with fire clay. 
Heat to a yellow and hold the temperature one hour, and 
then bury the box in charcoal ashes until cold; or, if a black- 
smith’s forge is used with charcoal for fuel, leave it to cool 
down with the fire. 
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Another method is to pack the piece to be annealed in an 
iron pot or: pipe with cast-iron chips and charcoal dust, or 
burnt molding sand, half-and-half. Ram the mixture well 
around the article, taking care that there is at least an inch 
of packing material around each piece. Lute the cover 
with fire clay and heat very slowly to an orange color. Hold 
the heat fifteen minutes and bury the box in slacked lime or 
charcoal ashes until cold. These formulas have all been tried 
and have given excellent results. W. C. BETz 

New Britain, Conn. 


PRACTICAL METHOD OF MANUFACTUR- 
ING DOUBLE-ANGLE END-MILLS 

A great deal of trouble is often experienced when manu- 

facturing small double-angle end-mills by ordinary methods. 

It is difficult to align the teeth properly, because of the neces- 

sity of resetting the machine when milling the second angle. 
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Fig. 1. Milling the Teeth in Double-angle End-mills 


The grinding of these end-mills is just as difficult, because of 
the necessity of raising or lowering the emery wheel to obtain 
the proper clearance for each angle. In the following is de- 
scribed a method of manufacturing double-angle end-mills 
without the use of special machinery, so that both angles may 
be milled at one setting with the same milling cutter without 
readjustment. This, of course, insures the proper alignment 
of the teeth. The grinding operation of both ane is per- 
formed in the same way. 

In Fig. 1 is shown a No. 4 Elgin bench lathe with milling 
attachment, as manufactured by the Elgin Tool Works, Elgin, 
Ill., set up for performing the milling operation. The spindle 
of the milling attachment is set in a vertical direction and 
the milling cutter is set central with the work. The lower 
slide A is set at the right angle to mill the cutting surface of 


Fig. 2. Grinding the Teeth in Small Double-angle End-mills 


the teeth at C, while the top slide B is set for milling the teeth 
at D. Both cuts are taken on the rear side of the work. 

In Fig. 2 is shown the grinding operation, which is done in 
much the same way, except that slide A is used for grinding 
the teeth at D, and slide B for grinding the teeth at C. The 
spindle of the milling attachment in this case is set in a hori- 
zontal direction, with its center line below that of the cutter, 
so as to provide proper clearange for the teeth. The emery 
wheel is dressed flat on the top with a short angular surface 
on each corner. These surfaces correspond to the angular sur- 
faces on the cutter, thus making it possible to grind both 
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angles at the same setting of the wheel. As the spindle of 
the attachment is parallel with the axis of the lathe spindle, 
the extreme sharp point of the cutters can also be blunted by 
the wheel without resetting by setting the pulley of the grind- 
ing attachment over and turning the attachment into a tra- 
verse spindle grinder. 

Left-hand cutters may be made by this method as well as 
right-hand. The illustrations show the making of a double 
45-degree angle end-mill. Regular angular cutters may be 
made in the same way by substituting an arbor chuck for the 
taper chuck being used. The lathe-head index plate is used 
for the indexing, and as the slide-rest is graduated, it is a 
simple matter to duplicate the work at any time. 

Chicago, 111. Mitton C., TAYLOR 


NOVEL CONSTRUCTION OF APRON MECH- 
ANISM FOR SCREW-CUTTING LATHE 


The accompanying illustration shows an arrangement used 
in the apron of a screw-cutting lathe, by means of which only 
one handle A is needed to manipulate the carriage when cut- 
ting threads. When one cut is finished it is only necessary to 
turn handle A about one-quarter of a revolution, and the tool 
is withdrawn from the work. The half-nuts are also unclasped 
from the lead-screw at the same time, and by pushing handle 
A inwards, the rack-pinion is brought into mesh with the 
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In the illustration, the sector is shown in the position it 
occupies when the nut is closed and the tool is in engagement 
with the work. In the lower left-hand view is shown a section 
through the rack-pinion shaft. When the handle A is first 
turned the teeth of clutch N are out of engagement with the 
clutch teeth in the rack-pinion, so that B is turned without 
turning this pinion. When handle A is pushed in, however, 
the shaft and clutch N are moved along until the teeth of the 
clutch engage with the clutch teeth in the rack-pinion. Clutch 
WN is fastened to the shaft by pin R, and screws S hold pinion 
P in position, allowing it simply to revolve on its shaft. 
When the saddle is moving along when cutting the threads, 
clutch N is out of engagement with the rack pinion, and 
pinion P only revolves. At TJ is shown the slot in the cam 
for the pins in the half-nuts. 


Manchester, England. W. R. OAKES 


SYSTEM FOR ALTERING DRAWINGS 


In the,course of his work in the drawing-room the writer 
has often had occasion to change large portions of assembly 
drawings or complicated details. This requires a great deal 
of time and energy. Below is described a system which has 
been used to great advantage in cases of this kind. 

Suppose that the design of a machine has been changed, 

which will require the erasing of some details and the draw- 
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A Novel Design of Mechanism for Screw-cutting Lathe 


rack so that the carriage can be moved back and another cut 
begun. To bring the tool back into position, simply pull out 
the handle and turn it back about one-quarter of a revolution. 
This both clasps the half-nuts on the lead-screw and brings 
the tool back to the work. 

When handle A is turned, gear B turns sector C, which is 
keyed to shaft D, on the end of which is cam #, The two pins 
F passing through the half-nuts fit in a slot cut in cam H# and 
open the nuts. The sector G is also turned; this meshes with 
gear H, which is threaded into bushing J, fastened to the car- 
riage. Hence, screw O is withdrawn and the tool-slide with 
it. When the half-nuts are opened, sector C is in such a 
position that spring catch K only is in engagement with gear 
B. Hence, if this gear is turned further, the catch simply 
slips so that the handle can be turned around and the carriage 
brought back with the rack-pinion in engagement with the 
rack without moving the half-nuts or withdrawing the tool 
any further. The spring catch K fits against pin M, so that 
when gear B is turned back it pushes against the catch and 
brings the sector into mesh with gear B, thus closing the half- 
nuts and bringing the tool in to the work. There are two of 
these spring catches, one at each end of the sector, so that 
the carriage can be moved either way, according to whether 
a right- or left-hand thread is being cut. 


ing of new ones in their places, or making an entirely new 
drawing, which may not be convenient at the time. First of 
all make a good Vandyke negative from the tracing; then 
using a black crayon, mark out every line that is not re- 
quired in the new drawing, taking care to mark out the lines 
on both sides of the negative, as otherwise they are likely to 
show up later. Then make a good black-line print from the 
Vandyke, using a paper with a smooth surface; this print 
will now show blank places where the lines were marked out 
with crayon. Now draw the new parts in ink just the same 
as if the tracing were altered, and make a blueprint from 
this black-line print. This will be as good as one made from 
a tracing. The write print is now filed with the tracings 
as an original drawing. 

One of the chief advantages of this system is that the 
original tracing is kept intact, and in case it has to be re- 
ferred to in the future, one does not have to depend on finding 
an original record-print, but can refer directly to the tracing. 
From personal experience the writer has found this system 
to save at least half the time required to change a tracing. 
and, whereas a tracing can seldom be changed more than 
once, under this system as many changes as required may 
be made. 

This system also useful in 


is connection with drawings 
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that are changed continually according to specifications. In 
this case, make the tracing complete in every respect, in- 
cluding dimension lines, but no dimensions. Then make from 
this a. black-line print and fill in on the latter all the dimen- 
sions and notes necessary for the shop. Make a blueprint 
from this print and file the black-line print as a tracing. This 
does away with the possibility of losing the record-print 
when marking up blueprints, as is often the case. 

Philadelphia, Pa. EpwarD Rosins GLENN 

[See also an article entitled “Changing Drawings Quickly,” 
published in Macuinery, October, 1907.—EprTor]. 


SHORTENING A CAST-STEEL LOCOMOTIVE 
FRAME 


Locomotive frames are usually made of steel castings and 
weigh from two to four tons each. They are from 25 to 30 
feet long, and the top rail has a rectangular section of from 
5 by 7 to 6 by 9 inches before finishing. Sometimes, owing 
to variations in the methods of casting, or improper shrinkage 
allowance in the pattern, these castings are either too long 
or too short to true up when machining. It is simple enough 
to lengthen a frame under a steam hammer, but it is not 
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Method for shortening a Cast-steel Locomotive Frame 
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possible to shorten it by this means. The usual method for 
shortening a frame is to heat it between two of the pedestal 
legs, as at A and B in the illustration; then, by cooling the 
edge A and bending the frame across the anvil, the metal will 
upset at B. The frame is then heated again and cooled at B, 
after which it is straightened. The metal will be upset at A, 
thus shortening the frame. In the two heats a reduction of 
from 1% to %4 inch may easily be obtained. It is evident that 
if the bending were done in the opposite direction, relative to 
the parts being cooled while bending, the frame would be 
lengthened instead of shortened. 


Rochelle, Ill. J. H. MAYSILLES 


AN EXAMPLE OF POOR DESIGN 


The designer is often blamed for poor designs when he 
has done his very best to compromise between the conflicting 
practical requirements, and between conflicting orders issued 


SQUARE HOLE 
FOR WRENCH 


Figs. 1 and 2. An Example of a Poorly Designed Screw for Hydraulic 
High-pressure Work, and the Design used to replace it 


to him. In some cases, however, we find objectionable designs 
due to either lack of judgment or an effort to unduly reduce 
the first cost. 

An intensifying hydraulic pump failed to reach the desired 
pressure on account of leakage. The leak was through the 
stop-screw on the delivery valve on the high-pressure side. 
With the idea of a quick repair, the screws on the suction side 
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and the high-pressure side were changed. In tightening the 
leaking screw on the suction side, however, it broke off. The 
screw was designed as shown in Fig. 1, and the cause of the 
defect is easily seen. The section of metal at the bottom of 
the head is very thin and the leakage took place in this 
square hole in the head of the screw. The screw was replaced 
with the type shown in Fig. 2, which was made from a solid 
bar. The screw shown in Fig. 1 was of cast brass, which is 
objectionable for hydraulic high-pressure work because it is 
liable to be of a porous texture. : 
London, England A. L. Haas 


A TAPPING FIXTURE 


The accompanying illustration shows a tapping fixture which 
is easily operated and which can be used for a wide range 
It consists of a baseplate A, bolted to the table of 


of work. 


Machinery 
A Convenient Tapping Fixture 


a drill press with a tapping attachment, and a center plate B 
and top plate 0, which are each provided with two plain and 
two grooved rollers D, rolling in tracks at right angles to each 
other. In this way it is possible to move a piece of work 
clamped to the upper plate to any position, without having to 
shift it on the table itself. Stops F are provided to prevent 
the plates from over-running. The overlapping projections H 
are provided so that the plates cannot separate when subjected 
to pressure. M. W. W. 


MILLING FIXTURE FOR THIN STOCK 


About one hundred feet of rectangular-section steel rods 
was required for a set of models, the section of the steel 
being 0.088 by % inch. As this section was not available as 
a standard size, and as it was impossible to get so small a 
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A Simple Method of Milling Flat Stock 


quantity rolled, it was decided to mill down % by ‘%-inch 
drawn steel, which was on hand, to the required size. This 
was done in a milling machine with the aid of the simple 
fixture shown in the accompanying engraving. In this il- 
lustration, 7’ is a section of the milling machine table, through 
one of the T-slots D. The screw S, a standard stock part in 
the shop where this work was done, was provided with a handle 
H and a bearing A, which was also a stock part. This bear- 
ing was bolted to one of the other slots. The screw when so 
arranged operated a cast-iron nut N the entire length of the 
T-slot. Nut N was provided with a lip or shoulder rising 
1/16 inch above the table for the purpose of driving the strip 
to be milled under the cutter. The lengths in which the flat 
steel rods were required were slightly less than the travel of 
the nut, which made this arrangement possible. Two clamps 
C, one of which is not shown, were placed at the front of, 
and behind, the cutter, and fastened so that the pieces to be 
milled would just slide under them as the work was being 
milled. By beveling the entering end of the strip to be 
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milled on top and feeding the piece lightly until it had reached 
under the second clamp, which held down the work on the 
side already milled, no trouble was experienced from the 
lifting up of the work. Had this occurred it would have been 
necessary to feed with the cutter. A spiral cutter with 
nicked teeth was used. Of course, the width of the slot in 
the milling machine table was less than the width of the strip. 
In this case the slot was 9/16 inch wide. 
Middletown, N. Y. DonaLtp A, HAMPSON 


A FIXTURE FOR SQUARE GRINDING 


In the manufacture of high-grade automobiles, the square 
shaft is replacing the old-style feather key to a very consid- 
erable extent, especially in the transmission and heavy driv- 
ing parts. There are also some parts of the motor in which 
the square hole and shaft has an advantage;one piece in par- 
ticular is the valve push-rod, perhaps better known as the 
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Fig. 1. The Valve Push-rod to be ground 


valve tappet, shown:in Fig. 1. This push-rod is made from 
machine steel, carbonized and hardened so that it is necessary 
to grind all of the working parts. The square part is 0.748 
inch across the flats and has an allowable variation of only 
0.0005 inch; this requirement, of course, necessitated the 
making of a very accurate fixture. : 

The first operation is that of grinding the large diameter, 
and rough grinding the corners of the square. This is ac- 
complished in the usual manner, that is, by using a long 
center to enter the bottom of the hole of the large end and an 
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tion, was considered. It frequently happens in the manu- 
facture of automobiles that slight changes in the parts neces- 
sitate a complete new fixture unless some provision has pre- 
viously been made. By making new collets, this fixture may 
be used for many purposes. The entire fixture was made as 
small and compact as possible. It has been the writer’s ex- 
perience that a neatly designed and well made fixture re- 
ceives much better care in the hands of the ordinary work- 
man than one that is poorly designed, unhandy and roughly 
made; and it is upon the care such tools receive that their 
continued accuracy and usefulness depends. 

Referring to Fig. 2, the casting A is bored taper to re- 
ceive the bronze bushing B, slotted through on one side to 
allow for adjustment, which is accomplished by lock-nuts C 
drawing the bushing B into the tapered hole in the casting. 
Spindle D has a very important function to fill—that of in- 
dexing—and is made from hardened and ground tool steel. 
To insure the greatest degree of accuracy, the indexing holes 
in the spindle must be protected from emery dust; conse- 
quently, they are placed under cover as much as possible, 
and are also protected by dust cap H, which is made from 
machine steel and fitted closely on the threaded portion of 
the spindle D. This cap is also closely fitted to the end of 
casting A, the latter having a groove cut in it to receive the 
felt washer F. In the forward end of cap E is another felt 
washer G, which in connection with the washer F makes it 
almost.impossible for any dust to get into the bearing or 
indexing holes. 

To retain the correct relation of the roller pin hole in 
the push-rod, Fig. 1, to the square body, the locating plug H 
is fitted into the bushing JZ, which is pressed firmly into the 
spindle D and passes through one side of cap # and chuck J. 
As this plug H is made to fit closely in the roller pin hole, 
Fig. 1, it is evident that the hole will be held in the correct 
relation to the square body. 

The chuck J is of the ordinary spring collet type, keyed to 
the spindle D, and is operated by the handwheel K and draw- 
in bolt L which are held together by tapered pin M. Hand- 
wheel K is also used for indexing the spindle. The front end 
of the handwheel bears against spindle D so that when it is 
turned in the proper direction, it draws the chuck back into 
the spindle, thus closing it on the work. Felt washers N and 
O are inserted in the dust cap P, forming a perfect protection 
for the working parts in this end of the fixture. The index- 
ing device is of the ordinary spring plunger type and is held 
in the boss Q on the casting. The indexing device consists 
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Fig. 2. Fixture used in Grinding the Square Body of the Valve Push-rod shown in Fig. 1 


ordinary center in the square end. The next operation is the 
grinding of the square body which must be perfectly concen- 
tric and parallel with the large diameter. The fixture for 
accomplishing this operation is shown in Fig. 2. It worked 
successfully, and was quickly and easily operated. 

One of the greatest difficulties encountered in grinding 
fixtures, is that of preventing emery dust from collecting on 
the working parts, and considerable care was taken to design 
and make this fixture as nearly dust-proof as possible, regard. 
less of the extra first cost. Another difficulty to cvercome was 
the distance the tailstock was required to travel to allow the 
push-rod to be removed from the chuck. The size of the 
square also necessitated the making of a special tailstock, 
which will be described later. In designing this fixture, the 
question of future use, as well as that of accuracy and produc- 


of a spring R, bushing S, stoppin 7, plunger U and knob V 
for operating. 

Some difficulty was experienced in obtaining parallel sides 
on the square body, as the work was performed with a cup 
grinding wheel on a plain grinding machine (an old style 
Landis grinder) having no table adjustment. The dovetailed 
base of the tailstock A, shown to the right in Fig. 2, overcame 
this difficulty and gave good results. The upper part of the 
tailstock fits in a dovetailed groove in the base B, and is ad- 
justed to the desired position by .the screw C, held in the 
block D,, the latter being fastened to the base by screws £,. 
The fulcrum pin F, is placed in the lever G, in such a posi- 
tion that an angular movement of the lever of about 52 de- 
grees gives a 114-inch lateral travel of center H,. 

The tension spring J, is sufficiently strong to keep the 
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proper pressure on the valve push-rod, and it is retained in 
the spindle by a cap-nut J,. The center H, can be locked in 
any position by clamp-block K, and handle LZ, The dust-caps 
M, and N, and plate O, protect the working parts of the tail- 
stock spindle from dust. As the square body of the valve 
push-rod to be ground is % inch, it necessitated the flattening 
of one side of the center bearing in the casting, and also the 
off-setting of the center point on the movable center H,. This 
fixture has been in use for two seasons, grinding about 50,000 
push-rods with good results, and is still in good condition. 
Lansing, Mich. HY. H, PRATT 


METHOD OF GRINDING THREADING DIES 


The accompanying engraving shows a method which has 
been successfully used for grinding the outside of threading 
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When placing a die in the machine, the operator pulls the 
tailstock center by means of lever D, thus compressing the 
spring H. With his left hand he then places the die against 
the driving center and immediately releases lever D, allowing 
the tailstock pad or center to bear against the die by the 
action of the spring. The tailstock pad is provided with a 
ball-bearing washer to eliminate friction. The die is now held 
in position for grinding. SERVER 


HOIST FOR LATHE CHUCKS, FACEPLATES 
AND HEAVY WORK 

The accompanying illustration shows assembled and detail 

views of a handy and substantial hoist of cheap construction, 

which has been found convenient for handling heavy work, 

large chucks, faceplates, etc., on the lathe. It is bolted to 
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Figs. 1 and 2. Method of Grinding Threading Dies on the Outside after Hardening 


dies after hardening. Fig. 1 shows the arrangement with the 
die in position in the machine, while Fig. 2 shows an end 
view of the die, indicating how it is driven. The steel wire A, 
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the floor, back of a large lathe, or whatever machine it is 
used in connection with. It is especially valuable where it 
is impossible to use a portable or jib crane, and being of 
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A Handy Hoist for Lifting Lathe Chucks, Faceplates, etc. 


which is about 5/32 inch in diameter and bent so as to enter 
the hole B in the die, acts as a driving dog. It is held by 
set-screw OC in the center. 


cheap but substantial construction, it can be used for a large 
range of work. 
The hoist consists mainly of two castings, the base and the 
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bearing for the revolving arm. The upright and arm are of 
extra strong pipe, and the forged yoke with ‘the steel roller 
completes the device. M. W. W. 


THE VALUE OF A DECIMAL GAGE 


The use of numbers in wire gage measurements may origin- 


ally have been considered a convenience, but when another 
“number” gage differing from the original in the sizes desig- 
nated by the numbers was added, the system became compli- 
cated. The basis of these different number gages is that each 
succeeding number designates a dimension differing by some 
fractional part of an inch from the preceding one, but each 
originator of a gage made the difference from each succeeding 
number different from the others, so that if we now compare 
the sizes and numbers of the different wire gages we find that 
no two are alike. There might, in former years, have ap- 
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peared to be a reason for these different wire gages, with the 
numbered plates having slots corresponding to a letter or 
number designating the size of the wire, but since the mi- 
crometer and vernier scales have come into more common use, 
wire manufacturers generally prefer, when an order is given, 
to have the order specify the diameter of the wire in thou- 
sandths of an inch. Then why not discontinue the old gage 
numbers entirely? 

In a catalogue before the writer, the standard wire gage of 
a large wire company gives No. 1 as 0.2830 inch; the same 
company’s steel music wire gage No. 1 is 0.0156 inch. The 
B. & S. jewelers’ wire gage No. 1 is 0.001 inch. Why should 
there be this difference in the designation of the sizes of 
wire? Whether the wire be brass wire, or music wire, or 
jewelers’ wire, why should not the diameter corresponding to 
the given number be the same? 

Now, why could not a new system be adopted in which, for 
example, No. 50 would mean 0.050 inch in diameter, and No. 
200 would mean 0.200 inch in diameter? The B. & S. jewelers’ 
wire gage is based on this system, and is the only practical 
system of wire gages in use. Many years ago, the writer 
made and sold a decimal wire gage to a number of manufac- 
turing concerns based on this system of decimal identifica- 
tion number. This gage, as shown in the accompanying 
illustration, was adapted for measuring wire from the very 
smallest size up to 0.500 inch and was especially useful 
for inspecting wire in the stock-room. It was more easily 
used on wire than the ordinary micrometer and could be read 
to 0.00025 inch with accuracy. 

This measuring instrument, as shown, has hardened taper 
jaws, the taper being such that the distance ‘across at gradua- 
tion 10 is 0.010 inch larger than that at 0; the gage bar is 
graduated as indicated, each graduation being 0.050 inch. A 
vernier scale is provided so that measurements as close as 
0.010 inch can be read directly on this, and finally the gradua- 
tions on the taper jaws give the dimensions in 0.001 inch; 
hence, it is possible to use this gage as graduated to measure 
wire of any size from 0 to 0.500 inch in diameter. The nut 
and screw at the right end of the gage are for the purpose of 
quickly and. definitely locating the vernier at the reading 
required. The screw upon which the locating nut revolves 
has 20 threads per inch; thus one revolution of the nut agrees 
with one graduation on the bar. 
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Assume that it is required to set the gage to read % or 
0.125 inch. First move the sliding jaw so that its zero line 
is opposite the second line from 0 on the bar, and from that 
reading continue to move the sliding jaw until 20 on the ver- 
nier scale coincides with the nearest line on the gage bar. 
The reading of the vernier, then, is the 0.120 inch. Now if 
we insert a piece of 14-inch wire between the taper of the 
measuring jaws we find that it will enter between the jaws 
until the graduation marked 5 is reached, the desired di- 
mension being 0.120 + 0.005=0.125 inch. Now if the piece 
inserted should only enter halfway between the 5 and 6 
graduations on the jaws, it would be one-half of a thousandth 
inch too large. If it should enter as far as between the 
graduations 5 and 4, it would be one-half of a thousandth inch 
too small. 

As another example, assume that we first set the zero of 
the sliding jaw opposite the three-tenths graduation on the 
bar, then move the vernier scale until line 15 coincides with 
the nearest graduation on the bar, and insert a wire that 
would enter between the jaws to the graduation corresponding 
to 7; the dimension of this wire would then be 0.300 + 0.015 
+ 0.007 = 0.322 inch. 

The adjusting nut A at the right end of the gage is gradu- 
ated with five graduations. This makes it possible to set the 
vernier rapidly and accurately, as each graduation is equiva- 
lent to a 0.010-inch movement of the sliding jaw. The screw 
C on which ‘the nut revolves is stationary and as there is a 
thread of different pitch at the end 7 of this screw, an ac- 
curate setting for the correct reading of the nut can be ob 
tained. A set-screw N with a brass shoe at its end is em- 
ployed to bind the adjusting screw in place. The gib B and 
gib screws on the top of the bar are to hold the sliding jaw 
tightly, so that it will move without lost motion. The set- 
screw on the top fastens the slide in the desired position. 

Springfield, Mass. FrRANcIsS W. CLougH 


MODIFIED FORM OF MILLING FIXTURE 


The accompanying illustration shows a knee or angle plate 
which differs from the average type. Instead of having two 
flat faces as usual, this angle plate has one flat face, while 
the other is provided with a V-groove; wings are formed at 
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Modified Form of Angle Plate and Type of Work for which it is adapted 


the edges of the V, and these are planed off so that the knee 
can be placed with the V-side as a base, whenever flat work 
is to be clamped to the plain flat face. Lugs are cast upon 
these wings which are drilled for bolts for clamping pur- 
poses. An example of the work for which the fixture is 
adapted is shown at A in the illustration. Any part having 
a cylindrical stem and a slot, groove, or keyway cut across 
the end can be securely held in this plate while milling. 
Unless the work has a very long stem it can be done better 
and quicker by using this device than by gripping it in a vise 
and feeding in a vertical direction. 


Middletown, N. Y. Donatp A. HAMPSON 
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A DEPARTMENT FOR USEFUL MIXTURES 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
are reliable. The fact that a receipt is old and supposedly well-known does not 
bar it, provided it has not already appeared here. 


HIGH-PRESSURE HYDRAULIC JOINTS 


When oil is the fluid conveyed in a high-pressure hydraulic 
pipe line, glue makes an excellent material for applying to 
the threaded pipe connections, caps, etc. It will set and be- 
come hard very quickly. It is necessary to have the parts 
clean before the glue is applied. 


Toronto, Canada. J. CRANFORD SMITH 


HARDENING SOLUTION FOR NOVO STEEL 


The following receipt for hardening “Novo” and ‘Novo 
Superior” steel will be found useful: To one quart of kero- 
sene oil add one pound of table salt, thus making a saturated 
solution. Heat the steel to a bright cherry red, rub cyanide 
of potassium on the parts to be hardened and heat again to a 
bright cherry red. Then dip the steel into the solution until 
cold. 


Bristol, Conn. Irvine E. SCHUBERT 


ENAMEL FOR INSULATED WIRE 


The following is a satisfactory solution for coating wire 
with an enamel insulation. It consists of seven parts by 
weight of tri-acetyl-cellulose [C,H, (C.H,;0); O;]; ninety 
parts chloroform (CHCl,); and three parts phenol (C,H;OH) ; 
thyme (a compact under shrub); and castor oil, added as a 
softener. This solution can be saponified, though not very 
easily, by a solution of potash. It can be more readily saponi- 
fied, however, by the use of alcoholic potash. This enameling 
solution is much less inflammable than celluloid. It is color- 
less, but can be rendered visible by adding an aniline dye. 

Pittsburg, Pa. H. M. NIcHOLS 


CEMENT FOR FILLING HOLES IN CAST IRON 


The following is a good mixture for a cement for filling 
holes in cast iron, and may be well known to many: powdered 
cast iron, 40 parts; powdered sal-ammoniac, 1 part; powdered 
sulphur, 4% part. These ingredients are thoroughly mixed to- 
gether and placed in an air-tight receptacle in a perfectly dry 
condition until wanted. When a hole in a casting is to be 
filled, take what appears to be the required quantity of the 
mixed powder, moisten it with water to the consistency of 
paste or putty, and fill the hole or depression, smoothing it 
up and allowing it to set. 

When very deep depressions are to be filled, add to the 
above mixture an equal weight of fresh “vulcanite’’ Portland 
cement before dampening. After the water has been added, so 
that the mixture has the desired consistency, add non-volatile 
oil to the extent of 8 per cent by weight of the dry mixture 
used, and work the mass until the oil is fully emulsified; then 
apply the paste, finishing with a facing of the original mix- 
ture containing no Portland cement. This will produce a filler 
which will not shrink in setting. 


St. Louis, Mo. C. H. CASEBOLT 


OILS AND FATS AS HARDENING MEDIUMS 
FOR STHEL 

Oils and fats produce, as a rule, less hardness in steel than 
does water. The hardness which they produce is usually ac- 
companied by toughness. Thus such tools as are liable to 
crack in hardening, and where the greatest possible hardness 
is not required, are usually hardened in oil or fat. According 
to the Metallarbeiter, petroleum hardens more sharply than 
any other oil; then follows glycerine, which is too little known 
in this connection; then the lighter mineral oils; and at the 
foot of the list come the vegetable oils, as, for example, lin- 
seed oil. Among the fats, melted tallow and whale oil are 
the most used, the former giving a greater degree of hardness 
than the oils. 

No matter what substance is used, however, one must not 
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lose sight of the fact that there must be sufficient of it to 
permit the article being hardened to be moved quickly to 
and fro in the hardening medium, just as when water is 
used, so that the bath will not get hot. In most cases there 
is usually too little oil employed; the lack of success is then 
attributed to the use of the oil or fat, instead of to the fact 
that too little of it was used. R. G. 


PRODUCING A BLUE COLOR ON NICKELED 
STEEL 

By the use of the well-known bath of hyposulphite of soda 
and acetate of lead it is possible, by simply dipping, to pro- 
duce a blue color on various metals. This is used for the 
purpose of producing an imitation steel finish on differ- 
ent metals. As is well known, the action is very satisfactory, 
and the articles thus treated look exactly as though they were 
made of steel that had been blued by annealing. Although 
this color can be produced on all metals, it is best brought 
out on nickel and nickel-plated articles. The brilliant white 
color of the nickel constitutes a good background for the thin 
blue coating; and for this reason the color is especially lively. 

If this blue color is to be produced on unpolished nickel, 
it is recommended to color directly after plating, in order to 
prevent the surface getting spotted. With polished nickel, 
great care must be taken in cleaning. For this reason it is 
desirable to rub the nickel with rouge (crocus powder), as 
this can be readily removed from the metal and contains less 
mineral oil than “Vienna chalk.” 

For those who do not know the dip process thoroughly, it 
might be stated that the liquid for producing the blue color 
consists of 226 grams (8 ounces) each of sodium hyposulphite 
and lead acetate, and nine liters (8 quarts) of water. The solu- 
tion is used boiling hot. The color is first yellow, then pur- 
ple, and at last blue. When the right color is obtained, the arti- 
cles are rinsed and dried, and then lacquered—otherwise the 
co.or will fade. 


Dresden Germany. ROBERT GRIMSHAW 


——__— 


THE CHEAP BLACKENING OF BRASS 


The following solution for blackening brass is nothing new; 
in fact, it has been known for a long time. Owing to its 
cheapness, ease in working and adaptability for many pur- 
poses, it has been deemed advisable to bring it again to notice, 
Many platers, of course, will recognize it as an old solution 
known to the plating industry for many years, but they may 
not have realized its advantages for some classes of work. The 
solution is made as follows: 


WAteis Gece clan dtees chetelarcis haentus feel carp stoke Gkeia eho intel 1 gallon 
Sugar OLelOa dice. ccnamte retire) cltreteiscaiodetens «ale 8 ounces 
FP VPOSUIDWItE: Of SOC cs ctersi-ce stoke sie ceboieeies « 8 ounces 


The solution is used as hot as possible and the brass work, 
is simply dipped in it and allowed to remain until black. This 
takes about a minute or less. The articles are then rinsed in 
cold water, then in hot water and dried. If scratch-brushed 
dry, the black deposit will have a high luster. 

When dipped into the solution, the surface of the brass 
article becomes yellow, then blue and finally black. The article 
should not be taken out until all the surface has become black- 
ened. The deposit on it is sulphide of lead. The articles 
should always be lacquered as the black deposit is likely to 
oxidize and fade if not; but if coated with lacquer, it seems 
to be quite permanent. 

For a cheap class of goods that require a black finish, this 
solution can frequently be used to a good advantage. It re- 
quires no electric current, being used as a dip. The color, to 
be sure, is not coal black, but resembles a graphite black more 
than anything else and has a slight gray shade. It is suffi- 
ciently black, however, to answer many purposes and it is 
so easily applied that it can be used on cheap goods with only 
a slight increase in cost.—Brass World. 


* * * 
Always provide some means for holding bolts from turning 


while the nuts are being screwed on, if a wrench cannot be 
used on the head of a bolt. 
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SHOP KINKS 


PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM 


Contributions of kinks, devices and methods of doing work are solicited for 
this department. Write on one side of the paper only and 
° draw sketches on separate sheets. 


MARKING ON BLUEPRINTS 


The most simple and at the same time probably the most 
effective method of marking on blueprints is to use a com- 
mon soap-stone pencil, similar to those used in machine shops 
and tool-rooms. The end of the pencil should be ground to 
a sharp point on an emery wheel. Lines and letters made 
in this manner cannot be distinguished, when first made, from 
those originally on the blueprint, and will stand an almost 
indefinite amount of wear before becoming obliterated. 

Indianapolis, Ind. F. B. Hays 


——E 


A SIMPLE DRILL JIG 


On a number of special capstan-head screws, six holes were 
to be drilled, as indicated by the illustration, which shows 
the jig used for the drilling operation. This jig was made 
from a piece of hexagon steel rod. Instead of tapping out 
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the full length of the hole for the screw, only a few threads 
were cut at the bottom, which saved time in handling the 
product to be drilled. In this instance the heads of the screws 
extended far enough out of the jig so that they could be 
turned by hand. This jig was casehardened and has proved 
itself good for long service. Jigs of this type are quickly 
made, and the cost is so small that even for experimental 
work it often pays to make such a jig. 


Middletown, N. Y. DonaLtp A. Hampson 


MILLING CUTTER TOOTH TESTING GAGE 


The gage shown in the accompanying illustration is in- 
tended for testing the radial direction of the faces of formed 
milling cutters, especially gear tooth cutters. The two pins 


shown bear on the inner side of the hole in the cutter, and 
thus the line A will be a true radial line, the elongation of 
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which passes through the cutter center. Gear cutters should 
be tested, from time to time, with this gage to make sure that 
the faces of the teeth are in a radial direction, as, otherwise, 
the shape of the gear tooth being cut will not be an exact 
duplicate of the original gear cutter form. detse den 


REPAIRING LATHE CHUCK SCREWS 


The square heads of chuck-jaw screws sometimes become 
so badly worn that their keys will no longer fit them, and it 
becomes difficult to use the chuck. To order a new screw 
sometimes means quite a delay. The writer has used the 
following method successfully: Remove the jaw, take out the 
screw and heat it to a cherry red; then, with a few sharp 
blows, upset the square end of the screw until it is large 
enough to file to its original size; take care not to injure the 
threads of the screw during this operation. Then file the 
head of the screw to fit the chuck key. After hardening, the 
screw is as good as new. W. H. AppiIs 

Lafayette, Ind. 
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LATHE FILE HANDLES 


The writer generally saves all ends cut off from new belts 
and cuts them up into pieces, about 1144 inch square, into which 
he drills a hole, about No. 40, 54 inch deep. These pieces are 
used by the tool- and die-makers when they want a handle for 
a small file. Usually they drive a piece of leather-onto the 
file tang and then shape it to suit their requirements. The 
toolmakers prefer these to wooden handles. 

St. Louis, Mo. JAMES §S. GLEW 


CONNECTED V-BLOCKS 


The accompanying illustration shows two uniform V-blocks 
Blocks so 


which are connected so as to be used as one unit. 
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connected are handy for work of the kind shown in the 
illustration; in fact, they form a very effective jig, or rather 
jig replacer. 


Manchester, England Francis W. SHAW 


AN ACCURATE CENTER PUNCH 


The writer had a number of different sizes of rods to center, 
and to do this work quickly, a center punch was made from: 
a three-jaw universal 
chuck, as shown in the 
illustration. A face- 
plate B was made and 
bolted to the back of 
the chuck, for carrying 
the punch A. In one 
side of the center punch 
a flat was milled for the 
end of a screw which 
prevented the punch 
from dropping out. “The 
chuck was set over the 
end of the shaft, and 
the jaws were tight- 
ened with a chuck 
wrench, and then the punch struck with a hammer. 
method of centering was very quick and accurate. 

Superior, Neb. J. N. BAGLEY 
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CUTTING COARSE INTERNAL THREADS IN 
THH LATHE 


In cutting coarse internal threads with a cutter held in a 
bar which is clamped rigidly in a fixture fastened in the 
T-slot of the compound rest, it is impossible to have the cutter 
cut one side of the thread at a time. To. accomplish this 
result, engage the split nut on the lead-screw to the full 
capacity of its engagement for a few cuts; then engage the 
nut a little less than full, holding it there by the hand so 
that the carriage will lag a little behind the previous cut. 
Continue doing this for a few cuts, and then engage the split 
nut to its full capacity, and so on. lLead-screws which are 
provided with an Acme thread allow the accomplishment of 
this “trick” without any trouble. ~ 

It might be considered bad practice to only partially engage 
the split nut, because of the uneven wear on the nut and 
screw, but this does not seem objectionable to me, as the en- 
gagement is so nearly full that the consequent wear is very 
slight. In the general run of shop work, nuts having a coarse 
thread to be cut are the exception rather than the rule, so 
that this kink would not be frequently employed. 

Los Angeles, Cal. Joun A. Woop 
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HOW AND WHY Pu Pana ed 
sin C0 (6) 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
be published with the answer. 


CAVEATS NOT GRANTED BY PATENT OFFICE 


F. A. G—Are caveats no longer granted by the United 
States Patent Office? 


A.—Section 4902 R. S., authorizing the filing of caveats for 
‘inventions was repealed by act of Congress June 25, 1910, the 
new law taking effect July 1, 1910. Since this date there has 
been no provision of law for the filing of a caveat in the 
United States Patent Office, and it is no longer permissible for 
an applicant to file a caveat for the purpose of obtaining 
further time in which to mature his invention. 


ALLOWABLE SHAFT DEFLECTION FOR 
GEARING 


D. E. W. Co.—lIn calculating the size of shafts carrying 
gears how much should be allowed as the maximum permis- 
sible deflection? We are unable to find anything printed on 
this subject that is at all satisfactory and we are therefore 
appealing to you. Any information that you can give us on 
this subject will be very much appreciated. 


A.—None of the available authorities specifies the allowable 
shaft deflections for gearing. The general rule is to mount 
all gears close to the bearings so as to Minimize the bending 
moment, and most designers apparently proceed on the as- 
sumption that the deflections are negligible when the shafts 
are sufficiently strong to stand the torsional stresses and the 
gears are mounted close to the bearings. Data from practice 
followed when gears are not set closely to the bearings ‘is 
requested. 


WHY BELTS RUN TO THE HIGH SIDE OF 
PULLEYS 


T. J. C—It is common experience noted by all mechanics 
that an open belt running over pulleys mounted on shafts in 
the same plane but out of parallel, runs to the “high side.” 
: Why is this so? 

A.—A belt runs to the high side 
of the pulleys because of the direc- 
tion of motion of the parts of the 
belt between them. As the free part 
of the belt winds onto the leading 
side it tends to follow the same line 
of motion around the pulley face, 
and if the shafts are out of parallel 
the belt path becomes at first a helix 
which if continued would run off the 
pulley on the high side. The illus- 
tration of an exaggerated case shows 
the belt leading to the left or high 
side of the pulleys, the edges of the 
belt being projected in a straight 
line to emphasize the drift to the 
side. When the pulleys are crowned, 
the crowning counteracts the ten- 
dency of the belt to run off unless 
Se olpclta 40 ee ee cre eres the shafts are badly out. The crown 
Side of Pulleys of the pulleys, by the way, acts in 
the same manner on both sides of the belt when the shafts 
are parallel. Both sides of the belt crowd toward the center 
which is the highest part of the pulleys, and it is thus that 
crowning prevents belts running off the pulleys. 
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Illustrating the Tendency 


SOLUTION OF A TRIANGLE 


F. B.—In the triangle shown in the accompanying illustra- 
tion, angle A and side b are known. It is also Known that 
the length of side a is to the length of side c, as 10 is to 8. 
What is a simple method for solving this problem? I have 
looked for a solution in various textbooks in vain. 

A.—The sides of a triangle are to each other as the sines 
of the angles opposite the respective sides. Hence, in the 
triangle shown, 


-are practically no reliable data. 


From this we get 


csinA 
sin C= 
a 

but, as 

CG) ee LO c 

— = —,we have — = 0.8 

c 8 a Solution of a Triangle 
and, therefore, 0.8 XsinA=sin@. The angle A _ being 


known, angle C is thus determined, and the triangle is solved 
in the same manner as any triangle in which one side and 
the angles are known. (See MAcHINERY’s Reference Book 
No. 54, “The Solution of Triangles,’ page 49.) 

* * * 


METALS USED FOR STEAM TURBINE BLADES 


In an article in La Technique moderne, M. P. Breuil deals 
With the metals used in the construction of steam turbine 
blades, the data given referring to continental European prac- 
tice. In the Zoelly turbine, blades made from. 5 per cent — 
nickel steel are used, while Harlé & Cie. prefer steel with 32 
per cent nickel. The advantage of this steel, however, might 
be considered doubtful, as Rateau has found steel with 25 
per cent nickel unsuitable for turbine blades. The opinions of 
French manufacturers of special steels differ widely as to the 
contents of nickel. It does not seem as if the influence that 
nickel has on metal used for turbine blades has been fully 
investigated, and there is considerable uncertainty as to the 
behavior of the metal in a turbine blade. The bronzes, as 
well as the monel metal, which are used for turbine blades by 
some of the manufacturers, soften considerably at tempera- 
tures above 570 degrees F., and have a relatively low elastic 
limit, but they have the advantage of being but little affected 
by corrosion. : 

Attention is further called to the fact that on the side of 
the admission of steam the first blades work in high tempera- 
tures, with dry steam at great velocity; the blades further 
back are subject to lower temperatures and lower velocities 
of steam, but the steam is wet, and there is, besides, the 
friction of metal particles carried away by the steam. The 
guide blades are stationary, and are not subject to the action 
of centrifugal forces like the rotor blades. It appears, there- 
fore, that different metals ought to be used for each of these 
three classes of blades, but in all cases the metal used must 
possess great resistance to chemical and mechanical corrosion, 
and be easily machined by ordinary shop processes. 

As to the chemical corrosion of metals by hot steam there 
From investigations of the 
action of salt water on metals it would appear that aluminum 
and manganese bronzes and monel metal would give good re- 
sults, but it is quite possible that chemical corrosion is alto- 
gether very slight as compared with physical, and the material 
used ought to be chosen on the basis of resistance to the latter, 
with respect to which nickel steel appears to have very high 
qualities, with its breaking strength of 80,000 pounds per 
square inch, elastic limit of 57,000 pounds per square inch, 
hardness (Brinell) of 180, and elongation of 20 to 22 per cent. 
It is, moreover, naturally hard, not brittle, and comparatively 
cheap. There are no data as to its probable behavior at high 
temperatures, but having a low percentage of nickel it would 
probably behave like other steel, and would reach the mini- 
mum of its elastic limit and elongation at about 570 degrees 
F., without, however, becoming brittle. The firm of Wickers 
Maxim makes turbine blades of laminated bars with a steel 
core and nickel surface, the nickel layer being extremely thin. 

: * * * 

As an example of the importance of having the walls of 
shops and factories painted in light colors in order to in- 
crease the light in the workroom, it may be of interest to 
note that in one case where the intensity of the illumination 
in a saw-tooth roof building was 9.7 foot-candles in the cen- 
ter of the building, it was 13.5 foot-candles at a distance of 
three feet from the whitewashed walls, showing an increase 
of nearly 50 per cent due to reflected light from the walls. 
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MAKING A HUB CLUTCH GAGE 


BY J. M. HENRY 

In the following article is described a successful method for 
making a hub clutch gage of the type illustrated in the ac- 
companying engraving. The first difficulty met with is that of 
distortion in hardening, which, however, may be overcome by 
using ‘“Ketos” or “Paragon” oil-hardening steels, in which case 
it is possible to machine the gage to within 0.002 inch of the 
finish size, and finish it by lapping. For the lapping, a disk 
lap is used, and the operation is performed in a milling ma- 


The Gage to be lapped, the Disk Lap, and the Templet 


chine. The disk lap is turned as shown in the engraving, and 
placed on an arbor in the milling machine. It is trued up on 
the sides G to insure its running parallel with the ways so as 
to be completely in contact with the work. The gage is then 
mounted on the index centers and one side of the lap is set 
central with it. The blank is indexed around until it just 
touches the lap, a sounder being used to determine when this 
takes place. The lap is now charged with emery and oil, the 
machine is started, and the gage rapidly passed by the lap a 
number of times. After having lapped the first surface, the 
gage is indexed around to the next lug and the operation re- 
peated, thus continuing around the gage until having lapped 
one side of the lugs. The opposite side of the lap disk is then 
set central with the gage, and the gage indexed around the 
opposite way until the other side of one of the lugs touches the 
lap, after which the lapping is continued until the dimension A 
is correct on all the lugs. A templet H is used, from time to 
time, to test the accuracy of the spacing. 
* * * 


UTILIZING BOTH SIDES OF INDEX CARDS 


; BY CARD INDEX 
The accompanying illustration shows how both sides of the 
cards used in a card index were utilized in the tool-designing 
department of a large firm. This method on one hand, saved 
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Card Index, in which Both Sides of the Cards are utilized 


extra cards, and on the other, made it possible to record all 
the necessary information relating to each item on one card. 
On the back of the card the information was entered upside 
down so that when the cards were pressed towards the front of 
the drawer, the information entered could be easily read. In 
the engraving two separate cards are shown for convenience, 
but it is understood, of course, that all the information pertain- 
ing to one subject is entered on the two sides of the same card. 
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A COMBINATION DIE 


BY A. J. DUDLEY 


The shell shown in the lower left-hand corner of the ac- 
companying engraving is a retainer for the ball races of an 
automobile clutch. This retainer is a sheet-metal stamping 
made in a powerful trimming press having a 5-inch stroke. 
The style of die used is a combination die which produces the 
shell complete in one operation .within the limits of tolerance 
required—0.001 inch for all dimensions except for the height 
of the shell. The blank for the shell is approximately 6% 
inches in diameter. The material is hot-rolled steel, 3/32 
inch gage, fed into the die in the form of a strip. 

In the illustration, A is the blanking punch and drawing 
die, made of tool steel, hardened and ground; B is the blank- 
ing die which is secured to a cast-iron die-block 0. A stripper 
fF is secured to die B by screws (not shown). The drawing 
punch, and die for the center hole in the shell, is shown at F, 
and the retaining plate for this punch at H. Punch F is also 
made of tool steel, hardened and ground. A knockout G, op- 
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A Combination Blanking and Drawing Die and Work for which it is used 


erated by a helical spring J. ejects the waste center blank. 
Some difficulties were first experienced with this knockout 
owing to the sticking of the blank, but this was overcome by 
placing a small knob in the center of the knockout (and a cor- 
responding recess in the face of punch M) which deflected the 
blank enough to prevent it from sticking. Punch M does not 
operate until nearly at the end of the stroke. At K is shown 
the shell stripper which also acts as the spring pressure pad 
during the drawing operation. This is supported by four pins 
I resting upon the flange 8. A powerful rubber spring U 
effects the stripping of the finished shell from punch F. 

Another pressure pad and stripper is provided at R. It is 
supported by pins P and helical springs V and bottoms on the 
inside flanges of punch A. The buffer plate N acts as a re- 
tainer for punch M and is provided with vent holes to release 
the air pressure produced by pins P and pad R. Heavy square 
helical springs W open the die after each stroke, the rubber 
spring U assisting in this operation during part of the stroke. 

Owing to the limited height available between the bolster 
plates of the press, it was impossible to use an adapter—hence, 
the necessity for spring operation. The die has worked suc- 
cessfully for several months, but it has been found necessary 
to lubricate it copiously when in operation. 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


COCHRANE-BLY UNIVERSAL SHAPER 


Diemakers and toolmakers are often obliged to use a num- 
ber of machines for making a die or jig, especially if the shape 
is at all complicated or irregular. This means that the work 
must be reset in each machine, which not only requires extra 
time but often makes it difficult to secure accuracy between 
the different surfaces, thereby increasing, in many instances, 
the amount of hand work necessary for fitting and finishing. 
The Cochrane-Bly Co., of Rochester, N. Y., is now manufac- 
turing a universal machine that has been designed to perform 
quite a variety of operations at one setting of the work; 
therefore it is especially adapted to the making of dies, jigs 
or to general tool-room work. This machine is known as a 
universal shaper, but, in reality, it is a shaper, slotter, milling 
and drilling machine combined. 

Fig. 1 shows a view of the right-hand side and Fig. 2 the 
left-hand side with the circular table in position. This ma- 


Fig. 1. Combined Universal Snaper and Milling Machine for Die, 


Jig and General Tool Work ~ 


chine consists principally of a-column supporting the knee 
and table, a shaper ram, a milling and drilling spindle, and 
suitable speed- and feed-changing mechanisms. The milling 
spindle and shaper ram have universal adjustments so that 
tools can be presented to the work at any desired angle. 
Fig. 4 shows the heads in a vertical position drilling a die, 
and Fig. 3 shows the shaper ram set in a horizontal position. 

The drive is from a constant-speed clutch pulley at the rear; 
this transmits the power through a double cone of spur 
gears to the main head, which carries bevel gears for driving 
both the shaper ram and milling spindles. The cones of spur 
gears provide means for varying the speeds, and their ar- 
rangement is shown by the sectional view, Fig. 5.. The speed 
changes are effected by means of a driving key A which is 
shifted into engagement with any one of the five upper gears, 
thus giving five speed changes for the shaper ram and mill- 
ing spindle. The position of this key is controlled by the 
large lever seen in Fig. 1 near the top of the column. The 


end of this lever swings around a graduated quadrant which 
shows the number of ram strokes per minute for any one of 
the five positions. The key in the gear cone, as well as the 


gears and shafts, is hardened, and all bearings are provided 
with bushings. The clutch pulley, when idle, runs on roller 


Fig. 2. Universal Shaper equipped with Circular Table Attachment 


bearings, and the clutch is engaged or disengaged by the ver- 
tical lever seen at the side of the column in Fig. 1. 

The main head has a bearing in the column and is locked 
in position by three bolts which engage a circular T-slot. The 
entire head, including the shaper ram and milling spindle, 


Fig. 3. Shaper Ram set in a Horizontal Position 


can be revolved about a horizontal axis (after loosening the 
clamping bolts) by turning a small crank which is located: at 
the upper end of the graduated quadrant previously referred 
to (Fig. 1). This crank operates the worm.B, Fig. 5, which, 
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in turn, engages a worm-wheel attached to the inner end of 
the main head. The shaper and milling heads each have an 
independent adjustment about an axis at right angles to the 
main head, which makes it possible to locate them at any 
angle. All three heads have large circular bases which are 
graduated to degrees. 

The milling spindle is driven by bevel and spur gears from 
the main head and runs either right or left. It has a slide 
movement of 3% inches for drilling and boring, 
which is controlled by a handwheel operating 
through worm-gearing. A micrometer screw-stop, 
reading to thousandths of an inch, is provided to 
facilitate accurate adjustments. The spindle is 
fitted with taper bronze bushings and adjusting 
collars to take up wear. 

The shaper ram is driven through bevel gears 
and a crank-and-link mechanism. It has a quick 
return and the stroke can be adjusted from zero to 
six inches. The tool-head of the ram swivels and 
can be set to work at any angle. The ram is 
equipped with a mechanism (illustrated in Fig. 6) 
which provides a positive relief for the tool on 
the upward or return stroke. The clapper is held 
firmly against the tool-head during the cutting 
stroke by means of a knuckle-joint mechanism, and 
it is released at the end of the stroke by a relief 
dog, which strikes the lower roll or tappet shown 
in® the illustration. The clapper remains in 
the released position on the return stroke and 
it is thrown into the working position again when the dog 
engages the upper roll. These rolls are adjusted for any 
length of stroke by means of a right- and left-hand screw 
which is turned by a knurled Knob at the top. 


y 


Fig. 4. Drilling a Die with Milling Spindle 


Power feed is provided for the longitudinal and transverse 
movements of the table and also for the circular table, if de- 
sired. The feeding motion is derived from a sprocket C, Fig. 
5, which is connected by a silent chain with the feed-box, seen 
at the rear in Fig. 2. From this point the motion is trans- 
mitted to the front of the machine by a universally jointed, 
telescoping shaft in the usual manner. When the milling 
spindle is being used, the feed is continuous, whereas an in- 
termittent feed, which takes place on the return stroke, is 
required for the shaper ram. Wither a continuous or inter- 
mittent feed is obtained from the rear feed-box, which is 
shown in detail in Fig. 7. For a continuous feed, the drive 
is through spur gears, and for an intermittent feed, a crank- 
and-ratchet mechanism is brought into action, provision being 
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made for disengaging either the gear or crank mechanisms. 
Tool-holders for various styles of shaping tools are inter- 
changeable in the tool-head. Three forms of tool-holders are 
illustrated in Fig. 8, which also shows a set of standard slot- 
ting tools such as are carried in stock by this company. The 
slotter tool-holder A takes all shapes of slotting tools having 
3/8-inch square or 7/16-inch round shanks, and it is used 
when shaping out small dies, for broaching and for cutting 
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The Constant-speed Clutch Pulley and Speed-changing Mechanism 


internal keyways, etc. The shaper toolpost B holds lathe or 
shaper tools of 4%~inch or %4-inch size, and is used when the 
machine is working either as a horizontal shaper (as shown 
in Fig. 3) or as a vertical shaper. The extension holder C 
takes %4-inch square bits and can be used for inside or out- 
side shaping operations. 

The table of this machine has a working surface of 28 by 9 
inches and there are three 5-inch T-slots for clamps. The 
feed-screws are accurately cut and are provided with ball 
thrust bearings. There are also compensating nuts for taking 
up wear and large graduated dials reading to thousandths of 
an inch. The saddle has a bearing 
on the knee 12 inches wide, and pro- 
vides a way 18% inches long for the 
table. Both of these slides are fitted 
with taper gibs. The saddle carries 
the feed mechanism and the feed- 
control handle is mounted at the 
front. The knee has a bearing “10 
inches wide and 13% inches long on 
the column, and is fitted with an ad- 
justable gib and locking screws. The 
thrust on the elevating screw is 
taken by a ball bearing. » The circu- 
lar table is 12 ‘inches in diameter 
and is furnished with or without 
power feed. It is graduated in de- 
grees and is revolved by a hand- 
wheel, the dial of which reads to 
five minutes. Provision is made for 
disengaging the worm-gear, when it: 
is desirable to revolve the table 
quickly by hand. The column is cast 
in one piece and has sufficient metal 
to absorb all vibration. The head of 
the column containing the driving 
and speed-changing gears, forms an 
oil-tight box so that these gears run 
in a bath of oil. 2 

The machine has been designed throughout to provide con- 
venient operation, all control levers being within reach of the 
operator from the front of the machine. The durability of 
the construction has also received careful consideration, the 
spindles, shafts and driving gears being hardened and all 
bearings bushed. While this machine was designed to be 
accurate and sensitive on fine work, the driving mechanism is 
sufficiently powerful to permit taking heavy cuts for removing 
stock rapidly. 


Fig. 6. 


Detail! View of 
Shaper Ram showing Relief 
_Mechanism 
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Some of the principal dimensions of this machine are as 
follows: Longitudinal travel of the table, 22 inches; trans- 
verse movement, 10 inches; vertical adjustment, 18 inches; 
angular adjustment of the main head, 360 degrees; maximum 
stroke of shaper ram, 6 inches; maximum distance from end 
of ram to table, 15 inches; number of speeds, five; number 
of strokes per minute, from 25 to 150; angular adjustment, 
30 degrees each way from the center; maximum distance from 
end of milling spindle to table, 16 inches; maximum distance 
from center of spindle to face of column, 1314 inches; num- 
ber of taper, No. 9 B. & S.; size of hole through spindle, 17/32 
inch; angular adjustment, 45 degrees each way from the cen- 


Fig. '7. Mechanism for Obtaining Continuous Feed for Milling and 
Intermittent Feed for Slotting 
ter; number of speed changes, five; variation, from 55 to 330 
revolutions per minute; micrometer stop adjustment, 3% 
inches. The shaper ram has an intermittent feed varying 
from 0.002 to 0.082 inch per stroke, and the milling spindle 
has six feed changes varying from 0.004 to 0.048 inch per 
revolution. The net weight of the machine is 2000 pounds; 
the height over all, 65 inches. 

The equipment includes an oil tank and hose; shaper, slot- 
ter and extension tool-holders; a spud-bar for the milling 
spindle; a set of slotter tools; wrenches, etc. The following 
extra equipment can also be furnished, if desired: A circular 


Fig. 8. Set of Slotting Tools and Different Tool-holders 


table with or without power feed; a milling machine vise; 
draw-rods for the milling spindle; spring collet with bushing 
and nut; drill chuck; expanding milling arbors; milling ma- 
chine center; center for circular table; sleeves for the spindle, 
and a self-contained motor drive. 

The full universal features of this machine, in conjunction 
with the various tools which can be used, make it possible to 
machine a large variety of such work as blanking and forg- 
ing dies; punches; forming tools, such as are used in turret 
lathes, automatic machines, etc.; jigs, especially when shap- 
ing, milling and boring operations are required; and similar 
classes of work. While the machine was designed more par- 
ticularly for the tool-room, the universal features make it 
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possible to handle with the regular equipment and standard 
tools, a large variety of work which ordinarily would require 
several machines of different types and also special tools and 
fixtures. 


——_—— 


NEW SQUARE CAN DOUBLE SEAMER 


A new automatic double seamer has recently been designed 
and built by the E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y. 
This machine is adapted for square, oval and oblong work 
and will seam cans ranging from % inch to 51% inches in 
height. The rate of production depends somewhat on the size 
of the can, and the expertness of the operator, and varies from 
12,000 to 20,000 ends in ten hours. 

The machine is driven by an automatic friction clutch en- 
cased in the two-step driving cone. A hand brake arranged 
on the end of the driving shaft, automatically engages and re- 
leases after the 
work is done and 
insures stopping 
the spindle in ex- 
actly the same 
position after 
every cycle. By 
referring to the 
accompanying  il- 
lustration, it will 
be noted that the 
lower spindle 
drive is positive, 
the lower spindle 
starting and stop- 


ping in unison 
with the upper 
spindle. This in- 


sures a perfectly 
straight body 
after double seam- 
ing. 

All movements 
are automatic so 
that the operator 
has nothing to do 
but place the can 
on the chuck ana 
depress the trea- 
dle. This causes 
the lower spindle 
to rise and en- 
gages the clutch, thus starting the driving shaft which is con- 
nected to the chuck spindle by bevel gears, and bringing the 
double seaming rolls into action. The can is automatically re- 
volved the required number of times, and the double seamer 
rolls, after going through their motions, are automatically re- 
tired, the clutch is automatically disengaged, the chuck is 
stopped, the lower plate is dropped and the can released. The 
weight of the machine is 1100 pounds. 


Bliss Automatic Double Seamer 


STANDARD MACHINERY CO.’S PRESSES 


The press shown in the accompanying views represents a 
new line that has just been brought out by the Standard Ma- 
chinery Co., 7 Beverly St., Providence, R. I. The particular 
machine illustrated has a net weight of 13,500 pounds. It is 
heavily back-geared with cut steel gearing, and is equipped 
with this company’s instantaneous roller friction-clutch. This 
clutch allows the machine to run continuously or to be auto- 
matically stopped after each revolution either by hand or foot. 
The clutch grips the instant the treadle or handle is depressed, 
instead of allowing the flywheel to turn from one-half to a 
full revolution before coming into engagement. After engage- 
ment, there is less than 1/32 inch travel on the periphery of 
the balance wheel. Another noteworthy feature of the clutch 
is that it enables the press to be stopped at more than one 
point in a revolution. Most of the clutches applied to these 
presses are made to stop on the up stroke and down stroke, 
which adapts the machines for heavy forming, embossing or 
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similar operations in connection with which it is essential 
to have the dies dwell after striking. 

This machine is extra heavy and rigid in design. It is 
fitted with stay-rods and is of the open-side and open-back type. 
The construction of the upper and lower connections as well 
as the adjusting and 
clamping device is wor- 
thy of note. The lower 
connection consists of a 
forged steel ball fitted 
into a hemispherical cen- 
ter in the ram. On the 
upper part of this ball 
there is a bronze retainer 
which is also hemispher- 
ical on the lower part. 
The upper part of the 
lower connection is 
threaded and fits into the 
upper connection. The 
clamping is effected by 
the four screws shown in 
the upper connection. 
This connection is split 
through the center and 
each of the screws passes 
through to the opposite 
side. Around each screw 
there is a bronze bush- 
ing. These bushings and 
the holes in the upper 
connections are threaded, 
and in order to clamp 
the upper connection to 
the lower, after the ram 
is adjusted to the proper 
height, the screws are 
tightened and the bronze 
bushings, which are fitted to the threads of the lower 
connection, are forced against the shank of the lower con- 
nection. This gives a positive grip which will not slip. The 
bronze bushings around the clamping screws prevent the 
lower connection from being marred or bruised. The upper 
connection is bronze-bushed around the wrist-pin and the 
latter is five inches in diameter. 

The boxes of the main bearings can be adjusted for wear 
and the press is arranged, on the left side of the crankshaft, 
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Racine Twelve-inch Metal-cutting Machine 


to permit the attachment of a roll or dial feed. The bolster 
plate is fitted with T-slots so that die-holders and dies of 
various sizes can be attached. The hole in the bed is gen- 
erally made to specifications. The boxes for the back-gear 
shaft are bronze lined and have large oil grooves. The pinion 
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is of cut steel and the driving or clutch gear is made of special: 
“gun iron.” The machines are equipped with a tight-and-loose’ 
pulley drive in addition to the balance wheel, when so speci- 
fied. The main frame is liberally proportioned to endure all' 
kinds of shocks incident to cutting and embossing operations. 


Fiz. 2. Another View of Standard Press 


This particular line of presses is not only made single back- 
geared but double back-geared and either plain or motor 
driven. 

The weight of the press is 13,500 pounds and the weight of 
the flywheel, 900 pounds. The gear ratio is 1 to 414. The 
stroke of the press is 3 inenes; diameter of the crankpin, 5 
inches; adjustment of the slide, 614 inches; distance from 
the slide to the bolster plate, with the stroke down and ad- 
justment up, 7 inches; distance between the uprights, 16 
inches; width of bed from front to back, 18 
inches; width from right to left, 30144 inches; 
and the overall height, 8 feet 6 inches. 


RACINE METAL-CUTTING 
MACHINE 


The Racine Tool & Machine Co., Racine Junc- 
tion, Wis., has brought out a new 12-inch metal 
cutting machine. This machine, which is illus- 
trated herewith, is intended for machine shops, 
steel warehouses, structural steel works, etc., 
and is designed to do rapid and accurate work. 
It will cut 6-inch round machinery steel in 20 
minutes and 12-inch I-beams in 10 minutes. The 
capacity is given as 0 to 12 inches, although 
the machine can be furnished to take stock 
measuring 12 to 15 inches. The blades used 
can vary in length from 17 to 24 inches. 

The blade is lifted clear of the work on the 
return stroke by means of an automatic device. 
‘This prevents the blade from dragging on the 
non-cutting stroke, thereby greatly increasing 
the life of the polade and the output of 
the machine. There is a quick-acting vise 
which swivels to an angle of 45 degrees _and can be 
adjusted so that the entire length of the blade can 
be used. With a 24-inch blade, stock measuring 11 to 
12 inches can be cut at an angle of 45 degrees. The blade 
holders are made from a 1- by *%-inch flat bar fitted into a 
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milled slot which holds the blade secure with the work. There 
is also a blade tightener which enables the operator to vary 
the tension without using a wrench. A cutting compound is 
supplied to the blade by a geared, circulating pump. The 
saw frame automatically holds itself at any height, which is 
very convenient when placing stock in the machine. When 
the machine is cutting to its full capacity, only about %4 horse- 
power is required for driving. 


CINCINNATI FRICTION-DRIVEN SWIVEL- 
HEAD LATHE 


The latest development of the Cincinnati Precision Lathe 
Co., Fosdick Bldg., Cincinnati, Ohio, is a bench lathe equipped 
with a swivel-head which can be located at any angle with 
relation to the ways of the bed. This machine, a general view 
of which is shown in Fig. 1, has a friction drive similar to the 
one employed on this company’s precision bench lathe which 
‘was illustrated in the department of New Machinery and Tools 
for May, 1912. The swivel-head has angular graduations on 
‘tthe base for setting it in any required position, and it is 
securely held by an eccentric bolt at the left end and a hard- 
-ened bolt at the front or right end. The position of the head 
iis accurately maintained by a hardened and ground circular 
Ting inserted in the upper base and fitting closely in a circular 
-slot in a plate that is bolted to the lathe bed. This swivel- 
‘head, in conjunction with a combination external and internal 
toolpost grinder and a double swivel slide-rest, makes the 
machine a universal precision grinder and lathe. 


Fig. 1. 


Fig. 1 shows the position of the headstock and slide-rest for 
face grinding. The head is set at an angle of 30 degrees, and 
each swivel rest is also set to the 30-degree position, thus 
giving a total angle of 90 degrees. Fig. 2 shows the machine 
arranged for angular grinding, the operation in this case 
being that of truing the lathe center. Fig. 3 is a rear view of 
a lathe equipped with a standard head and serves to show 


Fig. 2. Angular Grinding on Swivel-head Lathe 


the clutch lever (which is also applied to the swivel-head 
type) for controlling the starting and stopping of the spindle. 
The friction driving wheel (which is also clearly shown in 
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this view) is first located on the horizontal driven disk for 
the required speed, as shown by a speed indicator on the outer 
edge of the hand adjusting wheel. The main spindle can ‘then 
be engaged instantly for operating at this speed, by a down- 
ward pressure on the clutch lever previously referred to, 
whereas an upward movement of this lever disengages the 
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Fig. 3. Rear View of Lathe having Standard Head 


spindle. The application of this device makes a countershaft 
unnecessary for operating the lathe. For the operation of a 
grinder, a combination. countershaft for the lathe and grinder 
is employed. 

The construction of the spindle control clutch is shown by 


Aa the sectional view, Fig. 4. 
a. There is a hardened taper mem- 
is ber A which, when raised by 


lever B, forces four hardened 
pins outward against a split 
ring O, thus bringing the latter 
into engagement with the miter 
gear D. As soon as this en- 
gagement takes place, all the 
working parts of the clutch are 
revolved with the gear and ver- 
tical driving spindle in the cen- 
ter. This engagement is effect- 
ed with a very slight pressure 
on the hand lever and the 
weight of the lever is balanced 
by a small spring as shown, 
which causes the inner or 
forked end to “float” in the cir- 
cular lifting slot, thus eliminating friction and wear. 

The split ring C is slightly under size in its released posi- 
tion so that there is no friction at this point when the clutch 


Machinery 


Fig. 4. Clutch for Starting and Stopping Lathe Spindle 


is disengaged. The entire clutch mechanism is constantly 
lubricated and the application of the clutch is uniform and 
powerful. Moreover, the gear is engaged in such a way that 
its alignment is retainea. The clutch handle is located con- 
veniently for the left hand of the operator, so that the ma- 
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chine can be stopped and started easily and quickly. Pro- 
vision has also been made for starting and stopping, inde- 
pendently of the driving belt, by placing the friction driving 
disk into a slight depression in the center of the horizontal 
driven disk. When the driving disk is in this position, the 
entire machine is stationary, excepting the driving friction 
shaft which, in this case, acts as a self-contained countershaft. 

This friction drive eliminates a cone pulley and permits 
spindle bearings that are practically continuous. The direction 
of rotation is easily reversed, and wear between the friction 
members is taken up by means of eccentric bushings which en- 
able the driving shaft to be raised or lowered parallel with the 
face of the driven disk. The location of the belt pulley makes 
{t possible to apply power from beneath the bench, as well as 
from the side or overhead. The grinder can also be driven 
from beneath the bench, if desired. This lathe has a swing 
of 8 inches; a 32-inch bed; and a maximum distance of 15 
inches between the centers. With the constant-speed driving 
_ pulley revolving at 1000 revolutions per minute, speeds ranging 
from 850 to 2500 revolutions per minute are available. 


AJAX RECLAIMING ROLLS 


The reclaiming rolls illustrated in Fig. 1 were designed for 
re-rolling scrap iron and steel, in order to reclaim the large 
amount of material which is thrown on the scrap pile and 
sold at scfap prices. The waste represented by the scrap heap 
is a very important item on railroads, but by means of these 
rolls, all discarded parts, such as truss rods, arch bars, draw- 


Fig. t. 


bars, center pins, etc., can be reclaimed by heating and re- 
rolling them into round or flat stock from which bolts, car 
fittings or similar parts can be made. These reclaiming rolls 
are built by the Ajax Mfg. Co., Cleveland, Ohio. — 


Fig. 2. The Three Reducing Rolls and the Splitting Rolls for Splitting 
Flat Stock Longitudinally preparatory to Re-rolling 


The machine shown in Fig. 1 is a “three-roll-high” type and 
is provided with an auxiliary or secondary set of rolls for 
splitting flat stock longitudinally preparatory to re-rolling it 
in the main reducing rolls. The scrap bars are ordinarily 
cut into lengths varying from two to five feet. The length 
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depends upon the section, and is decreased as the size of the 


bar increases. These bars are heated in suitable furnaces and 
are then started through the rolls. The first pass reduces the 
bar to an elliptical shape and it is then rolled round on the 
return pass. This process is repeated until the stock is re- 
duced to the required size. 

The rolls used in this machine are turned from forged steel 


Fig. 3. The “In-and-Out’’ Guides for Round Stock 


of special analysis and are mounted in phosphor-bronze bushed 
bearings. A set of three main reducing rolls for rounds, and a 
pair of splitting rolls with the crab connection, are shown 
in Fig. 2, The splitting rolls shear lengthwise such flat stock 
as draw-bar yokes, arch bars, etc., and thus facilitate re-rolling 
into round, square or fiat stock. These two sets of rolls are 
mounted in separate housings, as shown in Fig. 1. The yoke 
over each of the main housings in- 
sures ample strength: and rigidity. 
The smaller housings are seated on 
T-slot ways so that the splitting 
rolls can easily be removed. The 
baseplate of the machine is cast in 


one piece. Two sets of main re- 
ducing rolls are furnished, one 
being for rounds and one for 


squares or flats, as may be speci- 
fied. The solid bearings of the 
main rolls can be adjusted vertically 
by means of double wedges. The 
main housings have bronze adjust- 
ing pieces which are located against 
the sides of the bearings and pro- 
vide lateral adjustment for the 
main rolls. These bronze pieces are 
slightly tapered and adjustment is 
effected by shifting them in or out. 

The main reducing rolls are 12 
inches in diameter and 40 inches 
long between the housings and are grooved to reduce 
2-inch rounds from 1% inch down to 1% inch, inclusive. The 
range of the main rolls for producing flats depends upon the 
nature of the scrap, although an idea of the capacity can be 
obtained from the foregoing figures. A steel channel or trough 
should be provided back of the machine for receiving the bars 
when they finally leave the rolls. Against the side of this 
channel the bars are straightened and allowed to cool. 

The machine is equipped with suitable “in-and-out” guides 
for either round or flat stock. Fig. 3 illustrates sets of in- 
and-out guides for round stock. The first pass is through an 
“in” guide (see upper view) between the upper and middle 
roll, and the bar, rolled to an elliptical shape, comes out 
through an “out” guide. The bar is then returned through an 
“in” guide (see lower view) between the bottom and middle 
roll and comes out round. This process is repeated until the 
stock is reduced to size. The main rolls have a peripheral 
speed of approximately 300 feet per minute. 

Ample heating capacity should be provided for heating the 
scrap stock, and two furnaces are recommended, one being a 
heating chamber for bars up to four feet long and the other 
for bars up to eight feet long. These furnaces should be 
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placed in front of the rolls and at right angles. The produc- 
tion of these rolls varies according’ to the nature and size 
of the scrap bars and the size to which the bars are re-rolled. 
The heating furnace equipment also affects the production so 
that it is difficult to give an accurate estimate. The average 
production, however, ranges from six to eight tons in ten 
hours, and the fuel cost averages about $6.00. The operating 
crew consists of from four to five men, including a roller and 
assistant roller, a heater, a helper and a man to carry the 
re-rolled bars to the cooling and straightening tables. The 
power required to operate the rolls, when driving by belt 
from a lineshaft, will range from 20 to 40 horsepower, 
whereas if a direct-connected motor drive is employed a 
50-horsepower motor is recommended, 


BEAUDRY POWER HAMMER 


Beaudry & Co., Inc., 141 Milk St., Boston, Mass., have 
brought out a new design of power hammer. This new ham: 
mer is applicable to general forging work and it is especially 
adapted for plating and drawing steel, or for use in the manu: 


Fig. 1. Beaudry ‘‘Peerless’’ Power Hammer 


facture of cutlery, edge tools, files, agricultural implements, 
spindle and general toolmaking or any forging operations re- 
quiring an extremely quick blow. The hammer can be oper- 
ated at a high rate of speed and is designed for continuous 
service. 

Front and side views of this hammer are shown in Figs. 1 
and 2. The ram is connected by means of spring arms and 
two long steel links which are arranged to occupy a minimum 
space and, at the same time, give a maximum freedom and 
lift of the ram, as well as an elastic and cushioned but power- 
ful blow. The tension on the spring arms and links is main- 
tained and adjusted by means of tension nuts in a spring box. 
These working parts are clearly shown in the sectional view, 
Fig. 3. 

The hammer is started, stopped and regulated by a foot- 
treadle extending around the base. By varying the pressure 
on this treadle, any desired speed or force of blow is instantly 
obtained. The idler pulley for the driving belt, and the brake 
band, are reversible so that the hammer can be run in either 
direction. The anvil is a separate casting and a wood filler is 
inserted between it and the frame to eliminate vibration. The 
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anvil is secured to the frame by strap bolts and, as shown in 
Fig. 1, it is offset so as to clear the main frame casting, thus 
allowing long bars to be held on the dies in any position. The 
anvil has an independent and adjustable shoe die. 

The frame is cast in one piece, is very rigid and occupies 
little floor space. The ram is of steel and is carefully fitted 
into heavy V-shaped guides. It is adjustable on the connecting- 
rod for varying the height above the dies and is at all times 
almost entirely contained within the guides, thereby insuring 
accurate alignment of the dies and a true, square blow. The 


“ram guides are cast solid with the frame and to one of them 


is fitted an adjustable, composition, taper gib for taking up 
wear. The steel crankshaft is of large diameter, has long 
bearings and runs in babbitted bushings chambered for oil. 
The crankpin is adjustable for varying the length of the 
stroke. 

The steel connecting-rod operates on a hard, bronze sleeve 
and is connected with the spring box. The latter is also of 
steel and into it are fitted the two spring arms to which the 
links are hooked. These spring arms are held in place by 
tension nuts, which, as previously mentioned, serve to main- 
tain and: vary the tension 
on the arms. The spring 
arms are forged from 
Swedish steel and are 
carefully tempered. The 
links are steel castings. 

The brake (which is 
clearly shown in Fig. 2) 


Fig.3. Sectional Viewof Hammer . 
will hold the hammer in any position. The treadle working in 
conjunction with the belt-tightening pulley and band brake, 
serves to instantly stop or start the hammer. The belt, pulley 
is large and has a wide face, thus giving the driving belt ample 
contact area. This new hammer is made in seven different 
sizes. The ram of the smallest size weighs 25 pounds, and the 
largest size, 200 pounds; whereas the approximate weights of 
the smallest and largest hammers are 1200 and 4409 pounds, 
respectively. 


WAHLSTROM AUTOMATIC DRILL CHUCK 


Where a drilling job requires the use of a number of dif- 
ferent sized drills, a lot of time is lost in changing from one 
size to another. The Wahlstrom automatic drill chuck, made 
by the Wahlstrom Tool Co., 346 Carroll St., Brooklyn, N. ive 
and illustrated in Figs. 1 and 2, has been designed to avoid 
this waste of time. Reference to Fig. 2 will show that this 
chuck consists of a body D surrounded by a shell BE. This 
shell is knurled on the outside and when it is desired to 
change drills, it is merely necessary to grasp the shell and 
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hold it against the drive of the drill press. This opens the 
jaws so that one drill can be removed and another inserted 
in its place. When the change has been made, the shell is 
released and the new drill is in position ready for use. 

The drill is secured in the chuck by means of three rockers 
A which are pivoted in jaws B; the latter are carried in the 
body of the chuck. When the shell is held back in order to 
open the chuck, it is twisted against the tension of spring F, 
a suitable stop being provided 
between the body of the chuck 
and the shell in order to stop 
the chuck when it has been 
opened to its maximum ¢a- 
pacity. When a drill is in- 
serted and the shell released, 
the tension of the spring F 
twists the shell around in re- 
lation to the chuck body. In 
so doing, the jaws B are 
forced in toward a common 
center through their bearing 
on three eccentric surfaces on 
the inner side of the shell. 
This brings the rockers A 
against the shank of the drill 
and holds it in position ready 
for use. When the. drill is 
fed up to the work, the rock- 
ers A swing on their pivots 
and the eccentric faces of 
these rockers are forced in 
against the shank, the grip- 
ping being in direct propor- 
tion to the force which is re- 
quired to drive the drill. 

In the design of any drill chuck acting upon this principle, 
it is necessary that the eccentricity shall be very small in 
order to secure the required grip. This has been the reason 
for the limited range of previous types of chucks which have 
been designed along these lines. In the present case, the pro- 


Fig. 1. The Wahlstrom Automatic 


Drill Chuck 
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Fig. 2. Cross-sectional View showing Arrangement of Gripping Mechanism 


vision of the jaw extensions 0 have made it possible to greatly 
increase the capacity. Reference to the two end views shown 
in Fig. 2 will make it clear that when the jaws are reduced 
for the smaller sizes of drills, the jaw extensions C are located 
between the jaws and the eccentric surfaces of the shell. This 
is the case until the jaws have been opened to about one-half 
of their capacity. In this position the jaw extensions come 
up against the shoulders in the shell as shown, and the jaws 
then come into direct contact with the eccentric surfaces of 
the shell. They are in this position until the chuck has been 
opened to its full capacity. 

This chuck is suitable for all kinds of drilling, reaming, 
tapping and counterboring operations where straight shank 
tools are used. In the case of tapping, it is necessary to 
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grind three flat surfaces on the shank of the tap to provide 
the necessary drive for backing out the tool. The range of 
the chuck shown in the illustrations is from a % inch drill 
down to a No. 33 drill. The chuck will also be placed upon 
the market in a larger and smaller size. It is constructed 
entirely of high carbon tool steel with the exception of the 
jaws B and rockers C; these are made of high-speed steel. 
The % ineh chuck is commonly made with a No. 3 Morse 
taper shank, but any other taper can be furnished. 


THE WAHLSTROM OIL CUP 


Difficulty is sometimes experienced with small oil cups 
from two causes: first, the cups are difficult to install in 
cramped positions; and second, the covers in use render it 
difficult to fill the cups without spilling considerable oil. 

The Wahlstrom Tool Co., 346 Carroll St., Brooklyn, N. Y., 
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Fig. 1. Cross-sectional View of 


the Oil Cup 


Fig.2. Oil Cup with Cover 
Closed and Open 


has recently placed a cup upon the market designed to 
eliminate these difficulties. Instead of applying a hexagon at 
the base, which requires the use of a wrench to screw the 
cup into place, the Wahlstrom oil cup has been provided with 
a slot A as shown in Fig. 1. This makes it possible to use 
an ordinary screw-driver when installing the cup. This is 
generally a more convenient method and it has a further ad- 
vantage of not marring the outside 
of the cup. The type of cover used 
is pivoted at D. This enables the 
cover to be lifted as shown in Fig. 
2, thus providing plenty of room for 
adding fresh oil or for the admis- 
sion of a screw-driver when install- 
ing. The provision of this pivoted 
cover also makes it easy to use a 
wire to clean out the oil channels, 
should they become clogged. 

Reference to Fig. 1 will show that 
there is a spring and ball B located 
in a hole at the left-hand side of 
the cup. This spring serves the 
double purpose of holding the cover 
down when the cup is supposed to 
be shut, and also of holding it up 
when the cover is lifted to add 
fresh oil. , In the latter position, the 
ball B is in contact with the surface 
C. The use of this spring does away 
with the necessity of holding the 
cover up with one hand while oiling. Where cups are located 
in close places, this cover design is particularly useful in that 
it allows the spout of the oil can to be used to lift it. The 
cup is also made practically dust-proof by the liberally pro- 
portioned flange on the cover, which comes down over the 
top of the cup as shown in the cross-sectional view. These 
cups are made in seven regular commercial sizes with diam- 
eters ranging from 1% inch to % inch. 
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COMBINED SWITCH AND FUSE BOX 


The D. & W. Fuse Co., Providence, R. I., has brought out a 
new line of fused switch boxes for 250-volt, direct-current cir- 
cuits. These boxes are particularly adapted for mill service 
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since they can be locked after the fuses are installed, thereby 
preventing any tampering with the connections or increasing 
the capacity of the fuses. They can also be used as a switch, 
as the circuit can be opened or closed at will, by simply mov- 
ing the lever located at the side of the box, as shown in the 
accompanying views. When the cover is opened, as illustrated 


to the right, the circuit is also opened which makes it impos- 


D. & W. Combined Switch and Fuse Box with Safety Lock 


sible to re-fuse the circuit when the switch is closed. The 
construction of these boxes is simple but substantial, and they 
will last indefinitely. They are provided with rubber gaskets 
which make them waterproof, provided the terminal wires are 
“taped in” at the bushings or protected by outlet hoods when 
conduit connections are made. To facilitate installing these 
boxes, removable porcelain bushings are used, through which 
the cable terminals can be readily passed. 


THE HALE LOOSE PULLEY 


The Cleveland Clutch Co., Cleveland, Ohio, is manufacturing 
a loose pulley that is quite different from the usual form. 
The pulley proper has a large hub which fits over a bearing 
sleeve that is locked to the shaft by a set-screw. When plac- 


ing the pulley on a shaft, the bearing sleeve is first fastened 


in position. The pulley is then slipped, over the sleeve and 
the side retaining cover or plate is screwed on. Fig. 1 shows 
the pulley assembled, and Fig. 2 illustrates the different parts, 


Fig. 1. 


Hale Loose Pulley 


the retaining cover being to the left and the bearing sleeve 
to the right. 

One of the noteworthy features of this pulley is the effi- 
cient method of oiling the bearing surfaces. The oil is not 
wasted and the lubricant always remains on the bearing, 
regardless of whether the pulley is idle or revolving at high 
speed. The particular pulley illustrated is a 12-inch size and 
has an 84-inch face, and the friction surface has the same 


MACHINERY 


October, 1912 


area as that of an ordinary loose pulley of the same dimen- 
sions. The principal features claimed for this pulley are, that . 
it is self-oiling; durable; dust- and dirtproof; oil-tight; eco- 
nomical in the use of lubricant; prevents oil from being 
thrown on the belt; eliminates wear of the shaft; keeps the 
lubricant constantly on the bearing; is easily mounted on a 
damaged shaft; and, when once oiled, requires no attention 
for months. 


ELECTRIC PRECISION GRINDER 


The portable, electric, precision grinder shown in Figs. 1 


and 2, is the product of the Chicago Pneumatic Tool Co., 1014 


Fisher Bldg., Chicago, Ill. This electric grinder is known as 
the “Duntley No. 6,” and is adapted to a large variety of 
work, being designed for both external and internal grinding. 
A commendable feature is the adjustable frame, which is 
milled convex on its lower surface, and rests on a concave 
shoe, as shown in Fig. 1. When the grinder is applied to a 


Fig. 1. Chicago Pneumatic Tool Co’s Electric Grinder 


lathe, this concave shoe rests on the tool-post base and is 
clamped to it by the bolt and nut shown. The center of the 
grinding wheel arbor is brought in line with the center of the 
work, by simply pushing the frame back or forth on the con- 
cave shoe and then tightening the clamping bolt when the 
grinder is set in the desired position. This adjustment makes 
it possible to use this grinder on lathes having a swing of 
from 16 to 42 inches, inclusive. 

The arbor for external grinding carries a 5-inch wheel (see 
Fig. 1) and is provided with a split-sleeve bearing, which is 
tapered on the outside, and can be accurately adjusted for 


Fig. 2. Parts of the Hale Loose Pulley 


wear. The heads of the cap-screws for fastening the straps 
which hold the arbor sleeve to the frame, extend only a slight 
amount beyond the arbor housing itself. This is an important 
feature, as it permits the emery wheel to be worn down to a 
small diameter, and allows sufficient clearance between the 
grinder and the tailstock of the lathe—this is a requirement 
not found in most grinders of the tool-post type. 

The arbor for the internal grinder (see Fig. 2) runs in 
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Hess-Bright ball bearings, which are located at the ends of 
the arbor and provide a support close to the wheel and driving 
pulley. The arbors for external and internal grinding can be 


Fig. 2. Grinder illustrated in Fig. 1 arranged for Internal Grinding 


changed in a few minutes by simply removing the cap-screws 
of the straps which hold the arbor sleeve to the frame. 

The motor is mounted on a hinge-pin, permitting it to be 
swung back to tighten the belt. Pulleys of the desired size 
to give the proper wheel speeds are furnished, and the motors 
can be obtained in a variety of types for either direct current or 
alternating current of the single, two, or three-phase systems. 


SPECIAL BEAMAN & SMITH MILLING 
MACHINE 


The milling machine shown herewith has been designed by 
the Beaman & Smith Co., Providence, R. I., for milling the 
ends of crankshaft bearings on crankcases. It has a horizontal 
bed upon which is mounted a work-table that can be traversed 
laterally on its saddle and longitudinally along the ways of 
the bed. Two uprights are attached to the bed which support 
the spindle-saddle and cross-rail. The cross-rail is attached 
directly to the spindle-saddle and it can be raised or lowered 
by hand. The horizontal shaft connecting the vertical adjust- 
ing screws, carries at the right-hand end a dial graduated to 
thousandths of an inch to facilitate setting the cutters accu- 
rately to depth. 

The spindle is driven by a single pulley seen at the left of 
the machine from which power is transmitted to the spindle 
through shafting and gearing. The table has a hand move- 
ment of 32 inches in line with the spindle, and a cross-move- 


Special,Machine for Milling End of Crankshaft Bearings on Crankcases 


ment of 11% inches. There are positive geared feeds for the 
cross-movement and five changes are available, ranging from 
1% to 6% inthes per minute. 

The table has a working surface 18 inches wide and 32 
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inches long, and it is surrounded by a large oil channel, The 
spindle is of crucible steel and runs in boxes of hard bronze 
which can be adjusted to compensate for wear. The front 
bearing is 4% inches in diameter, 6 inches long, and the rear 
bearing, 4144 inches in diameter and 51% inches long. Three 
arbor supports are provided having phosphor-bronze bearings 
24% inches in diameter and 536 inches long. The arbor itself 
is 4214 inches long and 1% inch in diameter. The machine is 
( driven by a 4-inch belt, and the ratio of the 
gearing is 2.7 to 1, giving a spindle speed of 
250 revolutions per minute. Lubricant for 
the cutters is provided by means of a pump. 
The distance between the uprights is 44 
inches, and the minimum and maximum dis- 
tances from the center of the spindle to the 
top of the table are, 101% and 16% inches, 
respectively. The weight of the machine is 
approximately 10,300 pounds. 


OHIO STANDARD AND HEAVY-DUTY 
SHAPERS 
The Ohio Machine Tool Co., Kenton, Ohio, has brought out 


two types of shapers. One is known as the “standard” shaper 
and is intended for ordinary tool-room and machine shop 


OHIO MACHINE TOOL CO 
KENTONOHIO: ush 


Ohio 24-inch Heavy-duty Shaper 


work, whereas the other is a “heavy-duty” type which, as the 
name implies, is designed especially for heavy machining op- 
erations. These shapers, in both styles, are built in sizes 
having 16-, 20- and 24-inch strokes, and there is also a 28-inch 
heavy-duty machine. The accompanying illustration shows 
a heavy-duty 24-inch size. The standard type is constructed 
along the same lines but is lighter in weight. 

The bull gears of these shapers are of large 
diameter and the crank-arms are extra long and 
heavy, in order to transmit power to the cutting 
tool with a minimum of vibration. The 20- and 
24-inch sizes have a variable, automatic, ver- 
tical power feed for the table. The vertical 
power feed for the head, which is shown applied 
to the machine illustrated, is a special attach- 
ment. This device feeds the tool either up or 
down and gives feed variations ranging from 0 
to 3/16 inch. It is actuated by a tumbler move- 
ment that is positive in its operation. The 
standard 20-inch machine has a keySeating ca- 
pacity of three inches, and the heavy-duty type, 
31%4 inches; whereas the 24-inch sizes in both 
types have keyseating capacities of 35% and 45% 
inches, respectively. Motor drives are applied 
to any size shaper and on the 20- and 24-inch machines, the 
motor is attached to the back of the column. By having these 
two types, the manufacturers can supply a shaper adapied to 
the requirements of the shop in which it is installed. 
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SHUSTER STRIP-METAL STRAIGHTENER 
AND CUTTER 


The accompanying illustration shows an automatic strip- 
metal straightener and cutter built by the F. B. Shuster Co. 
of New Haven, Conn, This machine is larger than similar 
types previously built by this company and embodies several 
improvements. It is designed for straightening and cutting 
to accurate lengths (from the coil) such metal as brass, cop- 
per, steel, iron, etc. The machine has a capacity for widths 
up to three inches and will take stock up to %& inch thick. 
The particular machine illustrated will cut lengths up to 
four feet but it can be built for any length desired. 

There are five straightening rolls and a pair of feed rolls, 
all of which are enclosed by the housing instead of being out- 


Shuster Automatic Strip-metal Straightener and Cutter 


side, which is the construction of the smaller sizes. All the 
rolls are geared and the upper ones are adjustable to suit the 
shape and temper of the stock passing through the machine. 


Fig. 1. 


Niagara Double-crank Press 


This adjustment is effected by the handwheels shown on the 
top of the housing and can be made while the machine is in 
motion. There are suitable guides at the rear for taking care 
of various widths and thicknesses of metal. 

This machine has a mechanism which stops the feeding of 
the material while it is being severed. When operating the 
machine, the metal is placed on a suitable reel at the rear, 
from which it passes through guides into the straightening 
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and feed rolls. Continuing, it moves past the stationary dies 
and cutters out into the guide-bar until it strikes a gage 
previously set for the length to be cut. This throws the feed- 
releasing mechanism into operation, thus causing the feed to 
stop and the cutters to come into action. At the same time, 
the cover of the guide-bar is thrown off and the severed piece 
drops into the fork-shaped brackets shown. The extension 
of this machine is similar to that applied to the straighteners 
and cutters for round, square and hexagon stocks, except that 
the guide-bar is designed and grooved for strip metal. 


LARGE NIAGARA DOUBLE-CRANK PRESS 


The large double-crank press shown in Figs. 1 and 2 was 
recently designed and built by the Niagara Machine & Tool 
Works, Buffalo, N. Y. This press is 
adapted for a wide range of work, such 
as heavy blanking, shearing, forming, em- 
bossing, and cold-drawing operations. It 
is equipped with the Niagara combination 
friction clutch and brake. The friction 
clutch is of the multiple-disk type and 
the friction surfaces are lined with end- 
grain, hardwood blocks. The clutch is 
entirely encased and all projecting rotat- 
ing parts which might endanger the op- 
erator when oiling the clutch, are elim- 
inated. The clutch is operated by four 
sets of toggles and links which are made 
of steel. 

The brake, which works in unison with 
the clutch, consists of two brake levers 
which are actuated by a pair of toggles. 
An interesting feature of the construction 
is that the pressure on the brake blocks is always equalized, 
thus avoiding transmitting the pressure of the brake arms to 
the shaft bearings. The clutch can be started by a foot treadle 
actuating an automatic device which will stop the press when 
the slide reaches the highest position. This self-acting device 


Fig. 2. Rear View of Niagara Press 


can be quickly thrown out of action and the motion of the 
press controlled by a hand lever. This lever permits starting 
and stopping the machine at any part of the stroke. 

To guard against breakage, in case the press is accidentally 
overloaded, there is a safety coupling on the pinion shaft. 
The housings and arch are held together by four steel tie- 
rods, 51% inches in diameter, which are shrunk into place, The 
slide and gibs have the same means of adjustment common to 
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all large presses built by this company. The press measures 
72 inches between the housings and weighs 60,000 pounds. It 
covers a minimum amount of floor space, as the drive is 
located overhead and outboard bearings are eliminated. 


PORTABLE ELECTRIC GRINDER 


The portable electric. grinder shown herewith is made by 
the Standard Electric Tool Co., Cincinnati, Ohio. This grinder 
is mounted on an angle-plate and is attached to a lathe by 
bolting this plate to the toolpost rest. A shank can be fur- 
nished instead of 
the angle-plate at- 
tachment, if de- 
sired. There is 
a vertical dovetail 
slide on the angle- 
plate which gives 
an adjustment of 
four inches for lo- 
cating the grinding 
wheel in line with 
the lathe centers. 
This grinder can 
be used for grind- 
ing rolls, shafts, 
bushings, and sim- 
ilar work. It is also adapted for surface grinding on the 
planer and can be used to advantage on the boring mill for 
certain classes of work. The bearings are made of phosphor- 
bronze and are dust-proof and adjustable. The motor is force- 
ventilated or air-cooled by a special fan mounted on the arma- 
ture shaft. The armature and poles are built up of the best 
grade of soft, electrical, sheet-steel laminations, uniformly in- 
sulated. This grinder is made in one-half and one horsepower 
sizes. 


Standard Portable Electric Grinder 


BAKER BROS. HIGH-SPEED DRILLING 
MACHINE 
Baker Bros., Toledo, Ohio, have added to their line of drill- 
ing machines the powerful high-speed, heavy-duty type shown 
in Fig. ea glance at this illustration will give one a bet- 
ter idea of the massiveness and rigidity of the construction 


Fig. 1. Speed- and Feed-changing Mechanism of Baker Bros. Drill 


than a whole page of description. The machine has a heavy 
box column and also a box-type, screw-elevating table. It has 
. a single belt drive and the driving train is composed of all 
hardened steel gears. The shafts are large and are mounted 
in Hess-Bright ball bearings. A minimum number of gears 
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consistent with the necessary speed changes are in mesh at 
one time. On the four direct speeds, only three pairs of gears 
are meshed simultaneously, and there are never more than 
five pairs engaged at one time. 

There are twelve changes of feed ranging from 0.006 to 
0.082 inch per revolution of the spindle. In addition, the 
feeding mechanism has an attachment which enables any one 
of the drilling feeds to be increased 314 times, when the ma- 
chine is to be used for reaming. All of the control levers are 
centralized and in convenient positions. 

There are eight speed changes controlled by two interlock- 
ing levers in such a manner that all of the speed changes can 
be successively engaged; that is, the machine can be run on 
each of the eight speeds, beginning at the slowest and in-' 
creasing to the highest, in eight seconds. A detail view of 
the machine is shown in Fig. 1 with the gear-case cover re- 
moved in order to show the arrangement of the speed- and 


Fig. 2. Baker Bros. Heavy-duty Drilling Machine 


The spindle speeds range from 
35 to 351 revolutions per minute and the changes are effected 


feed-changing mechanisms. 


by sliding gears controlled by a lever at the front. There 
are no dive keys or tumbler gears in the driving train, and 
the entire mechanism is enclosed in an oil-tight case. 

The spindle has a vertical feeding movement of 20 inches 
and is equipped with a depth stop. All feed changes are ob- 
tained by means of a powerful dive key and quick-change slip 
gears. A safety device on the spindle feed shaft is provided 
to protect the feeding mechanism from injury and to provide 
uniform wear for, the large worm-gear. The spindle has the 
usual hand lever feed and a quick-return movement. This 
machine has a capacity for driving 3-inch, high-speed steel 
drills in solid steel. The spindle is made from high-carbon, 
hammered, spindle steel forgings and has a minimum diam- 
eter of 3 inches and a maximum diameter of 4%, inches. The 
thrust is taken on high-duty bearings having 34-inch balls. 
The end of the spindle is bored for a No. 5 or No. 6 Morse 
taper. ‘ 
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The table has a working surface of 20 by 30 inches and a 
vertical travel of 30 inches. The maximum distance from the 
end of the spindle to the top of the table is 46 inches. The 
swing of the machine is 36 inches, that is, 18 inches from 
the center of the spindle to the column. The drive is by a 344- 
inch belt running on an 18-inch pulley. An oil pump, tank 
and the necessary piping is provided in the equipment. The 
weight of the complete machine is about 4750 pounds. A com- 
pound table of the box knee type can be furnished if desired. 
The lateral and longitudinal screw adjustments of this type 
of table enable the work to be positioned quickly and accu- 
rately, the handles being so located that the operator can 
move both simultaneously. Micrometer dials are provided 
on the screws for accurate adjustment. 


UNIVERSAL VISE FOR MACHINE TOOLS 


The Sellew Machine Tool Co., of Pawtucket, R. I., is manu- 
facturing a vise for use on shapers, planers, drilling machines, 
etc. This vise can be set in any plane within the range of its 
angular adjustment. It is exceptionally low and provides a 
rigid unyielding support for the work. The vise proper is 
mounted on two tapering or oblique disks, and by changing 
the relative positions of these disks, the angular adjustment 
is obtained, When the thin side of the upper disk is directly 
above the widest or highest part of the base, the vise is in a 
horizontal position. By turning the upper disk, any angle 


Universal Vise applied to a Shaper 
within the maximum represented by the combined angles of 
both disks, can be obtained. The entire vise can be adjusted 
about a vertical axis for machining compound angles in con- 
nection with tool and die work, and the vise proper can also 
be turned about an axis perpendicular to the top of the 
upper disk. 

The two oblique disks are graduated on the peripheries so 
that direct readings can be obtained for the angular adjust- 
ments, and radial readings for the adjustment about a vertical 
axis. Graduations are also provided just under the vise itself 
to permit adjusting the latter a definite amount regardless of 
the position of the base. The use of oblique disks for obtain- 
ing the angular adjustment makes the vise simple in con- 
struction and unusually low. The vise alsoshas a solid metal 
support direct from the base which makes it rigid, and is 
conducive to accurate work. It has hardened and ground jaws 
and is made, at present, in 10- and 12-inch sizes. The 10-inch 
size has a capacity of 6% inches, and the 12-inch, a capacity 
of 9 inches. The weights of the two sizes are 185 and 225 
pounds, respectively. One of these vises is shown applied to 
a shaper in the accompanying illustration. 
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SHOP AND DRAFTING-ROOM LAMP 
ATTACHMENTS 


A simple form of adjuster for regulating the height of the 
drop light, is shown ‘in Fig. 1. This fitting can be attached 
to any flexible cord and it enables the light to be raised or 
lowered and automatically held at any desired height. This 
adjuster is made entirely of porcelain and is without springs, 
latches or winding drums. It 
operates on the double-pulley 
tackle principle, there being 
removable and stationary pul- 
ley blocks. The upper sta- 
tionary member is a disk- 
shaped block, whereas the 
lower member is a_ ball- 
shaped counterbalancing de- 
vice. The upper block is 
held by supporting chains, 
thereby relieving the rosette 
and intervening cord of all 
strain. Any lamp and shade 
not weighing over two pounds 
can be balanced by placing 
the proper number of remov- 
able lead weights inside the 
counterbalancing member. 

This adjuster can be quick. 
ly attached to a flexible cord. 
either before or after the 


light is in place. The lamp 
cord from the rosette is 
clamped in the upper block 
and continues downward 


around the sheave of the pul- 
ley member, up over the 
sheave of the upper block and then through a central chan- 
nel in the counterbalancing ball. Each adjuster is provided 
with enough removable weights to balance a lamp and shade 
weighing one pound. The all-porcelain construction insures 
good insulation and the well proportioned cord channels and 
sheave surfaces reduce the friction and abrasive action. This 
adjuster can be applied to any twisted or solid flexible cord. 

Another attachment for the electric lamp is shown in Fig. 
2. This is simply a clip having a forked end engaging the 
neck of the socket, and a hook at the other end for catching 


Fig. 1. Adjuster for Drop Lights 


he 
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Fig. 2. Clip for Holding Lamp in Horizontal Position 


the lamp cord (as shown in the view to the right) when it 
is desired to hold the lamp in a horizontal position. With 
this device, a drop-light having a side reflector, can be quickly 
set to throw the light downward as well as sidewise. The 
clip is made of a resilient insulating material and it can be 
applied by snapping the large end over the socket shell. This 
clip is made to fit any standard socket. Both of these devices 
are manufactured by the Sachs Laboratories, Inc., 103 Allyn 
St., Hartford, Conn. 
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THE ROBERTSON NO. 1 
POWER SAW 


The W. Robertson Machine & Foundry Co., of Buffalo, N. Y., 
is now building the hacksaw machine here illustrated. The 
compact design of the base of this machine will be appreciated 
in shops where floor space is at a premium. This is a No. 1 
size, having a smaller capacity than the No. 2 power saw manu- 


“ECONOMY” 


Robertson No. 1 Power Saw 


factured by this company. It cuts on the draw stroke and is 
equipped with the regular Robertson type of mechanical lift 
for the idle or return stroke. There is a quick-starting clutch 
and an automatic stop which comes into action when the cut: 
is completed. The farme is mounted on a finished steel bar and 
has.a bearing of 7 by 2 inches, which is provided with means 
of adjustment to compensate for wear. The machine has a 
capacity of 4% inches in the vise and is driven by a 15-inch 
pulley of 214-inch face. It uses either 10-inch or 12-inch saw 
blades and has a total weight of 180 pounds. 


REED-PRENTICE HIGH-SPEED GEARED- 
HEAD LATHE 


The geared-head lathe shown in Fig. 1 is the latest product 
of the Reed-Prentice Co., Worcester, Mass. This lathe embodies 
several new and important features and is designed to give a 
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In the design of this new lathe, the hood A for the reversing 
mechanism (which is used principally for screw cutting pur- 
poses) and the support B for the pulley, are cast integral with 
the main head casting, as shown in Fig. 2. This gives a very 
rigid construction. The flanged pulley is mounted at the left 
end of the head, and ball bearings O of the “double purpose” 
type are used so that both radial and end-thrust loads will be 
provided for. The bearings are so designed that wear can be 
compensated for, although there is not likely to be trouble from 
this source. The bearings and balls are of the best alloy steel 
and are accurately made. 

The pulley has offset or curved’ spokes in order to locate 
the rim and center of the belt, directly over the center of the 
supporting ball bearings. To prevent the driving belt from 
becoming oil-soaked and losing a large part of its pulling 
power, there is an annular ridge D on the hub of the pulley 
and in the center of the bearing recess, so that whether the 
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Machinery 
Fig. 2. Reversing Mechanism of Reed-Prentice Lathe 


pulley is at rest or in motion, the oil dropping into this recess 
will not work its way along the spokes to the face of the 
pulley and then onto the belt. 

The method of mounting the intermediate bevel gear pro- 
vides a very substantial support. When subjected to a working 
load, whatever tendency there may be for the bevel gears to 
crowd apart, is resisted by the bearing at a point F, close to 


Fig. 1. 


high production with a minimum of power consumption. For- 
merly there was considerable friction in the bearing which 
supported the driving pulley, due to the high tension of the 
driving belt necessary because of the heavy cuts incident to 
the use of high-speed steels. 


Reed-Prentice 20-inch Geared-head Lathe 


the bevel faces and directly opposite the line of pressure. The 
thrust piece G@ is made oil-tight so that the hole H through the 
bevel gear can be filled with oil. This oil flows through a 
series of holes drilled through the hub of the gear and lubri- 
cates the bearing surface. The oil also forms a cushion be- 
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tween the walls and is said to eliminate, to a great extent, the 
metallic vibration between the revolving parts. 

With this form of drive, any size or type of motor can 
readily be applied. The motor is fastened to a vertically ad- 
justed bracket on the rear side of the leg and by means of the 
mechanical adjustment, the tension of the belt can be adjusted 
to any degree required. When equipped with a motor drive, 
the lathe is a complete unit having its power plant, reversing 
mechanism for thread cutting, and a complete range of thread 
and feed changes. The headstock is heavier than that of 
former designs and has several improvements. There is a 
larger hole through the spindle, larger centers and a heavier 
spindle nose, etc. There is also a better arrangement for 
overcoming the centrifugal force of the friction fingers, which 
has a tendency to open the friction at high speed and cause it 
to drag in its cup. 


ROCKFORD FOUR-HEAD PLANER WITH 
SPECIAL HOUSING 


In the September number of Macurinery, we illustrated a 
special planer built by the Rockford Machine Tool Co., Rock- 
ford, Ill. This machine has an auxiliary housing and is espe- 
cially designed for machining gas engine bed-plates. The ac- 
companying illustration shows another planer built by this 
company for machining the baseplates of drill presses. This 
planer also has a special hous- 
ing, although the construction 
differs considerably from _ the 
machine formerly described. 

By referring to the illustra- 
tion, it will be seen that there 
is a special housing carrying 
two tool-holders which are 
mounted on a ram of square 
construction. This ram is sup- 
ported by the housing and has 
a lateral feeding movement, 
whereas the tool-slides are ad- 
justable vertically. The power 
feed for the ram is obtained 
from a friction at the rear of 
the machine, which is mounted 
on the intermediate shaft of the 
planer. This friction transmits 
the motion to the horizontal 
shaft seen at the top of the 
housing, which connects through 
gearing with the horizontal 
feed-screw of the ram. The feeds are controlled and reversed 
by a trigger gear located in front of the head within easy 
reach of the operator. The machine is equipped with this 
company’s standard four-speed drive giving four cutting 
speeds with a constant return. It is arranged for a belt drive 
direct from the lineshaft, eliminating the usual countershaft. 

When a drill press base is being planed, the different surfaces 


Gurney Ball Bearing and Alloy Retainer 


are machined as follows: The flat T-slotted base is planed by 
the two heads on the regular cross-rail. While this is being 
done, the rear head of the special attachment planes the top 
surface of the hub for supporting the drill press column, while 
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the front head planes the pad for the outer bracket at the 
rear end of the base. By the use of this special attachment, 
three separate surfaces which vary in height are planed 
simultaneously. This machine is said to handle this work 
very satisfactorily and the castings are planed in one-half the 
time previously required on a similar machine without the spe- 
cial attachment. Of course, when an ordinary planer is used, 
it is necessary to plane the work at three different settings, — 
inasmuch as the surfaces are on different planes. 


GURNEY ANNULAR BALL BEARING 


The Gurney Ball Bearing Co., Jamestown, N. Y., has re- 
cently placed upon the market the form of annular ball bear- 
ing herewith illustrated. The balls of this bearing are carried 
in a solid cast separator, which is shown beside the assembled 
bearing. In mounting these bearings, the inner races should 


_have a light driving fit on the shaft, while the outer races are 


made a free fit in the housing. No filling slots are used and 


Special Planer for Machining Upright Drill-press Bases 


the method by which the balls are held between the races 
is such that the bearing is capable of carrying light thrust 


loads. The inner races are stamped with a number and the 
outer races with the corresponding number, and also the 
name “Gurney.” The bearings are assembled in such a way 
that the markings on the inner and outer races are on op- 
posite sides, and when a thrust load is to be carried the ar- 
rangement should be such that the thrust on either race 
comes against the stamped sides. 


NEW MACHINERY AND TOOLS NOTES 


Ink Wash: W. G. Bond, P. O. Box 229, Wilmington, Del. 
This wash is applied by dampening the surface to be erased 
with a moist cloth. The ink is softened in one or two min- 
utes and can then be wiped off. The wash is put up in one- 
ounce and four-ounce bottles. f 


Rotary Chucks: Pratt & Whitney Co., Hartford, Conn. 
Double and quadruple rotary chucks for the vertical’ spindle 
surface grinder built by this company. The double chuck en- 
ables two pieces to be ground simultaneously and the quad- 
ruple chuck, four pieces. The double chuck is adapted to 
concave grinding. 


Stand for Portable Drills: Chicago Pneumatic Tool Co., 
Chicago, Ill. Drilling stand built to hold the Duntley port- 
able electric drilling machines, The drill can be attached or 
detached very quickly and the stand will take either of the 
standard portable machines having capacities for drilling 
3/16 or 1/4-inch holes in steel. : 


Fosdick Machine Tool Co., Cin- 
New design of radial drilling machines built 


Radial Drilling Machine: 
cinnati, Ohio. 
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in sizes having 21%4- and 3-foot arms. These machines have a 
geared feed of the drive-key type, instead of the belt feed 
formerly used. The reverse and rapid traverse frictions have 
been made more powerful and the round table has been 
replaced by a box table. 


Bench Filing Machine: Edge & Edwards, 34 N. 11th St., 
Newark, N. J. Bench filing machine, the table of which can 
be adjusted to any desired angle by means of two thumb- 
screws. The reciprocating file-holder slides in two bearings 
placed five inches apart. The upper bearing is bronze-bushed 
and can be adjusted for wear. The file-holder carries with 
it a cap which entirely covers the upper bearing. 


Cutting-off Machine: The W. P. Davis Machine Co., Roch- 
ester, N. Y. Six-inch cutting-off machine having a geared 
scroll chuck on the rear end of the spindle, which is oper- 
ated by a handwheel instead of a pin, as formerly. This 
handwheel enables the operator to make adjustments quickly. 
A splash guard has also been placed over the front chuck to 
prevent the cutting compound from flying about. 


Aloxite Cloth Rolls: The Carborundum Co., Niagara Falls, 
N. Y. Aloxite rolls of abrasive cloth having widths varying 
from one-half to two and one-half inches. The cloth is tightly 
rolled on metal spools, each containing fifty yards. These 
rolls can be kept on a rack or in any convenient place in the 
shop. They prevent waste of material and loss of time. The 
Aloxite cloth is clean and sharp and cuts fast. It is made 
with various grades of grit. 

Telpherage System: Westinghouse Electric & Mfg. Co., 
East Pittsburg, Pa. Telphers for handling miscellaneous 
packages in freight terminals, transfer stations, etc. The 
telpher train runs on an elevated, single-rail track and con- 
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Inc., Philadelphia, Pa. Portable slotting machine driven by 
a ten horsepower Westinghouse reversing motor. The saddle 
has a power cross-feed of 48 inches, and if a greater traverse 
is required, the upright or vertical column can be adjusted by 
hand on the base. The length of the stroke is controlled by 
a master switch operated by adjustable trips or by- hand. 
This tool has a cutting speed on the downward stroke ranging 
from 20 to 37% feet per minute and a quick return varying 
from 42% to 75 feet per minute. The complete weight of the 
machine is 23,000 pounds. 


Thread-rolling Machine: EH. W. Bliss Co., 5 Adams St., 
Brooklyn, N. Y. Automatic machine for rolling threads on 
round shells having flanges or steps. It is also possible to 
handle straight, cylindrical pieces. The shells to be threaded 
are placed in a chute and are released by an automatic trip. 
The chute is made in two sections and the lower half swivels 
and carries the shells in line with the lower chuck. An auto- 
matic pusher forces the shell into the chuck where it is held 
by a retainer, while the upper chuck moves in and rolls the 
thread. At the completion of the thread-rolling operation the 
finished shell is automatically ejected. This machine has a 
capacity of 30,000 shells in ten hours, and will roll diameters 
varying from % to 3 inches. 


* * * 


FRANKLIN AUTOMATIC CAP-SCREW 
DRILLING MACHINE 
An automatic cap-screw drilling machine, which reduces the 


work of four men to one, is the latest product of the tool-con- 
struction department of the H. H. Franklin Manufacturing Co., 


Automatic Machine that will drill Holes in 2000 Cap-screws a Day—built by the H. H. Franklin Mfg. Co. 


sists of a motor-driven tractors with one, two or three trail- 
ers. Hach trailer is equipped with a motor-operated hoist. 
The tractor motor and trailer-hoist motors are controlled by 
an operator stationed in the cab of the tractor. 


Convertible Open-side Planer: Detrick & Harvey Machine 
Co., Baltimore, Md. This planer is primarily a double-housing 
type, but by removing the outer housing or post, the machine 
can be converted into an open-side planer, thus greatly in- 
creasing its range and adaptability. The note published in 
the September number relating to this machine, was incor- 
rect in that it referred to the planer as an openside type 
which could be converted into a double-housing machine. 

Belt Shifter: The W. P. Davis Machine Co., Rochester, 
N. Y. Belt shifter applied to this company’s lathe counter- 
shafts for shifting the belt from one step of the pulley to 
another. The device is located on the shifting rod and it 
leads the belt from one step to another without injuring it. 
In shops where the ceilings are high, it is difficult, with the 
usual arrangement, to change the speed of a belt-driven lathe 
without the use of a pole. This belt shifter is now a part of 
the company’s standard equipment. 


Portable Slotting Machine: Newton Machine Tool Works 


‘drilled on four separate machines. 


203 So. Geddes St., Syracuse, N. Y. This automatic cap-screw 
drilling machine, three views of which are shown herewith, 
has the capacity of drilling holes in two thousand cap-screws 
a day. It is a continuously operating drill which drills three 
cap-screws at a timer Formerly the cap-screw holes were 
Each machine drilled one 
hole at a time, and two minutes was required to drill the 
holes in one cap-screw. This new machine not only drills 
three cap-screws at a time but, after the cap-screw is com- 
pletely drilled, it is automatically forced from the machine and 
all the operator has to do is to insert another cap-screw. This 
one machine will take care of the drilling of all the cap-screws 
needed in the manufacture of Franklin automobiles. 

The turret in which the cap-screws are inserted, holds five 
at a time. There are three drills operating simultaneously 
and each one drills a hole through one cap-screw. After the 
holes have been drilled and the drills back out, the turret 
revolves and, at the same time, each cap-screw is turned over 
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so that when it arrives at the next drill, a hole is drilled 
through another side. In this way each cap-screw has a hole 
drilled through it by each one of the three drills. After the 
third drill has finished its work and the turret revolves again, 
the screw is ejected from the machine automatically. 

The turret revolves through an are of 72 degrees for each 
indexing and the screws are revolved through an arc of 120 
degrees. The turret is worked about by a cam. As the turre 
revolves, an automatic ‘spring-plunger ejects the cap-screw 
which has been completely drilled. The drilling head is alse 
fed by a cam which is shown in the view to the right. Thi& 
cam engages a horizontal spring-plunger having a rack cut 
on the front end which meshes with a pinion connecting with 
the spindle quill. At the back of the turret there is a guide 
which holds the three cap-screws being drilled, firmly in their 
places. The machine uses 3/32-inch drills and will drill cap- 
screws from 5/16 inch to 1/2 inch in diameter. 

These cap-screws are used in all parts of the Franklin 
motor and car. The object in drilling noles through the heads 
of the cap-screws is for locking them. When the engine has 
been assembled, a wire is drawn through the holes in the cap- 
screws, completely locking them and preventing their working 
out, thus providing a perfect safety device. 


F. A. GEIER TWENTY-FIVE YEARS WITH 
CINCINNATI MILLING MACHINE CoO. 


Frederick A. Geier, president of the Cincinnati Milling Ma- 
chine Co., gave a dinner on Friday evening, September 13, in 
Cincinnati to some of his friends and business associates to 
celebrate the twenty-fifth anniversary of his connection with 
the business. The growth of the Cincinnati Milling Machine 
Co., which operates one of the two or three largest and best 
equipped machine tool works in the world, has been coinci- 
dent with the advance of the machine tool industry in this 
country, and illustrates in a striking manner what can be 
accomplished by energy, perseverance and business ability. 
For the steady and continued development of this great en- 
terprise from small beginnings, Mr. Geier is responsible, 
although he has had the help of able mechanics from the out- 
set; and it is fitting that his twenty-fifth anniversary should 
be celebrated in company with several of the men who helped 
him to achieve success, as well as others well known in the 
machine tool industry and in Cincinnati business circles. 
Those present at the dinner were: H. T. Atkins, Albert Bet- 
tinger, George H. Bohrer, E. M. Chace, George D. Crabbs, 
A. L. DeLeeuw, HE. F. DuBrul, Lewis N. Gatch, Frederick V. 
Geier, Dr. Otto P. Geier, P. O. Geier, C. S. Gingrich, Louis 
J. Hauck, Prof. F. C. Hicks, J. C. Hobart, Robert Hochstetter, 
Fred Holz, Sr., F. W. Jaeger (New York), George H. Katten- 
horn, Ernst Krause (Vienna), Louis S. Levi, William Lodge, 
P. G. March, Alfred Marshall, George E. Merryweather, James 
P. Orr, George Puchta, B. B. Quillen, H. M. Ramp, Sherman 
Schauer, Prof. Herman Schneider, Murray Shipley, Nelson 
W: Strobridge, Dr. C. W. Tangeman, A. H. Tuechter, C. Wood 
Walter, Dr. J. M. Withrow. 

* * * 


JOINT MEETING OF A.S. M. EH. AND V. D. I. 


The council of the American Society of Mechanical Engi- 
neers has accepted an invitation from the council of the 
Verein Deutscher Ingenieure to hold a joint meeting with 
them in Leipzig, June 23-25, 1913. The meeting will be fol- 
lowed by an official tour of the industrial centers of Germany 


and will include a trip on the Rhine and special opportunities . 


for a comprehensive study of the Great Museum of the Tech- 
nical Arts and Industries at Munich. Many establishments 
will be thrown open that could not be visited under other 
auspices, and extraordinary and unique opportunities will be 
afforded the members of the party to familiarize themselves 
with the latest developments in every industry. Invitations 
to visit firms throughout Germany have been received. 

It is desired that the party be large enough to warrant char- 
tering an entire steamer. This would afford a minimum ex- 
pense with a maximum of pleasure and personal comfort. 


Past President E. D. Meier is chairman of the committee on 
arrangements. 
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DIE CASTING AUTOMOBILE MOTOR 
BEARINGS 


The manufacture of die castings is one of the numerous 
lines of manufacture which has advanced rapidly with the 
growth of the automobile industry. The production of die 
castings originated with the H. H. Franklin Mfg. Co., Syra- 
cuse, N. Y., about nineteen years ago. As is generally known, 
die castings are produced in steel dies instead of sand molds. — 
By the substitution of steel dies for the sand molds and the 
use of pressure for conveying the metal from the pot into the 
die, a degree of smoothness and accuracy is secured which 
equals, and often surpasses, that obtained by the usual ma- 
chining operations. The result is that the castings are prac- 
tically ready for assembling without additional machine work. 

At first the die-casting process was confined to the manu- 
facture of electrical instruments, phonographs, ‘computing 
machines, etc. for producing small, accurate parts which . 
were expensive to finish by the common methods of machin- 
ing. When the Franklin Co. entered the automobile field, 
experiments were made with die casting in order to deter- 
mine to what extent it could be used in automobile construc- 


Die used by H. H. Franklin Mfg. Co. for Producing Bearings 


Fig’, Je 


by the Die-casting Process - 
tion. For most automobile parts, either because of their size 


or intended use, the process was not practicable, but for the 
production of bearings it was found ideal. The accuracy of 
the die-cast bearings makes additional machining operations 
unnecessary and only such scraping and reaming as is cus- 
tomary in the assembling of machined bearings, is required. 
The high pressure of the die-casting process, combined with 
the chilling received from the die, gives a hard, close-grained 
bearing surface, which is of considerable value. 

The first die-cast bearings used in automobile construction 
were for the connecting-rods of the Franklin 1904 motors. 
These bearings were made of hard babbitt and replaced ma- 
chined phosphor-bronze. Their success was so marked that 
babbitt has almost entirely replaced phosphor-bronze as a 
bearing material in the Franklin motor. It is probably true 
that one grade of babbitt will not meet’all conditions, yet 
the range of babbitt metals would seem to be sufficiently 
wide to insure satisfactory results. For instance, in an 
engine where the heat generated is purely frictional, the 


‘addition of a small percentage of lead is probably an ad- 


vantage, although in engines where the bearings are subject 
to external heat, a tin, antimony and copper babbitt, devoid 
of lead, is imperative. 

The construction of one of the Franklin dies is illustrated 
in Fig. 1. The die consists of upper and lower plates which 
are held rigid by dowels GC. On the lower half is located the 
main core K and in this are the cores D for the oil grooves. 
These oil-groove cores are either formed by cutting down the 
main core so as to leave the oil-groove cores raised in relief, 
or by slotting the main core and “letting in’’ small cores, 
which are then located securely. The lower half also con- 
tains a set of ejector pins G operated by levers H. The upper 
half is more simple. The depression conforms to the outside 


October, 1912 MACHINERY 82A 


POINTS ABOUT 
GRINDING YMEELS 
SENEC TION 


Is Your Name on the List? 


We are ready to mail out to everyone interested 
a copy of our New Book, entitled 


Points about Grinding Wheels 
and their Selection 


This forty page, attractively and serviceably bound 
book treats of the subject in a concise manner, and 
contains information that it would be difficult to 
gain short of an extensive study. 


Do you know what wheels to select for facing 
shoulders, for disc grinding, or for internal grinding? 
Have you at hand any ready means of determining 
how to order wheels? 


These and many other points are taken up thoroughly 
in the book; in fact it is a regular treatise on grinding 
wheels. It contains useful information for every= 
one from owners to operators of machines. 


IT IS FREE 


Brown & Sharpe Mfg.Company 
PROVIDENCE, R.L, U.S. A. 
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of the bearing, and contains the cores # for the dowel holes. 
These cores are operated by levers F, and also act as ejectors 
in case the bearings stick in the upper half of the die. 
Both halves contain corresponding gate holes I in which 
the gate operates. When in operation, the closed die is 
fastened between the upper and lower halves of the die vise, 
which is placed directly over the casting machine. The cores 
for the dowel-pin holes are thrust forward and the ejector 
pins are drawn back even with the face of the die plate, 
after which the gate is turned back to allow the metal to 
enter. The metal is then forced in, and when the die is full 
the gate is sheared off and only a slight mark (which is 
sometimes imperceptible) is left instead of the usual heavy 
sprue common in sand castings. The die remains closed only 
long enough for the casting to set. When it is opened and 
the ejector pins are thrust forward by means of levers H, the 
casting is loosened from the main core where it usually sticks 


Fig. 2. Group of Die-cast Bearings 


somewhat. Fig. 2 shows a number of bearings produced by 
the die casting process. 

The construction and working of the various dies differ, 
of course, in accordance with the parts to be produced. On 
account of the effect of high temperature on the dies, the 
metals available are limited. At present, lead, and tin and 
zinc base alloys are chiefly employed. 

The accessory manufacturers have found die castings, espe- 
cially of the harder alloys, well adapted to such parts as 
timer bodies, and the framework of magneto and lighting 
systems. In addition to the bearings, the automobile manu- 
facturers are using die castings extensively for such parts as 
oil and water pumps. As the process is constantly being de- 
veloped, both in regard to materials used and the size of the 
castings made, it is probable that die castings will in the 
future, have an even greater place in automobile construction 


than at present. 
* * * 


MACHINERY’s tenth annual outing will be held on October 19, 
following the National Machine Tool Builders Association con- 
vention. It will be of a similar character to the previous out- 


ings, comprising a steamer trip in the waters around New 
York. 


* * * 
In selecting the number of teeth in a gear, care should be 
taken to select such numbers as can be obtained by ordinary 
indexing methods, without the use of special gears. 
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PERSONALS 


Lucius I. Wightman, a well-known publicity man, recently 
joined with Joseph A. Richards & Staff, Tribune Bldg., New 
York, forming the firm of Wightman & Richards. 


George W. Burley, instructor of machine shop practice in 
Sheffield University, England, and a well-known contributor 
to the British and American mechanical journals, sailed for 
home September 5, having spent a month in the United States. 


F. G. Kretschmer of F. G. Kretschmer & Co., Frankfort-on- 
Main, representative in Germany of many well-known Ameri- 
can machine tool builders, will visit the United States early 
in October. His address during his stay will be Hotel Astor, 
New York. 


Louis L. Burghoff, lately connected with the New England 
Watch Co., Waterbury, Conn., as assistant superintendent, has 
taken a position with the Remington Arms—Union Metallic 
Cartridge Co., as assistant equipment engineer of the gun 
works at Ilion, N. Y. 


Dr. Conrad Matschoss, lecturer at the Royal Technical In- 
stitute (dozent der Konigliche Technische Hochschule) Char- 
lottenburg, Berlin, Germany, and a writer on industrial sci- 
ence, is making a tour of American manufacturing centers 
as representative of the Verein Deutscher Ingenieure (Society 
of German Engineers). Dr. Matschoss is keenly interested 
in the comparative average intelligence and educational quali- 
fications of German and American workmen. 


Prof. George B. Thomas of Colorado College, Colorado 
Springs, Colo., was selected by the Westinghouse Hlectric & 
Mfg. Co., to take charge of twenty-eight representatives of the 
engineering faculties of twenty-four colleges in the United 
States who were on the payroll of the company at the works 
during the past summer. These instructors were studying the 
practical side of engineering so as to be better fitted to instruct 
their students. They were engaged as regular employes and 
were assigned check numbers the same as other workmen. 
The work made them familiar with the requirements of engi- 
neering work and the advances that are being made in the 
design of electrical apparatus. 


* * * 


OBITUARIES 


Milton G. Puffer, inventor of the machine for making en- 
velopes, died recently at Willimantic, Conn., aged ninety-three 
years. 

John Hope, inventor of the pantograph engraving machine 
and other devices used in engraving, died at his home in 
Providence, R. I., September 8, aged ninety-two years. 


William S. Lamson, inventor of the Lamson carrier system 
for store service, and treasurer of the Lamson Consolidated 
Store Service Co., died at his home in Lowell, Mass., August 
16, aged sixty-six years. 

Charles F. Putnam, president of the Putnam Machine Co., 
Fitchburg, Mass., and one of Fitchburg’s best known business 
men, died August 29 at Massapequa, L. I., aged sixty-seven 
years. Mr. Putnam had been in poor health for a year and a 
half but attended to his daily duties with the Putnam Machine 
Co., up to the time of going to Brooklyn, N. Y., in May, where 
his daughter lived. His entire business life was devoted 
to the Putnam Machine Co., with which he was connected in 
various capacities during his earlier life. Shortly after the 
death of his father, Salmon W. Putnam, in 1872, the company 
was reorganized, at which time the deceased was elected presi- 
dent, his brother Salmon W. Putnam, Jr., vice-president, 
and the late Henry O. Putnam, treasurer. Mr. Putnam was 
married in 1872 to Miss Coralie J. Lawrence of Pepperell. A 
daughter, Mrs. Hdith Ormsbee of Brooklyn, a brother and 
four sisters survive him. 


WILLIAM J. FLATHER 


William J. Flather, one of the founders of the Flather ma- 
chine tool companies of Nashua, N. H., died at his home in 
Nashua, September 10, 1912, of heart failure, following a 
short illness caused by arterial sclerosis. 

Mr. Flather was born in Norwich, England, in 1841. The 
family moved to Bradford in 1849, where, after receiving a 
common school education, he entered the employ of his uncles, 
William and Henry Hodgson, manufacturers of worsted ma- 
chinery. His father being in poor health was advised to come 
to America, which he did, sailing for Philadelphia in 1856. 
The following year William followed with other members of 
the family, soon after settling on a farm near Rainsboro, 
Highland County, Ohio. During the next few years he was 
employed as a machinist at Harpers Ferry, Va.; Lowell Ma- 
chine Shop, Lowell, Mass.; Chase & Co., Nashua; and the 
Grover & Baker Co., Boston. After the Civil War broke out 
he enlisted in a Pennsylvania company, but on account of his 
mechanical ability was transferred to the Frankfort Arsenal 
at Bridesburg, Philadelphia, where he remained throughout 
the war. 24 . 

In 1866 Mr. Flather with his brothers moved to Parkers- 
burg, W. Va., and established a shop for the manufacture and 
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Some Examples of Work done on the 
No. 2 Plain Cone Driven Cincinnati Miller 


15 
16, 


100-L Material, Cast Steel. 
Total width of cut, 5’. 
Depth of cut, 1-16’’ to 3-32’’. 
Material, 40 Carbon Steel. Thickness of piece, %’’. 
Size of cut, 11-16’ wide, 1’’ deep, 1 15-16” long. Largest Cutters, 54’’ diameter, 53 revolutions. 
Cutters, 6’ in diameter. ' Feed, 2.9’’ per minute. 
Two Pieces are milled at one time. 4 Four Pieces are held in a jig at one time. 
The work is held horizontally and fed directly into the Cutter at Total time per piece, 14 minutes. 
a travel of 1’/’ per minute. , 


3 
6 3 


Material, Steel Forgings. 
Cut consists of a slot 1’ deep, 3’’ wide 
at a table travel of 4’’ per minute. 
Cutter, 34%’’ in diameter, %"’ face, 53 
revolutions. 
1I90-L. The pieces are of irregular form and 5 
Material, Cast Iron.” of them are held ina string jig at 
Total width of cut, 4 11-16’; depth of cut, 4%’; length of cut on one time. The length of cut in 
each piece, 114’. each piece is approximately 1’’. 
Cutters, 44%2’’ and 8’ diameter. 
Twenty-four Pieces are held in a string jig at one time. 
Feed, 1%’’ per minute. 
Finished surfaces are accurate within .001.’’ 


169-L 


Material, Cast Iron. 

Cut consists of undercutting T slots, 
with a Cutter 1’ diameter, %’’ 
face, running 286 revolutions. 
Our average rate of feed on this 
work is 15%4’’ per minute. 


Material, Cast Iron Bars. 1” thick. 

A slot %4’’ wide is cut through the solid at one cut, starting from 
a drilled hole with a %”’ diameter, 3 fluted end mill at 3%’ 
table travel per minute. 

Metal removed per minute is equivalent toa bar 1” x %4’’ x 3%’’ 

168-L. long. Actual cutting time for slots 22’ long, 6 minutes. 


For the usual Tool 
Room work; for re- 
pair work; for manu- 
facturing small ma- 
chine parts—in fact, 
for all work on which 
the cutting is light, 
a modern Cone 
Driven Miller will 
bring you bigger 
returns for your in- 
vestment than a 
Single Pulley Drive 
Machine. 


We have redesigned 
ours, brought them 
up to date, made 
them handier than 
ever before, and we 
are offering a full 
line for all that work 
for which they are 
especially adapted. 

we also make a full 
line of single pulley 
High Power Millers 
for the heavier 
classes of milling. 


The Cincinnati Milling Machine Company 


CINCINNATI, O., U. S. A. | 


162 


repair of oil-well tools. As this venture did not prove re- 
munerative he returned to Nashua, and with his-brothers en- 
tered a partnership with the late J. K. Priest who at the time 
manufactured sewing machines but who later established him- 
self under the title of The American Shearer Co., as a manu- 
facturer of clippers of all kinds. It was the intention of Mr. 
Priest and the Flather brothers to build lathes also, but the 
lines were so dissimilar that the partnership was soon dis- 
solved, the Flathers taking over the manufacture of lathes 
under the firm name of Flather Brothers. Later the name was 
changed to Flather & Co., the concern consisting Ol Virs 
Flather and his brother Joseph, as active members, and Ed- 
ward Flather as a silent partner. The high quality of their 
hollow spindle engine lathes, then somewhat of a novelty, 
secured them such agents as Hill, Clarke & Co., of Boston, 
and a certain amount of success. In September 1876 their 
factory was destroyed by fire, being practically a total loss. 
With the small amount of insurance received, it was with 
difficulty that they rebuilt. They had, however, exhibited 
their lathes at the Centennial Exposition in Philadelphia, 
which attracted favorable notice from several European manu- 
facturers, resulting in their initial foreign business. After 
the panic years of the late 70’s, their success was firmly estab- 
lished and the business steadily grew in size to its present 
apacity. 
i te Flather was also one of the founders of the Mark 
Flather Planer Co., Flather Foundry Co., and the EH. J. 
Flather Mfg. Co., withdrawing in 1901 from Flather & Co., 
and the Mark Flather Planer Co. At the time of his death he 
was president of the Flather Foundry Co., and was actively 
identified with the E. J. Flather Mfg. Co. He had marked me- 
chanical ability, sound judgment and a faculty of quietly im- 
pressing his convictions on his business and other associates. 
Although a man of retiring disposition, he had an extensive 
acquaintance in this country and Europe. He was much in- 
terested in civic and state affairs, having served as a member 
of the city government, board of education, state legislature 
and constitutional convention. He was also a thirty-second 
degree Mason and prominent in financial circles, being a 
director of the Indian Head National Bank for twenty-five 
years. Mr. Flather was actively interested in religious: work, 
being an officer and trustee in several Methodist Episcopal 
church societies and institutions, including Tilton Seminary. 
In May of this year he was chosen one of the two lay dele- 
gates from New Hampshire to the Methodist Episcopal Gen- 
eral Conference at Minneapolis, at which he took an active 
part. While his early education was interrupted by the mi- 
grations of his father’s family he was a student all his life, 
attending evening schools when employed at Philadelphia and 
devoting much of his leisure time to study and travel, both 
in this country and Europe. He is survived by his widow; 
a daughter, and two sons, Ernest J. and Harry EH. Flather. 


* * * 


COMING EVENTS 


October 4-26.—International Machinery Exhibition at Olympia, Lon- 
don BREEE organized by the Machine Tool and lngineering Asso- 
‘lation, Ltd. : é As 
Smut racial convention of the American Blectric aren 
Association and allied associations in Chicago, Til. The exhibit wi 
be at Dexter Pavilion, 43d and Halatead (Sts. H. C. Donecker, sec- 
; ry- urer, 29 W. 39th St., New York. . f 
Alone ie ee ae convention of the National Machine_ Tool 
Builders’ Association in New EME S Be Hotel Astor. James 

. Herron, general manager, eveland, oe A 
: Deceubee 3.6. Annual meeting of the American Society of ec 
ical Engineers in New York. Calvin W. Rice, secretary, 29 W. 39t 
St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


arr INsTrrutTp, Brooklyn, N. Y. Circular describing the evening 
ihuaienl courses conducted by,the School of Science and Technology 
at Pratt Institute. These courses offer unusual opportunities to young 
men who would devote their evenings to studying mechanical drawing 
and machine design. Bi sl lap 
[icHIGAN COLLEGE oF MinES, Houghton, ich. year boo - 
ete ana announcement of courses for 1912-1913. The year book 
contains the usual information relating to admission to the conlenes 
courses and departments of instruction. It also contains a map 0 
the Portage Lake mining district showing the location of the college 
in the midst of an active mining territory. Another map shows the 
mineral district of the upper Michigan peninsula, with the various 
iron and copper ranges accessible from the college. 


NEW BOOKS AND PAMPHLETS 


Properties, ITs Domerstic Usp, AND Its 
By P. F. Walker. 388 pages, 6 by 9 
Published by the University of Kansas, 


NATURAL GAS: ITS 
MBASUREMENT BY METERS. 
inches. edie 
Lawrence, ans. 5 

This engineering bulletin No. 2, published by the Engineering Experi- 
ment Station of the University, contains a report on the subject of 
natural gas prepared for the Public Utilities Commission of the State 
of Kansas. The most interesting part of the bulletin is that which 
relates to the meters for gas, showing the effect of different rates of 
flow and pressure differences on different makes of meters. 


High Expiosives. By W. R. Quinan. 210 pages, 6 by 8% inches. 
Published by Critchley Parker, Melbourne, Australia. Price, 21 
shillings, net. ’ . ‘ 

This book is a treatise on high explosives, mainly from a scientific 
point of view. The contents of the book are as follows: Historical ; 

Velocity of Detonation; Industrial Explosives; Australian Conditions ; 

Theory of Explosive Energy; Available Hnergy or Maximum Work; 
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Useful Work; Strength of Explosives; Theories of Explosion; Dissocia- ' 


- tion; Detonation of Gaseous Mixtures; Dissociation of HExplosives— 


Specific Heats—Boyle’s Law at High Densities. 


STRENGTH OF MatTmriaALs. By Mansfield Merriman. Sixth Edition. 
169 pages, 5 by 744 inches. Published by John Wiley & Sons, 
New York. Price $1. 

This is one of the standard references on this subject which has be- 
come generally known to the profession in its previous edition. In 
the sixth edition a new chapter on combined stresses has been added. 
Numerous changes have also been made throughout the text and ninety 
new review problems added to illustrate the principles treated in each 
chapter of the book. The number of illustrations has also been in- 
creased from forty-eight to fifty-four and the number of articles from 
seventy-two to ninety-one. It is hoped that the book in its new form 
may be even more valuable in furthering the progress of technical 
education than it has been in the past. 


MATERIALS AND CONSTRUCTION. By James A. Pratt. 196 pages, 5 by 7 
inches. Published by P. Blakiston’s Son &:Co., Philadelphia, Pa. 
Price 90 cents. ‘ 

The material in this book has been published with the view of pre- 
senting an elementary text for students in technical schools; also as 
a reference on the more simple problems of construction. Each chap- 
ter of the book concludes with problems of a practical nature which 
not only explain the preceding principles but give the student prac- 
tice in applying them on the class of problems which he is likely to 
meet with in engineering practice. One of the notable features of the 
presentation of material in this book is. the method of illustrating. 
In many cases rough sketches are used, the idea being to familiarize 
the student with this practice which is followed in many factories, 
rather than to let him rely entirely upon accurate working drawings. 


MANUAL FOR HNGINEHRS. By Charles WH. Ferris. 248 pages, 3 by 5% 
inches. Published by the University of Tennessee, Knoxville. 
Price 50 cents. 

_ This useful pocketbook which has passed into the seventeenth edi- 

tion was compiled with the view of interesting the controlling men 

of the South in technical education as'a means of developing the un- 
developed resources of their section. Following the pages devoted to 
the courses of study offered by the University of Tennessee and its 
equipments and facilities, the book is devoted to the presentation of 
useful technical data. This section includes mathematical tables, the 
properties of engineering materials and data pertaining to the trans- 
mission and generation of power, to electric wiring, to hydraulics, and 
to the effect of heat on various materials. Especial attention is called 
Re the excellent presswork and binding which make it attractive to 
e user. 


AMERICAN MACHINIST’S GRINDING Book. By Fred H. Colvin and 
Frank A. Stanley. 383 pages, 64% by 9% inches. Published by 
McGraw-Hill Book Co., New York City. Price $3 net. 

The wide application of grinding machines of suitable forms to adapt 
them for a variety of operations in the manufacture of machinery and 
of finished metal parts in general, suggested the desirability of pre- 
senting material on the subject of grinding in the form of a reference 
book. The idea in so doing was to present reliable data on the ma- 
chines, wheels and methods, that is likely to be of interest and service 
to those engaged in the grinding department. In presenting their sub- 
ject the authors have dealt separately with the different types of 
machines in regard to their application in different classes of manu- 
facture. The methods of mounting the wheels and of dressing them 
are then taken up, and later a number of particular classes of work 
are dealt with in detail. The authors have drawn upon the columns of 
different technical papers and also acknowledge assistance received 
from the manufacturers of grinding machines in securing the data 
which they have presented. 


SHop ARITHMETIC. By Earle B. Norris and Kenneth G. Smith. 187 
pages, 6% by 9% inches. Published by McGraw-Hill Book Co., 
New York. Price $1.50. 

Many a good mechanic is held back by a lack of mathematical knowl- 
edge which makes it necessary for him to ‘‘ask the boss,’ whenever 
there is any figuring to be done. Such men find it difficult to acquire 
knowledge that is of much value to them from an ordinary textbook 
on arithmetic. This is largely due to trouble in applying arithmetical 
methods to practical problems. In the present book, the mechanic 
should be saved from this difficulty by the practical problems which 
follow the discussion in each chapter. Thus the treatment of addi- 
tion of fractions is followed by exercises in finding the overall dimen- 
sions of drawings scaled off in the usual way. A discussion of the 
micrometer caliper follows the chapter dealing with decimals. Simi- 
larly the treatment of methods to find the areas and volumes of dif- 
ferent shaped figures is followed by practical problems. The latter 
section of the book deals with problems occurring in the simpler 
branches of mechanics. Treated in this way, the mechanic should be 
able to acquire the knowledge of arithmetic he requires in his work 
without the aid of an instructor. 


PRACTICAL DESCRIPTIVE GHOMETRY. By William Griswold Smith. 
208 pages, 6 by 9 inches. 132 illustrations. Published by McGraw- 
Hill Book Co., New York. Price, $2. 

The author of this book, who is assistant professor of descriptive 
geometry at the Armour Institute of Technology, has endeavored to 
emphasize the relation which exists between descriptive geometry and 
drafting. In preparing the book, his aim has been to present the 
subject in such a manner as to arouse the interest of the student. A 
large number of exercises are provided, the author believing that a 
thorough knowledge of the subject is achieved not through much study 
of the text, but through working exercises. The book is divided into 
four specific parts, the first dealing with definitions, notations, pre- 
liminary theories and exercises; the second, with problems relating 
to points, lines and planes; the third, with curved lines and surfaces: 
and the fourth, with perspective and isometric projection. The extent 
to which the idea of presenting a great number of exercises has been 
carried can be best understood by noting that there are 860 different 
problems presented, of which about one-quarter are of such a nature 
as may be met in actual practical drafting. Most of the exercises are 
dimensioned so as to require the student to make his drawing accord- 
ing to some predetermined scale. 

MACHINE DESIGN; HOISTS, DprRicks, CRANES. By Henry D. Hess. 
368 pages, 64% by 9% inches. Published by J. B. Lippincott Co., 
Philadelphia, Pa. Price $5. 

_ The details comprising the structure of a crane include a large va- 

riety of the simpler forms of mechanism met with in many classes of 

machinery. The stresses which occur in both the frames and machin- 
ery are also ‘such that they are readily determined by analytical 
methods. These conditions have made the presentation of methods 
used in crane design valuable in two directions: The general reader 
can acquire accurate data on the design of the common forms of mech- 
anism met with in most classes of machinery. Those seeking specific 
information on the subject of crane design will also welcome the book 
as a reliable source of information. The first four chapters are de- 
voted to a discussion of the properties of various materials used in 
machine construction and to the design of the types of mechanism and 
structural members applied in cranes of the different forms that are 
treated. The eight succeeding chapters cover the standard practice 
followed by the designing departments of leading American crane 
builders. The book is expected to meet the requirements of the field 
of machine design covered in technical colleges. Drafting-rooms work- 
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Some Expert has said: “Don’t Advertise the Obvious” 
but we wish to break this rule enough 
| to say that the 


“PRECISION” 


Boring, Drilling and Milling Machine 


was ALWAYS the BEST, and is now 
BETTER THAN EVER 


It has feeds in every direction and a constant speed 
quick return for every feed; one handle starts which- 
ever feed is wanted, and the veverse motion of the 
same handle starts the quick return always in the 
opposite direction from the feed. 


The constant speed Quick Power Movement is accom- 
plished by separate mechanism and does not operate 
through the feed change gears. 


LUCAS MACHINE TOOL Co., @RY@8E>) CLEVELAND, O., U.S.A. 


AGENTS—C. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Berlin, Brussels, Paris, Milan, Barcelona, Bilbao. Donauwerk Ernst Krause 
& Co., Vienna, Budapest, Prague. Overall, McCray, Ltd., Sydney, Australia. Andrews & George, Yokohama, Japan. Williams & Wilson, Montreal, Can. 
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pS SS Se a en 
ing upon general classes of machine design should also find it of value, 
and the careful attention to detail which has been observed in the 
preparation of this book should make it favorably received in a 
variety of designing establishments. 


NEW CATALOGUES AND CIRCULARS 


Grupmr ParscHKE & Fry Co., Milwaukee, Wis. Circular of “Cream 
City” electric butt and spot welding machines. 

ExLecrric Conrrottpr & Mre. Co., Cleveland, Ohio. Bulletin No. 
1026 entitled “The Youngstown Safety Limit Stop for Direct-current 
Motors.” 

R. D. Nurrauyt Co., Pittsburg, Pa. Supplement to catalogue No. 10 
on forged steel motor gears and pinions, containing twenty-nine pages 
of gear lists. 

Brown Horstinc Macuinpry Co., Cleveland, Ohio. Catalogue E of 
“Brownhoist’” buckets and tubs for handling ore, coal, gravel, sand, 
earth and other materials. 

VULCAN ENGINEERING SALHs Co., 2014 Fisher Bldg., Chicago, Ill. 
Circular of the “Mumford” jolt ramming machines for foundries, 
enumerating their advantages. 

Evecrro-DyNnamic Co., Bayonne, N. J. Data sheets Nos. 3, 4 and 5 
on wiring diagrams of interpole motors with Cutler-Hammer compound 
non-reversible and reversible drum controllers. ; 

GurNbY BALL BEearinc Co., Jamestown, N. Y. Catalogue of annu- 
lar ball bearings having full complement of balls, unbroken raceways, 
and full depth of raceways; also ball thrust bearings of the plain and 
grooved types. 
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Footr Bros. Gpar & MAacHIND Co., 210-220 N. Carpenter St., Chi- 
cago, Ill. Catalogue and price-list No. R on “IXL” speed reducers 
which are made of the spur gear and worm gear types in a large 
number of sizes. 


C. W. Hunt Co., West New Brighton, N. Y. Catalogue No. 12-8 on 
manila rope for transmission and hoisting, being a brief treatise for 
engineers on the manufacture and characteristics of ropes, with 
formulas, tables and data useful in mill engineering. 


WALTER B. Snow, 170 Summer St., Boston, Mass. Booklet entitled 
“Publicity Engineering,’ outlining the scope of Mr. Snow’s activities 
in engineering publicity work and showing in what radical respects 
they differ from those of the typical advertising agencies. 


GENERAL Huectrric Co., Schenectady, N. Y. Bulletin No. 4995 on © 
direct current switchboards, double polarity, 125, 250 and 600 volts; 
No. 4996 on aie ous current switchboards with oil switches, three- 
phase, three-wire 240, 480 and 600 volts, 25 to 60 cycles. 


Racine Toot & Macuinp Co., Racine Junction, Wis. Circular illus- 
trating No. 7 high-duty metal cutting machine of the hacksaw type, 
having capacity from 0 to 12 inches and using blades 17 to 24 inches 
long. The machine is especially adapted for structural work, being 
arranged for cutting I-beams, angles, channels, etc. 


D. & W. Fusp Co., Providence, R. 1. Leaflet describing D. & W. 
fused switch boxes, being an improved combined switch and fuse box 
particularly adapted for mill service, etc., inasmuch as it may be 
locked after the fuses are installed, thereby preventing tampering with 
the connections and increasing the capacity of the fuses. 

NaTIonaL TuBb Co., Pittsburg, Pa. Pamphlet entitled ‘Modern 
Welded Pipe” illustrating and describing the processes from the min- 
ing of the ore through the reduction of the ore to steel, rolling the 
skelp, lap welding, butt welding, testing, threading, etc. The illustra- 
tions are effectively printed in colors, thus showing the metal being 
worked in the hot state. 


DAVIS-BOURNONVILLE Co., 97 West St., New York. Folders Nos. 6 
and 7 illustrating examples of locomotive repair work and Davis- 
Bournonville style C oxy-acetylene welding and cutting torches. The 
examples of locomotive repair work comprise welding broken frames, 
firebox cutting and welding, welding firebox cracks, building up thin 
spots, welding broken driving wheel spokes, ete. 


WESTINGHOUSE Eectric & Mrc. Co., BH. Pittsburg, Pa. Descriptive 
leaflet No. 2480 giving directions for ordering motors for driving ma- 
chine tools. In addition to giving the characteristics of voltage of 
direct-current circuits and voltage, phase and frequency of alternat- 
ing-current circuits, it is necessary also to specify the horsepower and 
speed. The Westinghouse engineers will advise regarding the power 
and speed of motors for any type of machine tool. 


STANDARD Mrc. Co., Bridgeport, Conn. Catalogue of gear cutting, 
milling and slitting machines, consisting of twenty-four pages, 6 by 9 
inches, with embossed cover. The catalogue illustrates and describes 
“Standard”? machines Nos. 1, 2, 3 and 5, showing examples of typical 
commercial work performed; also machines with special attachments 
adapting them to cutting worms, racks, slitting dials, cylinders, etc. 
The special work to which these machines can be adapted makes them 
of unusual interest to manufacturers generally. 


CuHarRuES H. Busty & Co., 118-124 N. Clinton St., Chicago, TIl. 
“Besly’s Modern Disk Grinding Practice,’”’ a treatise on the art of disk 
grinding, with special reference to reducing cost of flat surfacing in 
machinery construction, illustrating and describing the extensive line 
of grinding apparatus made by the company. The growth of the disk 
grinding art in the past few years and its present importance can be 
somewhat appreciated by referring to this comprehensive and interest- 
ing publication. The first edition containing 40 pages and 23 illus- 
trations was issued two years ago. The present edition contains 111 
pages and 103 illustrations 


WESTINGHOUSE Exuctric & Mre. Co., E. Pittsburg, Pa. Descriptive 
leaflet No. 3516 listing machine tool motor applications and giving 
horsepower ratings and classes of motors used. This leaflet covers 
applications to bolt and nut machinery, boring and turning mills, bull- 
dozers, buffing lathes, drilling and boring machines, cylinder boring 
machines, pipe threading and cutting-off machines, planing machines, 
rotary planing machines, hydrostatic wheel presses, punching and 
shearing machines, punches, shears, shaping machines, bending rolls, 
cold saws, horizontal boring, drilling and milling machines, multiple 
spindle drilling machines, emery grinders, grinding machines, gear cut- 
ting machines, engine lathes, milling machines, etc. 


HILL, CLARKE & Co., 125 N. Canal .St., Chicago, Ill. “Machinery 
Bluebook of Modern Machine Tools,’ describing the line of boring 
machines, broaching machines, chucks, die heads, drilling machines, 
grinding machines, gear hobbing machines, key-seating machines, 
lathes, metal sawing machines, milling machines, patternmaking ma- 
chines, pipe machines, planing machines, power hammers, presses, 
shaping machines, screw machines and turret lathes sold by the com- 
any. The descriptive matter is unusually complete for a compre- 
ensive catalogue like this, being illustrated with halftones and draw- 
ings showing details to which references are made in the text. The 
book is too costly for general ‘distribution, and will be sent chiefly to 
manufacturers, or their official representatives, using machine tools. 


TRADE NOTES 


BarRpDONS & Ovivnr, Cleveland, Ohio, manufacturers of turret lathes, 
are building a large addition to their plant and expect to have it com- 
pleted January 1, 1913. 


CHARLES H. Sawymr, 7 Lake St., Worcester, Mass., has been ap- 
pointed New England representative for Bardons & Oliver, Cleveland, 
Ohio, manufacturers of turret lathes. 


GREENFIELD Tap & Din Co., Greenfield, Mass., has placed the con- 
tract for the erection of four reinforced concrete machine shops with 
the Aberthaw Construction Co., Boston. 


H. W. JoOHNS-MANVILLE Co., Madison Ave. and 41st St., New York, 
furnished about 400,000 square feet of ‘“J-M’’ asbestos roofing to the 
Memphis Union Stock Yards, Memphis, Tenn. 


GARDNER MACHINE Co., Beloit, Wis., has been made the exclusive 
distributor and selling agent for the entire output of abrasive disks 
manufactured by Hermann Behr & Co., Inc., New York. 


Pratt & WHITNHY Co., Hartford, Conn., has opened an office and 
salesroom for small tools and gages at 336 W. 4th St., Cincinnati, 
Ohio. The office will be in charge of Mr. C. M. Pond. 


VAN Dorn & Dutton Co., Cleveland, Ohio, has appointed William E. 
Reau district sales manager for its portable tool department with 
headquarters in the Plymouth Bldg., Minneapolis, Minn. 

J. H. WituriaAMs & Co., 61 Richards St., Brooklyn, N. Y., makers of 
drop forgings, have opened an office and warehouse at 40 S. Clinton 
St., Chicago, Ill, where a large stock of drop-forged specialties will 
be carried. : 

Kerr TURBINE Co., Wellsville, N. Y., has opened an office in Pitts- 
burg to take care of its increasing business in that district. The office 
will be located at 2137 Oliver Bldg., and will be in charge of Mr. R. 
M. Rush, formerly with the Drave-Doyle Co. 
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SOUTHERN PACIFIC ELECTRIC LOCOMOTIVES 


HE first of the fifteen sixty-ton Baldwin-Westinghouse 
electric locomotives under construction for the South- 
ern Pacific Co. has been completed, and is shown in 

Figs. 1 and 2. Twelve of these are so equipped that they can be 
operated on 600 or 1200 volts direct current, and three are for 
600-1500 volts. They will all be used by the Southern Pacific 
Co. on its Pacific Coast properties in freight haulage and 
switching service. The mechanical parts for the engines were 
built by the Baldwin Locomotive Works, at their Philadelphia 
shops, while the electrical equipment was constructed and in- 


PACIFIC ELECTRIC: 
© 1601 


each thirty feet in length. The frame bolsters, to which the 
center pins are secured, consist of plates 15 inches wide and 
11% inch thick. The longitudinal sills are strongly braced 
above these plates by flanged plates, which are riveted to the 
channels transversely. Further bracing is effected by the 
coverplates, which are % inch thick. The cab floor consists 
of diamond plating 4 inch thick, which is laid on the cover- 
plates. The end sills are of cast iron. 

One of the 600—1200-volt locomotives has a step at each end, 
while all of the others are fitted with iron pilots. The couplers 


| 
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Fig. 1. 


stalled by the Westinghouse Electric & Mfg. Co. in its works 
at East Pittsburg. 

While designed primarily for freight service, these locomo- 
tives may be used for passenger train service if necessary. 
The trucks, one of which is shown in Fig. 4, are of the equal- 
ized pedestal type, with rectangular frames which are forged 
in one piece. The bolsters are steel castings, rigidly secured 
to the frame with tapered bolts, and the pedestals are pro- 
tected by shoes, which can easily be replaced when worn. The 
wheels have cast-steel centers with the tires held in place by 
bolted fastenings. Westinghouse EL straight and automatic 
air brake equipment is used, and a hand brake is also pro- 
vided for holding the engine when it is out of service and 
standing in the yards or on sidings. 

The cab underframing consists of four longitudinal sills, 


One of the Southern Pacific’s New Sixty-ton Electric Freight Locomotives 


are of the M.C.B. type, fitted in pocket castings mounted on 
the end sills, with their centers 3314 inches above the rail. 
The cab is of steel, and measures 18 feet long by 9 feet, 6 
inches wide. It is centrally located and is arranged for double 
end operation. A hood is placed at each end of the cab. There 
are side steps at each end of the locomotive, and the cab is 
entered through end doors; the hood is placed out of center. 
which, of course, gives room for a wide running board on 
one side. 

These locomotives are equipped, mechanically, in accordance 
with trunk-line railway practice, Southern Pacific standards 
being followed where possible. The furnishings include an 
air whistle, a standard locomotive bell equipped with an 
automatic bell ringer, and sand boxes located in the hoods 
at each end with pneumatic sanders, 
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The principal dimensions are as follows: 


Track gage, 4 feet, 814 inches. 

Wheel-base, rigid, 7 feet, 4 inches: total 25 feet. 
Driving wheels, diameter outside, 3614 inches. 
Journals, 51% by 10 inches. 

Distance between truck centers, Aue feet, 8 .inches. 
Width, 10 feet over-all. 

Height to top of cab, 11 feet, 51% inches. 

Length between coupler knuckles, 35 feet. 
Weight, 120,000 pounds. 


Four Westinghouse No. 308-D-3 motors drive each of the 
engines. Hach axle is equipped with an independent geared 
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motors in full parallel. On 1200 volts, the motors are oper- 
ated only in full series and in series-parallel. 

Two hand-operated drum type switches, whereby a change 
over from 600 to 1200 volts can be effected, have been installed 
in the cab. Each of these change-over switches simultaneously 
readjusts the divisions in the main resistance, connects the 
two “dynamotors” for 1200-volt operation, and locks the series- 
parallel switch’ in the series position. The same number of 


notches is available on the master controller for 1200-volt 
operation as for 600-volt operation, for full series or series- 
parallel positions. 


The control and line switches, the reverser, 
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Fig. 2. Longitudinal and End Sectional Views showing Arrangement of Equipment 


motor, the motor weight being partially carried by two axle 
bearings, and the remainder being supported by the nose rest- 
ing directly on the truck bolster. The No. 308-D-3 motor has 
the same general characteristics as the Westinghouse standard 
308B 600-volt motor, but is insulated for 1500 volts. Its nor- 


Fig. 3. Entrance to Cab with Hood removed from Dynamotor- 
Compressor 


mal rating with natural ventilation is 225 H.P. at 600 volts. 
The motors are provided with commutating poles and the 
other exclusive features of Westinghouse motors that mini- 
mize maintenance costs. 

Westinghouse unit switch type HL control is used. 
running positions are provided for 600 volts, and two for 1200 
and 1500 volts. To give the three running positions, a pneu- 
matically operated series-parallel switch has been installed. 
This switch can be operated by a control switch from either 
end of the cab, and is so connected that the two motors com- 
prising each pair may be arranged in series or parallel with 
each other, at the will of the operator. - An interlocking ar- 
rangement has been provided, rendering it impossible to op- 
erate the series-parallel switch except when the circuit on 
the main motor is opened. There are eleven notches on the 
master controller with the motors in full series, nine notches 
with the motors in series-parallel, and nine notches with the 
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and the master controller are of the standard Westinghouse 
HL types that have been used on a great many Baldwin-West- 
inghouse locomotives. Each locomotive is equipped with train 
line receptacles and jumpers so that any number of engines 
can be controlled in tandem by one operator. 

In addition to the standard HL control apparatus, a relay 
has been provided which will open all of the circuits on the 
motors whenever the trolley passes a specially arranged aerial 
brush contactor; one of these contactors is mounted on each 
side of every trolley wire section insulator. This device in- 
sures that there can be no current through the motors when 
the trolley passes the section insulator. To set the relay, and 
thereby remake the control circuit, it is necessary to first 
bring the master controller to the “off position. A Westing- 


Fig. 4. Equalized Pedestal Type of Truck, with Motors in Position 
house over-speed relay is provided, which opens the main 
motor circuit when the armature speed exceeds the safe limit. 

A warning signal is located in the locomotive cab which 
notifies the motorman of any open circuit which may be due 
to the action of the overload trip, to the blowing of the main 


fuse, or to the trolley leaving the wire. This feature is of 
particular importance when two locomotives are being oper- 
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ated in tandem, as it makes sure that the operator will be 
notified, should the main circuit on the rear locomotive be 
opened accidentally. 

The air brake equipment includes two D-4-K Westinghouse 
dynamotor driven compressors. Each of the D-4-K com- 
pressors has a displacement capacity of approximately 50 
cubic feet of free air per minute. The dynamotors for oper- 
ating the air compressors were supplied by the Westinghouse 
Electric & Mfg. Co. The dynamotor runs constantly, while 
the friction clutch, pneumatically operated and controlled by 
the main reservoir pressure, will cut in the compressor when- 
ever necessary to maintain a predetermined pressure in the 
main reservoir. Hach dynamotor consists of two sets of arma- 
ture and field windings, which are mounted respectively in 
the same slots and upon the same poles. When the locomo- 
tive is operated on 1200 volts, the two windings are connected 
in series, and current for the lights and controller apparatus 
is tapped midway between the two, providing a voltage of 600 
to ground. When operating on 600 volts, one set of the arma- 
ture and field coils will be cut out and the remaining set will 
operate as in a serics motor. 

Two fans for supplying forced ventilation to the main mo- 
tors are mounted on the extended shafts of the two dyna- 
motors; in addition to their function of supplying cooling air, 
they serve as a light load to limit the speed of the dynamotors 
when the compressors are not in service. With natural ven- 
tilation, the motors and auxiliary apparatus on each locomo- 
tive have sufficient capacity to enable it to exert a tractive 
effort of 5600 pounds continuously. With blowers in opera- 
tion, the locomotive will exert a continuous tractive effort of 
11,520 pounds, and for a period of one hour, a tractive effort 
of 21,600 pounds at a speed of 17.6 miles per hour with 600 
volts at the motors. With clean dry rails, the locomotive can 
exert a momentary tractive effort of 30,000 pounds. 


* + 


HEAT TRANSMISSION THROUGH 
BUILDING WALLS 


-In considering the rate of transmission of heat through 
building materials, considerable uncertainty exists in regard 
to the accuracy of the results obtained, on account of varying 
conditions of wind and weather, leakage, exposure, and a 
number of other causes. The problem becomes especially puz- 
zling when the engineer is called upon to deal with materials 
with which his profession has not had experience. 

The modern tendency to construct shops and manufacturing 
establishments with large window.areas—where the concrete 
or steel frame frequently forms little more than a grid—has 
directed considerable attention to the calculation of the heating 
requirements of such buildings. The Green Fuel Economizer 
Co., Matteawan, N. Y., has recently installed hot-blast heating 
equipments in a number of concrete and glass buildings, and 
also in buildings covered with sheet metal. This installation 
recently afforded an opportunity to ascertain the transmission 
of heat through one of the sheet-metal buildings last referred 
to. This shop has a continuous window space on one side 15 
feet high and on the opposite side 19 feet high. The walls of 
the building consist of corrugated iron of single thickness and 
without lining. The crevices at the eaves are filled with as- 
bestos, the corrugated iron is cemented in at the bottom, and 
other precautions have been taken to make the building as 
nearly air-tight as possible. The exposure of the windows is 
east and west, the smaller windows being on the east side. 

The coefficients given by different authorities for the rate of 
heat transmission through single windows vary somewhat. 
Prof. Homer Woodbridge gives this coefficient for single win- 
dows with a southern exposure as 1 B. T. U. per square foot 
per hour, per degree difference between the inside and outside 
temperatures. This figure is increased 35 per cent for north- 
ern exposures, 25 per cent for western exposures, and 15 per 
cent for eastern exposures. The only available figure for 
corrugated iron without sheathing is the one determined by 
Rietschel, which is 2.132, but no statement is given as to 
whether it refers to superficial wall area or to the actual sur- 
face of the iron. 

In the case of the building under discussion, the total sur- 
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face is made up of approximately 7538 square feet of window 
space which includes the sash, 8247 square feet of wall space, 
and 11,925 square feet of roof. The surfaces of both walls 
and roof are given in superficial area, and in order to account 
for the corrugation in the iron, this value must be multiplied 
by a factor of 1.385. This gives the total area of the walls 
and roof as 20,172. x 1.85 = 27,232 square feet. 

The building is heated by a Green hot-blast heater with 
the assistance of an engine-driven centrifugal fan drawing 
through a “Positiv-flo” heater made up of six sections of four 
rows of piping. The sections measure 7 by 8 feet. The heater 
is ordinarily drained of condensate and air by a Dexter vacuum 
system. There are altogether 6816 lineal feet of one-inch pipe 
in the heater, which is equal to 2272 square feet of heating 
surface. The air is distributed throughout the shop by circu- 
lar sheet-iron conduits with their outlets directed down into 
the zone occupied by the workmen. 

The temperature of the building was maintained constant 
during the test which covered a period of three hours. The 
fan was run at 258 R. P. M., and received 22,416 cubic feet of 
air per minute, figured at a temperature of 50 degrees F; 
this air was actually received by the heater at a temperature 
of 73 degrees F., and delivered from the fan at 156 degrees F. 
The temperature of the steam in the heater was 212 degrees F, 
ind the temperature of the air delivered from the furthest 
outlet was 141.5 degrees F. Under these conditions the tem- 
perature of the building, measured at a distance of three feet 
from the floor, was found to be 66 degrees: F., and measured in 
the gallery, it was 70 degrees F.; the temperature outside 
the building at the time of the test was 15 degrees F. 

Two methods were employed for the determination of the 
total heat supplied. The first method consisted in calcu- 
lating the heat from the rise in temperature of the air passed 
through the heater. By the second method, the heat was 
calculated from the condensation taking place in the heater. 
For the latter purpose the steam pipe from which the steam 
was introduced to the heater was carefully drained and the 
condensate from the heater was weighed. Figured by the air 
method, the consumption of heat was 2,084,000 B. T. U. per 
hour, and by the condensate method 2,029,730 B. T. U. per 
hour. Using these figures, it appears that the average rate 
of heat transmission through the superficial area of the 
building was 1.42 B. T. U. per square foot, per hour, per 
degree difference in temperature, and using the value obtained 
by the steam method, the coefficient is 1.38 B. T. U. per 
square foot, per hour, per degree difference in temperature. 

Taking Prof. Woodbridge’s figures for the rate of heat trans- 
mission through the windows, we would get 1 B. T. U. per 
square foot, per hour, per degree difference in temperature as 
the coefficient for a southern exposure. This value must be 
increased by 15 per cent for an eastern exposure, and 25 
per cent for a western exposure, or an average value of 
approximately 20 per cent for the present case; this gives 
the value of 1.2 as the coefficient-for the window surface. The 
value of the coefficient for the corrugated iron, merely figuring 
the superficial area, is 1.5. Figuring the entire surface of the 
iron gives the value of the coefficient as 1.13, which is less 
than an equivalent amount of glass surface. This result seems 
hardly correct, although it may be so, the explanation being 


that the corrugations in the iron protect the surface to a 


certain extent, thus making the heat transmitted from a square 
foot of corrugated iron less than it would be from an equal 
surface of flat metal. 

Allowing for many indeterminate conditions, it would prob- 
ably be safe in calculating the heat supply for buildings of this 
kind to provide for a coefficient of transmission of 2 B. T. U., 
per square foot, per hour, per degree difference in temperature 
for the whole wall and roof area. 
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In an article in Gluckauf, Mr. S. Schulte states that the 
erosion of the blades of a steam turbine produces changes 
which have a serious effect upon the efficiency of the turbine. 
The lateral wear of the bearings has also a detrimental effect 
on the efficiency, and the duration of the blade decreases with 
increasing steam velocity. It is pointed out that tempera- 
tures of over 480 degrees F, may totally destroy bronze blades 
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in from two to four years. Nickel steel with 25 per cent nickel 
has been found almost useless for turbine blades. The best 
metal for blades is nickel steel with 5 per cent of nickel. As 
a specific example of the decreasing efficiency of a steam tur- 
bine after use, it may be mentioned that in one case a turbine 
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of 500 K. W. capacity running at 3000 revolutions per minute 
showed an increase in steam consumption of 27 per cent after 
it had been running for 29,700 hours. Hence, it appears that 
in order to maintain the initial efficiency of a steam turbine, 
it may require occasional re-blading. 


MAKING NEW DEPARTURE BALL-BEARINGS* 


MACHINING AND GAGING METHODS EMPLOYED IN PRODUCING THE ‘“‘TWO-IN-ONE” BEARING 


BY CHESTER L. LUCAS} 


HE factory of the New 
Departure Mfg. Co., Bris- 
tol, Conn., is now being 
operated to its full capacity in 
the manufacture of ball bear- 
ings. This healthy state of busi- 
ness is largely due to the in- 
creasing number of uses to 
which ball bearings are now 
being put and the realization of 
the economy effected by their 
use. But a few years ago, 
the principal use to which ball 
bearings were put was in the main bearings of the bicycle. 
From this, however, the field for the use of the ball bearing 
has broadened until it now is an important factor in the 
mechanism of automobiles, and is making rapid strides in the 
machine tool field. The future bids fair to see ball bearings 
in general use in machine tools. In order to give the readers 
of MACHINERY a general insight into the ball bearing industry, 


Fig. 1. The New Departure 
Two-in-one Bearing 


Fig. 2. Special Tools used in Machining the Cone 


this article will describe briefly the machining operations con- 
nected with making the parts of a typical bearing. 

The New Departure Mfg. Co. makes three distinct types of 
ball bearings, namely: the single-row, the double-row, and the 
radax. These, of course, are Made in numerous sizes, and as 
it would be obviously impractical for us to take up the de- 
scription of the manufacture of more than one, the double-row 
ball bearing has been selected on account of its general utility 
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Fig. 8. Machining the Cone 
as well as on account of the interesting machining operations 
connected with its manufacture. 
The double-row ball bearing is illustrated in Fig. 1, and in 
Fig. 6 it has been shown in side elevation and in section in 
order to make the construction and relation between the 


* For additional information on this subject previously published in 
MACHINERY, see “Ball and Roller Thrust Bearings," August, 1912, 
engineering edition, and articles there referred to. a ; 

+ Associate Editor of MACHINERY. 


several parts as clear as possible. It will be seen by a glance 
at the latter illustration that the bearing has been designed 
particularly to resist both radial and thrust stresses. More- 
over, on account of the two rows of balls, its capacity for 
load-carrying exceeds that of any other type of bearing, and 
it is more efficient than two single-row bearings would be 


Fig. 4. Gages used on Bearing Parts 


placed side by side. In the double-row bearing it is assured 
that each row of balls will carry a proportional part of the 
load, a condition mechanically impossible in two separate 
bearings. The parts of this bearing are, the cone or inner . 
member, the two cups or outer members, the two bronze ball 
separators, the steel shell which holds the bearing parts to- 
gether, and, of course, the steel balls themselves. 


Turning the Cone 


In taking up the machining of the parts of the New De- 
parture bearing itself, the cone naturally comes first in order. 


, 


Fig. 5. Grinding the Cone Bore 
This part is shown in detail in Fig. 8. By referring to the illus- 
tration Fig. 3 it will be noticed that the production of this 
cone is a simple screw machine job and is handled effectively 


on a Cleveland automatic. The working tools may be plainly 
seen in this illustration, and it will:‘be noticed that circular 
forming tools are used. Attention is called to the fact that 
these forming tools are made from low carbon steel and 
carbonized. The cone is first formed, the forming tool being 
so shaped as to finish the end of the bar and partly sever the 
piece, as well as to turn the races for the balls. The piece is 
then drilled, reamed and cut off. Fig. 2 is shown to illustrate 
the forming tool, cut-off tool, plug gage and limit gage for 
the race section. It will be noticed that the sides of the cut- 
off and forming tool are radially serrated to facilitate holding 
in the forming tool fixture. 
Grinding the Cone 

The cone and the cups which will be subsequently de- 
scribed are, of course, hardened. The first operation in grind- 
ing the cone after hardening is shown in Fig. 5, in which is 
illustrated a special grinding machine for grinding the bore 
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of the cone. For this purpose, the cone is held on the face- 
plate A of the machine illustrated, and it is located thereon 
by means of plug B shown on the end of the table. As will 


be noticed, this locating plug has a pilot which fits into a 
By means 
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corresponding hole in the body of the faceplate. 


Machinery 
Fig. 6. Details of Bearing 


of the larger section of the locating plug, which is a close fit 
for the bore of the unground cone, the work is located cen- 
trally under the clamping plate CO. This clamping plate is 
held against the work by two retaining screws D. When 
released, the clamping plate is held back against the heads of 
the screws by means of spiral springs. A test indicator F, 
mounted on the bracket G, may be swung into position to 
prove the alignment of the work before grinding. For this 


Fig. 7- Gaging Fixture for Cone Bores 


and succeeding grinding operations on this class of work 
which will be described, the speeds used are 300 R. P. M. for 
- the work spindle, and for the grinding wheel a peripheral 
speed of 5000 feet per minute is employed. 

The accuracy of the grinding of the bores of these cones is 
held to 0.0005 inch, and this accuracy is tested from time to 
time by means of the special gaging device which may be 
seen within the bore of the cone in front of the machine. This 


Fig. 8. Details of Cone 


gage is shown in another position at A in Fig. 4. 
illustration it will be seen that the gage consists of a body D, 
supporting at its outer ends two hardened steel bearing pins 
E, and hinged at a central location is gaging arm F, fulcrumed 
on stud G. The short end of this bent lever terminates in a 
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ball H, while the long arm ends in a needle point which indi- 
cates the size of the bore upon the graduated surface J. By 
means of spiral spring K, the gaging lever remains normally 
at its outermost position. Thus, by merely inserting the gage 
in the bore of the cone, the exact size is at once indicated 
upon the graduated section. By gaging from a three-point 
bearing, maximum accuracy is secured. 

The grinding of the races in the cone is illustrated in Fig. 
10, in which the cone A may be seen upon the arbor B. The 
grinding wheel C has a formed face and is used for finishing 
the races. By referring back to Fig. 8, it will be noticed 
that the balls bear only upon the two inner sides of the races 
along the section indicated by A and B. This, of course, 
facilitates meeting the requirements demanded in grinding the 
races, and the operation resolves itself into grinding these two 
sections of the cone races at correct radii whose centers are 
located at proper distances from each other. Referring again 
to Fig. 10, indicating gage D is used to locate the cone at the 
proper position upon the arbor B, after which one of the races 
is ground. Then by moving the wheel the proper distance to 


Fig. 9. Gaging Fixture for Cone Races 
the left, the other 


part of the work. 


radius is ground, which completes this 


Gaging Fixtures for Finished Cones 
The grinding of the cones is held within close limits of 
accuracy. To assist in maintaining proper standards, the two 
gaging fixtures shown in Figs. 7 and 9 are made use of. In 
Fig. 7 is shown the method of gaging the cone bores. This 
fixture is similar to the one shown at A in Fig. 4, but it is far 
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Fig. 10. Grinding the Cone Races 


more accurate. The cones are slipped over the stud which 
may be seen at the left-hand end of the fixture. This stud is 
fitted with a two-point bearing, and the gaging arm forms the 
third point. A multiplying lever extends to the other end of 
the fixture and the end of this lever bears against the plunger 
of the dial gage shown. Any variation in the size of the 
bore is thus multiplied ten times and an error of 0.0001 inch 
is thus indicated as 0.001 inch on the dial. 

The machine shown in Fig. 9 is used for determining the 
accuracy of the ball race grinding. This machine is fitted with 
two indicators connected with the dial gages shown, each of 
which acts upon one of the ball races. The cone is held upon 
an arbor centering it, and the machine indicates errors of 
0.0001 inch in either parallelism or concentricity of the races. 

Machining the Cups 

The cups of New Departure ball bearings are made from 

drop forgings, and the general lines of the finished cup are 
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shown in Fig. 11. The first operation in the machining is 


shown in Fig. 12, being done on a Fay automatic lathe. In 
this illustration, the work A is shown gripped in a universal 
chuck, the jaws B holding the work firmly from the outside. 
Mounted on carriage C, is the forming tool, which is fed into 
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Fig. 11. Details of Cup 


the work, producing the shape required for the ball race. At 
the same time, facing tool D is at work finishing the edge of 
the cup. Referring to Fig. 11, the surfaces indicated at A 
are finished in this operation. Two of the gages used in 
checking the turning operation of the inside of the cups are 
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Fig. 12. Machining the Inside of the Cup 


shown at # and F, H being the plug gage for testing the 
interior diameter, while F is the radius gage for checking the 
internal diameter and radius of the turning of the race. 

The semi-machined cups next go to another Fay automatic 
lathe, where the outside parts of the work are machined. 
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Fig. 18. Details of Shell 


This operation is clearly shown in Fig. 14. The work is held 
in a special chuck A, the principal parts of which are the 
expanding jaws B which grip the work by the inside edge and 
are expanded when the operator turns in the central tapered 
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screw C. The work being thus securely held, the outside face 
is turned by a combination of turning tools on the carriage D. 
These tools are located at a fixed distance apart on carriage 
D and operate simultaneously upon the work. While the edge 
of the cup is being turned, facing tool # is at work finishing 
the face of the cup. The accuracy of these turning operations 
is checked by three gages, of which the one shown in part at 
F gages the outside diameter, the one shown at G@ checks the 
turning of the face and edge, while that shown at H controls 
the thickness of the cup. 


Grinding the Cups 

The Norton automatic grinding machine shown in Fig. 19 
is used for grinding the outside edges of the cups. The opera- 
tion of the machine is extremely interesting, and is essen- 
tially as follows: The cups are fed into the chute A, drop- 
ping down against a pin whose movement is controlled by 
slide B automatically operated through link C. This slide is 
withdrawn. allowing one cup to drop between the spring 


Fig. 14. Machining the Outside of the Cup 


plungers of the grinding machine, These plungers correspond 
to centers, and their: purpose is to focate and drive the work. 
After being chucked, the grinding wheel is passed across the 
face of the work, the number of times having been previously 
determined in accordance with the finished size desired. 
After the cup has been ground, the plungers automatically 
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Fig. 15. Presses for Assembling Bearing Parts 


open, allowing the ring to drop upon an endless belt while a 
new piece is being received by the plungers. The ejected 
piece is carried by the endless belt to the box containing the 
completed work, which may be seen at the left of the machine, 
From time to time, the grinding of this automatic machine 
is checked on the Ames gage, shown on the standard at the 
left of the machine. The cups are slipped under the gaging 
arm until they reach the stop at the left. Errors of 0.0001 
inch are magnified on the dial and thus easily perceptible. 


Grinding the Cone Races, 


From the automatic grinding machine, the cups go to the 
oscillating machines which grind the races. Working parts of 
one of these machines are shown in Fig. 18. The cup is held 


‘by a magnetic chuck A, being located centrally thereon by 


means of fingers B. The current is supplied to this magnetic 
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chuck by means of feed wires C which run to a contact con- 
stantly bearing on a similar contact flange on the rear side 
of the chuck spindle. The wheel spindle D carries a grinding 
wheel whose edge has been shaped to a radius slightly smaller 
than that of the race to be ground. The oscillating head of 
the machine, which carries the chuck and work, is located 
so that the path traversed by the work coincides with the 
radius of the race. This location is reached by moving the 
head to or from the oscillating center upon the slide. The 


% : Wd 
Fig. 16. Spinning the Edge of the Shell over the Assembled Bearing 


oscillating mechanism consists of a crank and arm at the rear 
side of the machine (not shown) which causes the head to 
traverse a path extending over 120 degrees of a circle. Two 
gages are used continuously upon this work, these being 
shown at # and F. These two gages are shown on a larger 
scale in the illustration Fig. 4, where they are indicated as 
B and OG. Gage B is for testing the accuracy of the diameter 
and radius of the ground race, and consists of a central tri- 
angular body from which three hardened and ground steel 
disks are supported. These disks are ground with knife-edges, 
and are of proper diameter to coincide with the curve of the 
race. The gage shown at C in Fig. 4 is used more especially 
as a check on the size of the radius and consists principally 
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Fig. 17. Finish-grinding the Outside of the Bearing 


of a base with two locating lugs and a hardened steel disk 
similar to those before described, but in this case the disk 
is mounted on the end of a lever fulcrumed in the body of 
the gage. Referring again to the gage as shown at F in Fig. 
18, which illustrates the other view of the gage, a spring may 
be seen which tends to keep this disk as far as possible from 
the locating lugs at the other end. In Fig. 4, the gage is 
shown in use, and by this means it is possible to see if the 
race is being ground to the correct radius. 


Assembling the Bearing 


The parts of the bearing are kept in the proper relation to 
each other by means of an enclosing shell. This shell, shown 
in Fig. 13, is of soft sheet steel, and made by a series of ordi- 
nary press operations, consisting of cutting and drawing in 
combination press tools. As it leaves the press, the cup has 
a bottom at one end and the edges are, of course, straight and 
more or less irregular. The bottom is therefore punched out, 
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leaving a flange of the proper width to complete this end of 
the shell. The reverse end is trimmed for a distance that will 
permit of its being rolled in to form the second flange. 

In assembling the bearing, forcing presses are used of the 
two types shown in Fig. 15. The press in the foreground is, 
a hydraulic press, and the one in the background is operated 
by a friction drive. A cup is first forced into the shell, after 
which the cone, a set of balls and a separator are dropped in; 
then comes the second separator, the second set of balls and 
the second cup. As the cups fit tightly within the shell, they 
are forced into their respective places by means of the presses, 
the second cup being inserted to a point where it just touches 
the second row of balls. 


Rolling the Flange 
The rolling-in operation now follows, being done in the ma 
chine shown in Fig. 16. The rolling-in operation, or as it is 


Fig. 18. ‘Oscillator’? Grinding Machine for Cup Races 


‘ 


called, the spinning-over of the shell, is accomplished in three 
operations, all of which are performed on this machine. Re. 
ferring to Fig. 16 in connection with the line engraving Fig 


Fig. 19. Norton Automatic Cup-grinding Machine 


21, the work done in these three operations may be followed. 
The bearing A is held within the collet chuck B, which is 
mounted on the spindle of the machine, The carriage C of 
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the machine is operated in a lateral direction by handwheel D, 
and in a longitudinal direction by handwheel #. Mounted 
upon this carriage is the rolling fixture F which may be swiv- 
eled to any one of three positions, being held in any of these 
positions by means of the index pin G, which is lifted by 
‘ handle H. Corresponding index-pin holes are, of course, lo- 
cated in the body of the carriage. A slide J operates on this 
carriage by means of the large handwheel J. On the forward 
end of this slide the roll K is mounted. This roll is of hard- 
ened steel and has a face approximately 114 inch wide. 

In operation, the carriage is indexed to a position sixty 
degrees from the center line of the bearing, as shown at A 


Fig. 20. Testing the Diameter of the Finished Bearing 


in Fig. 21, at which position the roll is brought up to the 
flange, causing it to turn inward to an amount corresponding 
with this angle. In the meantime, the bearing is being ro- 
tated against the roll. The result of this operation is shown 
at B in the line engraving Fig. 21. This being done, the 
ratchet is indexed to the second position. In this second 
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Fig. 21. Steps in Spinning over the Edge of the Shell 


position, the slide on the carriage stands at a position of thirty 
degrees to the center line of the bearing, and, consequently, 
when the roll is brought into conjunction with the work by 
means of the large handwheel J, the flange of the shell is 
turned inward a corresponding amount, leaving the bearing 
and shell in the condition shown at C in Fig. 21. As soon 
as this part of the work is done, the roll is again withdrawn 
and the carriage swiveled to.a position in line with the center 
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line of the bearing, after which the edge of the shell is rolled 
down into the recess in the outer cup of the bearing, leaving 
it finished as shown at D in Fig. 21. During the three rolling 
operations, the roll is fed from the outside of the shell inward, 
by means of lateral feed-screw handle D. 
Finish-grinding 

In order to give the bearing a finished appearance, as well 
as a truly concentric exterior, it is ground all over after it - 
has been assembled. These grinding operations, which face 
off the ends and periphery of the bearing, are comparatively 
simple, the first being performed in ring grinding machines, 
and the second upon plain grinding machines, as shown in 
Fig. 17. For this latter grinding operation, the bearing is 
held upon an arbor having a fixed collar against which the 
bearing is clamped by means of a washer and nut. 


Finish-inspection and Test of the Bearings 

Fig. 20 illustrates a gaging fixture used by the inspectors 
who pass upon the finished bearings. The gage consists of 
a multiplying lever whose outer end acts upon-an Ames gage. 
A master testing disk is shown at the right, by means of 
which the reading of the gage is checked from time to time. 
In the illustration, three bearings are shown under test. 

The master measuring machine shown in Fig. 22 is used for 
miscellaneous inspecting, but more particularly for the check- 
ing of the master plugs, disks and ring gages which are ex- 
amined every day to insure that they are accurate. This 


Fig. 22. 


Master Measuring Machine 


machine is fitted with a microscope to facilitate the proper 
setting of the vernier. In this illustration it is shown with 
one of the cups between its measuring points. 


* * 


LUBRICATION OF MACHINE TOOLS 


In an article on machine tool lubrication abstracted from 
L’Industria in the foreign review of the Journal of the Ameri- 
can Society of Mechanical Engineers, attention is called to 
the fact that inefficient lubrication in machine tools is the 
principal cause of the rapid deterioration of this class of 
machines. It is the minor or secondary working parts, it is 
stated, which most easily get out of order. The main parts 
are provided with sufficient and continuous lubrication, while 
the secondary parts are left to be lubricated by the workman 
squirting oil through an oil hole from time to time. These 
oil holes, however, often become clogged with dirt; besides, the ; 
lubrication of the minor working mechanisms of the machine 
is often neglected. This was of little consequence as long as 
the speeds of machine tools, in general, were low and the 
power small, but it has become a very important factor under 
present-day conditions. Some American manufacturers, says 
the writer, are beginning to design machine tools with auto- 
matic lubrication throughout, but this practice is not yet as 
general as it ought to be. 


* *e ¥ 


RESTORING OVER-EXPOSED BLUEPRINTS 


C. J. Kranz of Chicago, Tll., writes that over-exposed blue- 
prints can be restored if immersed in hot water. He has used 
hot water successfully for restoring blueprints when the white 
lines were blue and the portions that should normally be blue 
were steel gray. 
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A BETTER MAGAZINE—A PLEA FOR 
COOPERATION 


BY JOHN S. MYERS* 


Am I an editor? No. Then why an editorial from my pen? 
Because I am a reader who understands that the reader is to 
a Magazine what the common people are to a popular govern- 
ment—he’s IT, or should be. Why is the reader IT? Because 
he is the person for whom the magazine is published. If the 
magazine appeals to a reader he is likely to interest his 
friends. This boosts the circulation, and enlarged circulation 
means more advertisers, hence more income for the magazine 
to spend on good articles. 

Every triangle has three angles and three sides. In an 
equilateral triangle the three sides, and consequently the three 
angles, are equal. The conscientious publisher tries to make 
his enterprise an equilateral triangle, but he can do it only 
with cooperation. The three sides are the publishers, the 
readers and the advertisers; the three angles are the view- 
points of these three sides. 

Now how can you obtain a better magazine? By cooperat- 
ing, by making intelligent comments on the articles published, 
by contributing articles, by joining the staff of educators. 
Remember that if the magazine is not what you would have 
it, you are partly to blame. 

One way of aiding the contributors to MAcHINERY is to 
write your comments on the margin of the article and send 
them to the editor or the author. This shows at least that 
you have read the subject matter and were interested. Your 
suggestions may bring forth fruit. For example, see the ac- 
companying reproductions of the pages of an article with 
comments. 
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HOW OAN THE MECHANICAL JOURNALS foreman J One 
BE MADE OF THE MOST VALUE is creative, the other a drone in the hive; one educates and 
TO THEIR PATRONS °?* 


By FRED EB ROGERSt 


contributes much toward mechanical development by the in- 
terchange of ideas between superintendents, designers, fore- 
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your command. The main trouble is that you do not take 
advantage of your opportunity. You have a right to renew or 
discontinue your subscription just as the fancy strikes you, 
but you do not realize that you also have a right to suggest 
ways and means for making the magazine what you would 
have it. 

It is a joy and stimulus to a writer to know that his artli- 
cles have been carefully read. Comment and criticism thereon 


June, 1912 MACHINERY a7 


Changes im Personnet—We welcome all oews regarding bound volumes are available the articles that he previously 


changes of personnel in your organizations. These should be 
, Sent to the journals in all cases whether they are to be pub- 
lished or not. Of course important changes should always be 
published for the information of those who have dealings with 
you in any way So much for the business side, Recognitior 
of the personality of employes is a policy that almost invari- 
ably pays and often you can please a man !mmensely without 
Unduly swelling his head by sending In a personal item on his 
romotion to a position of some importance. 
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e. he latter “knocking” and no one relishes 
it, but all emlightened men, which, of course, includes all ed- 
itors, welcome honest criticism of their publications, by which 
we mean-the pointing out of mistakes and errors of statement. 
I suggest that you can do no greater service to the technical 
is than by systematically writing to the editors and telling 
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cared nothing for may have become of great value. 
Manufacturers should keep files of the leading journals in 
their industry properly arranged and indexed for the benefit 
of the engineers or draftsmen. The latter can hardly afford 
to do it for themselves. Many a man is working over a draft- 
Ing-board for a_draftsman’s salary who is truly an enginee 
within the limited range of his activities and should be cred- 
ited with all the ability he displays and be encouraged to keep 
records of engineering data at your expense. 
Trade Secrets—One of the troublesome things that gall ed- 
tors is the attitude of many manufacturers toward “trade 
secrets” and alleged trade secrets, We realize that commercial 
prestige and success in some cases depend upon keeping cer- 
taln processes and methods closely guarded, but in the manu- 
facture of metal producs there is very little indeed that is 
not known to a large number of men who are well-versed in 
their/trades. The plant that excludes visitors in order to keep 
its specialized knowledge in, by that policy generally keeps 
out the knowledge of what is going on elsewhere. A close 
corporation—close in the sense of keeping its methods secret-— 
will eventually die of dry rot. A policy of secrecy puts the 
management at the mercy of its superintendent and foremen 
and workmen. The writer has found in a few cases that super- 
intendents foster the idea that many of the methods introduced 
by them are original and should be carefully guarded, when ag 


a matter of fact they originated elsewhere. These employes 


build themselves up by deceit and ull the management into a 
state of fancied security when their supposed monopoly of 
special processes has existence only in their imaginations, 
Now as to the best policy to accord to editors in regard to 
Teal secret methods. It is our belfef that the best way to 
guard them so far as general publicity is concerned is to take 
the editors of reputable journals into your confidence and 
show and explain to them the general principles employed. 
You will thus preserve the methods from publication in the 
first place if they are actually known only in your plant, or 
in the second place you may Jearn that you have been deceived 
and that/your supposed secret is no secret at all. 
strate how effectively the confidence of a manufac- 
may safeguard his interests, the following example is 
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The answer to tlie question can be put in one word, and 
that is cooperation. This papér will then be for the most 
part an explanation of my views on what cooperation between, 
the reader, advertiser, publisher and ed/tor means and how 
tt can be promoted. I am, of course, addressing men who are 


men and machinists, whereas the other js a non-producer and 
contributes nothing. The real value of a mechanical journal, 
then, efin be gaged to a large extent by the educational value 
of its readig pages, because the demand for modern equip- 
ment js directly proportional to the knowledge possessed by 
those who are to use the equipment. -A journal without inter- 


chiefly interested in ‘the machine business, but much that is’ esting reading pages has no backbone, What that means is 
said applies to technical journalism generally. clearly stated in the little girl’s definition’ “She backbone is 
Trade and Technical Journals.—The term “trade journal” is ¥ something that holds up the head and ribs and keeps one from 
Gndiscriminately and improperly applied to many specialized] Pyaving legs clear up to the neck.” 
pub:seations. A trade journal fs one that is exclusively devoted >) 
to the news of-a trade, giving prices, sales, accounts of new 
projects. changes in personnel of concerns, combinations and 
‘other matters of a purely commercial nature. This term can- 
not be properly applicd to the leading mechanical journals, 
as they are really technica) publications containing little of 
a purely news character, as news is regarded by the daily 
papers. They are chiefly given over to the Sclence and prac- 
tice of a specialized business and are recognized mediums for 
the exchange of the best Ideas on theory and performance. 


ress which well-known engineer in a consulting capacity to advise upon 
pase of the indyMies those technical matters in which he is especially proficient. 
fe 


{ mention this to show you what our conception is of the 
relation of a trade or technical journal to Its readers. 

While it may be that the problems that stump you will also 
stump the editor unaided, remember that he is in close touch 
with an army of men—machinists, toolmakers, draftsmen, en- 
gineers, superintendents and others—who are up against almost 
every conceivable problem in the world of mechanics. Your, 
mechanical perplexities turned into the editorial sanctum will 


. 3 th act as suggestions, if nothing more, for articles and editorials 
and the technical journals are sharply differentiated by the 4, subjects of timely and vital interest. You probably know 
subjects to which their pages are chiefly devoted. + 


th hanical journals eive man: 
Printing and Publishing —Contrary to a not uncommon hey¥ap» pItishey Tre 7 ‘ticle 
belief, the business of publishing periodicals is quite distinct fd 4 ee, f “Fe 
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from printing them. Not al] publishers are printers any more 
than all printers are publishers. I mention this to show 
that ‘he business of publishing a technical journal is some- 
what intangible, consisting essentially of an organization hav- 
fng three definite objects—first, to produce a journal which 
readers will subscribe for; second, to obtain a circulation 
which makes the advertising space valuable to manufacturers 
fn its field; and third, to secure advertising patronage from 
the manufacturers in the field which the journal represents. 
This {s the logical order in which these different departments 
of the business should be placed, but frequently inexperienced 
publishers eadeavor to reverse the order, putting the advertis- 
ing first an®_the circulation last. Advertising is necessary for 
any periodical under present conditions, and the advertising 
Income {3 more than three-quarters of the total. The subserip- 
tion income is barely sufficient to pay for the white paper and 
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Value of the Reading Pages—For the sa of emphasis we 


will expand a little in(following around the circle of relative 
‘Value-) It is the circulation of a paper which gives the adver- 
tising pages their value, and it Js the reading pages which 
maintain that circulation, although we are not unmindful of 
the fact that a paper maybe of little value, or it may contain 
no matter at all, and still have a circulation, There is a vas 
faifference, however, between a paper containing high-grad| 
echnical matter and one having little or no material tha 
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has planned for that which certain ones of you will furnish. 
Now why can there not be established an. understanding be- 
tween groups of machine too) builders to the end that they 
will advertise in harmony, having in mind certain combinations 


* Paper read before the semiannual convention of the National 
Machine Tool Builders’ Association, Atlantic City, N J., May 16-17 
+ Edi! 


itor of MaciiNneRY. of gaulpment, which arg most off i specified? Take, for ex- 
COMAAL At Lrlbyinthe 
‘ ’ 


Ife unr 
Aktimaliy for 
A scythe is whetted by a stone, but man’s intellect is best 
whetted by contact with other intellects similarly trained and 
interested. You may be marooned on an intellectual oasis, as 


far as personal contact is concerned, yet you have freedom of 
expression and response through the technical press ever at 


* Address: 2456 Almond St., Philadelphia, Pa. 


It is a curfous anomaly of our present commercial system that 
to induce a customer to purchase a thing he wants and In- 
tends to buy often costs more than to produce tt. Whether thig 
condition is due to the machinations of the middlemen, the 
stupidity of customers, or economic relations too subtle to 
define, is not our province to determine. [re fact is that pub- 
licity is the breath of life of modern business. 

The cautious man objects that his competitors will find out 
ll about his methods, and says that would never do. The 
cautious man is right in saying that his competitors wii] learn 
about his methods—but most of them they already know 
They will know, however, what the methods of the cautious 


spur him to further effort and put him in touch with his 
readers’ viewpoints. If you cannot write a good article your- 
self, you can offer intelligent comment in the manner indi- 
cated, and will find that such mental exercise is good for you 


—tit will teach you to read appreciatively. 
* * * 


NEW METHOD OF GALVANIZING IRON 


A description of a new method recently patented of galvan- 
izing iron is quoted in the United States Daily Consular and 
Trade Reports from a German publication substantially as 
follows: To protect iron objects from rust it is customary to 
coat them with zinc, deposited either electrolytically or by 
plunging them in a bath of melted zinc. The disadvantage 
of these methods is that real fusion of the two metals is not 
obtained, and as a result the zine coating does not properly 
protect the iron surface underneath The defect is avoided 
by the new process which consists in so preparing the iron 
that the zinc is intimately associated with the surface of the 
iron, being deposited into its pores. After steeping the parts 
to be coated in sulphuric acid, they are placed in a solution 
of mercuric chloride, and then heated, resulting in the decom- 
position of the mercuric chloride and precipitation of metallic 
mercury which forms an amalgam on the surface. The iron 
is then plunged into a zine bath heated to 500 degrees F., 
where it remains three minutes. The zinc coating deposited 
by this method adheres very strongly to the metal. Micro- 
scopic investigation shows that the zinc penetrates into the 
pores of the iron, and in case a portion of the coating is worn 
or peeled off, the iron does not rust owing to the presence of 
sufficient zinc in the surface to protect the metal from the 
action of the atmosphere. In other words, there is a perfect 
alloy or association of the two metals at the point of juncture. 
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5 SAFEGUARDS FOR POWER PRESSES* 


A NUMBER OF EFFECTIVE SAFETY DEVICES ADOPTED BY LEADING MANUFACTURERS 


BY EDWARD EK. HAMMOND’ 


The problem of providing for the safety of power-press 
operators presents two possibilities of solution. The first 


alternative is to use presses equipped with some form of auto- 
matic feeding device that makes it unnecessary for the oper- 
ator to put his fingers under the ram, The second is to adopt 


The different forms of automatic feeding devices which 
have been successfully applied in power-press work were fully 
discussed in articles published in MAcuHINERY October, 1911, 
and January, 1912. Owing to the fact that automatic feeding 
removes the necessity for the operator to put his hands under 
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Fig. 1. The Cream City Accident Preventer 
made by Geuder, Paeschke, & Frey Co, 


Fig. 4. The Jones Stamping Press Guard; 
Ram Descending 


some form of safeguard that keeps his hands away from the 
die during the working stroke of the ram. 


* For further information relating to the safeguarding of machinery 
and the prevention of accidents in shops and factories, see “‘Preven- 
tion of Industrial Accidents,’ MACHINERY, engineering edition, April, 
1912, and “The Prevention of Industrial Accidents,” in the engineer- 
ing edition, November, 1911. See also the list of previously published 
matter referred to in connection with the article last mentioned. 


Fig. 2. Safeguard with Pantograph Gate which 
expands from Side 


Fig. 5. The Jones Press Guard in Position 
before Treadle is tripped 


Same Press as in Fig. 2, with Guard 
folded to One Side 


Fig. 3. 
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Fig. 6. Safeguard using a Bar instead 
of Gates 

the ram, presses equipped with such feeding devices are as 
safe as they can be made for handling the class of work re- 
quired of them. These devices do not reduce the operator’s 
output, and the only argument against them is that the first 
cost of presses equipped with automatic feeding devices is 
higher. 
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In this article, different forms of power-press safeguards 
which have found successful application in well-known manu- 
facturing plants, will be described. An important advantage 
in favor of their application lies in the fact that they can be 
used on the presses which a shop already has in operation, 
thus providing for the safety of the operator at a relatively 
small expense. Among the different types, one can almost 
always be found which will meet the requirements of any 
one class of power-press work. 

The advisability of adopting every precaution to provide 
for the operator’s safety offers little ground for discussion. 
Aside from humanitarian considerations, which constitute a 


Fig. '7. Guard Bar swung over Die by a Twisted Rod 


sufficient reason, safeguards are well worth while when con- 
sidered from a purely economic standpoint. The premiums 
charged for accident insurance for operators of power presses 
average about eight times the rates for operators of other 
classes of metal working machinery. Well designed safe- 
guards reduce the risk involved and enable a considerable 
saving to be.made in the cost of accident insurance, 


The Cream City Accident Preventer 


The safeguard illustrated in Fig. 1 is manufactured by the 
Geuder, Paeschke & Frey Co., Milwaukee, Wis. In the manu- 
‘facture of tinware and sheet steel ware, this company experi- 
enced great-trouble from the injury of power press operators, 
and as the result of study given to the subject, the guard 
shown in Fig. 1 was developed. The original idea was merely 
to avoid power press accidents in the company’s shops, but 
the guard was found to give such satisfaction that it was 
decided to place it upon the market. It is known as the 
“Cream City accident preventer,” the first two words corre- 
sponding with the names of this company’s other products. 

The guard consists of an expanding gate, of the pantograph 
type, which opens before each down-stroke of the ram, thus 
blocking the approach to the die. It is attached to the press 
by means of two brackets A, which are secured to the press 
by means of the regular gib screws. The method of operation 
is entirely automatic. A lever B is fulcrumed to the side of 
the press where the driving clutch is located, and is con- 
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nected with the treadle by means of rod C. When the treadle 
is tripped, this rod pulls down the lever, which, in its turn, 
expands the gate in advance of the descent of the ram. The 
guard is arranged in such a manner that the gate must be 
all the way down before the clutch can be engaged. This 
makes it necessary for the operator to remove his hands from 
the work before the press can be tripped, and should he at- 
tempt to adjust the position of a blank at the last moment— 
which has been one of the most frequent causes of accidents 
on unguarded presses—the descent of the gate is checked, 
thus preventing the engagement of the clutch and the down- 
stroke of the ram. When the treadle is released, the tension 
of spring D causes the gate to return instantly to the folded 
position, so that it is out of the way for the next operation. 

At the place where lever B is pivoted to the frame of the 
press, a screw # is provided, which enables the point to which 
the gate must descend before the clutch is engaged to be 
adjusted. For most classes of work, this screw is set to bring 
the gate to within at least 1/8 inch of the table before the 
clutch is engaged. Such a setting, however, wouid interfere 
with sheets that extend out in front of the press, and for 
such classes of work the gate is set. to descend to a point 
just above the level of the die before the engagement of the 
clutch can be effected. In such cases, the bottom of the gate 
is practically in contact with the face of the work; conse- 
quently, the same degree of protection for the operator is 
secured. 

The application of this guard does not require the construc- 
tion of the press to be altered in any way, the only work 


Fig 8. Guard Bar swung over Die by Pin in Spiral Groove 


necessary being that of drilling and tapping holes for the 
bolts which secure the operating lever B to the frame of the 
machine. The openings in the guard gate enable the operator 
to have his work in plain view at all times. ~ 

A somewhat similar, although less efficient guard than the 
one just described, is shown in Figs. 2 and 8. In this case 
the pantograph gate expands from the side, its movement 
being controlled by the bar A. As the slide descends, this bar, 
which is attached to it, engages a cam carried by the pivot 
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on which lever B is mounted. This swings lever B down into 
a nearly horizontal position, as shown in Fig. 2, and expands 
the pantograph gate across the front of the die, through the 
leverage exerted by the extended arm OC of the gate. The 
action of the mechanism is so timed that the gate shuts off 


i wen 
Fig. 9. Safeguard with Gate which swings from the Side 
access to the die before the punch has descended upon it. 
When the ram rises, bar A is carried up with it. This re- 
leases the mechanism, and the gate is closed by the tension 
of spring D; HE is simply a guide in which the gate travels. 
The Jones Stamping Press Guard 


The press illustrated in Figs. 4 and 5 is equipped with a 
safety device known as the Jones stamping press guard, 
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Fig. 11. Guard which sweeps over Die before Ram descends 


which is manufactured by the Jones Safety Device Co., Chi- 
cago, Ill. When in operation, the wire-mesh gate drops some- 
what ahead of the down-stroke of the ram, thus barring the 
operator’s access to the die during the working stroke. The 
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design is such that the gate must reach the bottom of its 
stroke, which brings it into contact with the table, before 
the clutch can be engaged. 

The operation of the guard is controlled by lever A, which 
is pivoted to the frame of the press. 


Connection is made 


Fig. 10. Guard with a Plate operated by Cam attached to the Ram 


between the treadle and the clutch by means of two rods 
which are secured to this lever by adjustable clips. When 
the guard is to be applied to an inclinable press, the treadle 
rod is in two sections, which are threaded at their ends to 
carry an adjusting clip, so that the length of the rod can be 
varied as required. 

When the treadle is pushed down to trip the press, lever A 
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Fig. 12. Same Guard as in Fig. 11, in Position in Front of Die 


carries the gate down to the table. If the operator fails to 
remove his hand from the die, the descent of the gate is 
blocked and this prevents the press from operating, because 
the clutch cannot be engaged until the gate has reached the 
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bottom of its stroke. After the ram has completed its work- 
ing stroke and started to rise, the gate is immediately lifted 
by the action of a spring which connects the rear end of lever 
A and the frame of the press. If it is more convenient, this 
spring can be attached between the treadle and the frame of 
the machine. The instantaneous action of this spring pre- 
vents the output from being reduced, as the guard is out of 


Fig. 13. Arrangement of the Benjamin Stamping Press Guard 


Fig. 15. Mechanism of the Bliss Automatic Safety Clutch 


the way as soon as the ram has risen sufficiently to enable 
the operator to begin preparing for another operation. 

Clip B, which secures the gate bar to lever A, enables the 
position of the guard to be adjusted to meet the requirements 
of different classes of work and dies. The gate should always 
be set to a point where it touches the table before the clutch 
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can be engaged. This guard is easily attached to the press 
on which it is to be used. The only work entailed consists 
of drilling and tapping holes in the frame to secure the oper- 
ating mechanism in place. In some cases, the wire mesh 
gate has been replaced by a flat rod, covered with leather, 
somewhat similar in shape to the one upon which the wire 
netting is mounted. The object of this modification is to 


= 
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Fig. 16. The Improved Queen City Safety Press 


allow the operator an unobstructed view of his work during 
the entire working period of the press. 

In Fig. 6 a power press guard is illustrated which works 
on much the same principle that governs the operation of the 
ones shown in Figs. 1, 4 and 5. In this case, the guard bar A 
has been adopted in place of the gates used in the two other 
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devices referred to. When an operator is working at a press 
equipped with one of these guards, his hands are beneath the 
bar A and this bar must drop to the die bed before the clutch 
can be engaged. This makes it impossible for the operator 
to trip the press and forget to remove his hands from the 
die, because, under these conditions, bar A cannot fall far 
enough to allow the clutch to be engaged. 

The operation of this guard is controlled by lever B which 
is pivoted to the frame of the press at CO. When the treadle 
is depressed, this lever carries the guard bar down with it. 
After the guard has practically reached the die bed, lever B 
engages the stop D on the clutch rod and pushes it down 
sufficiently to throw the clutch into action. 

It will be seen from the illustration that the position of the 
guard rod can be adjusted horizontally at # and vertically at 
F, and that the stop D on the clutch rod may be adjusted to 
correspond with different settings at F. This enables the 
guard to be adapted to different classes of work. The stop D 
should, in all cases, be set so that the clutch cannot be en- 
gaged until the guard rod is almost in contact with the die 
bed. 

After the press has been tripped, spring G throws the 
guard up as soon as the ram has begun its return stroke, so 
that the operator is not delayed in any way. This type of 
guard can be applied to any type of press without altering 
its construction, by simply drilling and tapping the holes in 
the frame of the machine necessary for securing the guard 
in place. 

The two guards shown in Figs. 7 and 8 work on essentially 
the same principle. When the ram of the machine shown in 
Fig. 7 begins its down-stroke, the vertical rod A is rotated by 
means of the twisted section which runs through a bearing 
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The action of the guard shown in Fig. 8 is similar to that 
of the one just described, but in this case the round rod A, 
with a spiral groove cut in it, has been substituted for the 
twisted square rod shown in the preceding illustration. The - 
groove in this rod is engaged by a pin in bearing B, thus 
swinging the guard bar C as previously described. 


Guards used in the General Electric Co.’s Shops 


The guard illustrated in Fig. 9 was developed by the Gen- 
eral Electric Co., for use in its power-press shops. When 
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Fig. 18. Guard used for Operations on Thin Stock 


the operator sets the press in motion, the pin which runs in 
slot A swings lever B about pivot.C. The shape of slot A is 
such that lever B carries the gate to the right a little ahead 
of the down-stroke of the ram. This shuts off access to the 
die during the working stroke of the press; should the oper- 
ator fail to remove his hands from 


Fig. 17. A Modification of Design, replacing Springs by a Link and Weight 


in B. This causes bar C to swing over the die, and in case 
the operator has neglected to remove his hands, they are 
struck by this bar, thus warning him of his danger. Bar C 
moves considerably before the ram has reached the bottom 
of its stroke, so that the operator is given plenty of time to 
get his hands out of danger if he has neglected to do so at 
the time of tripping the press. 


the work at the time of tripping the 
slide, he is warned of his danger by 
the movement of the guard. The 
gate runs on a guide on the die bed. 
The guard is secured to the press 
by bracket D, which carries the 
pivot C. This bracket is secured by 
one of the gib screws and a couple 
of small pins which prevent it from 
rotating. 

Fig. 10 illustrates another form 
of power press guard which has been 
used in the shops of the General 
Electric Co. In this case, the guard 
plate A comes forward, ahead of the 
down-stroke of the ram, and pushes 
the operator’s hands away from the 
die. The movement of the guard 
plate is controlled by a cam at- 
tached to the rear of the slide. When 
the working stroke has been com- 
pleted and the slide commences its 
upward travel, this cam releases the 
guard and allows it to be returned 
to the rear of the die by the ten- 
sion of a spring. 

The guard illustrated in Figs. 11 
and 12 has been adopted by the Gen- 
eral Electric Co. to supersede the 
equipment shown in the preceding 
illustration. In this case, guard 
plate A .swings on rod B, passing 
over the die far enough ahead of 
the ram to give the operator ample 
time to get his hands out of danger 
if he has neglected to do so at the 
proper time. The guard is attached to the press by means of 
bracket O, which is held in place by means of the regular gib 
screws. Rod B is a loose fit in this bracket, so that it is easily 
rotated by the action of D upon the twisted section of the rod. 

When a press is engaged in stamping out parts from thin 
sheets, a guard of the type shown in Fig. 18 can be used to 
good advantage. In using a press equipped in this way, the 
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operator slips the stock under guard A, The space between 
the bottom of this guard and the die is just sufficient to admit 
the stock, but will not permit the operator’s fingers to get 
within reach of danger. The General Electric Co. uses guards 
of this type on presses for stamping mica insulations; they 
would prove equally serviceable on other classes of work 
where thin stock is being handled. 


The Benjamin Stamping Press Guard 


The stamping presses illustrated in Figs. 13 and 14 are 
equipped with a safeguard which has been designed and 
placed upon the market by the Benjamin Electric Mfg. Co., 
Chicago, Ill. This device was first developed to meet the re- 
quirements of the Benjamin shops, but proved to be so satis- 
factory that it has recently been placed upon. the market. 
It is not intended for presses used for blanking from strips 
or ribbon stock, and when presses are used alternately for 
such operations and for stamping, the guard may be easily 
disconnected, and the regular treadle used. This change does 
not involve any particular risk, as blanking operations on 
ribbon stock do not require the operator to work with his 
fingers under the ram. : 

As shown in the illustration, the guard consists of two 
hand levers A, one at each side of the press. These levers 
connect with the equalizer B which is mounted on the clutch 
rod. This equalizer swings about a pivot at its center, so 
that pushing down only one of the hand levers does not have 
any effect upon the clutch. Both levers must be pushed 
down to trip the press, and as both hands are required 
for this purpose, the operator cannot get his fingers 
caught. The release of either lever allows the latch to return 
to its normal position, thus making it impossible for the press 
to repeat unless both levers are kept down until the second 
stroke has been started. In this case, the operator would 
not have time to get his hand under the ram before its down- 
ward travel was completed. Different arrangements of this 
guard have been worked out to adapt it for use on all standard 
forms of presses, two such arrangements being shown in the 
illustrations. 

Experience has shown that it is poor policy to depend upon 
the tension of a spring to control the operation of any mech- 
anism, the failure of which may inflict a serious injury upon 
the operator. The tension of a spring weakens with age, and 
may become inadequate for the service which is required 
of it. 

Fig. 17 illustrates a power press that was originally 
equipped with the springs C and D, as shown at the right- 
hand side of the engraving. The danger of relying upon 
these springs to control the clutch was realized, and the de- 
sign of the press was modified, as shown at the left-hand side 
of the illustration. Here link A and counterweight B have 
replaced the springs, so that there is no possibility of failure 
due to an inadequate tension, as the clutch is now controlled 
by the constant force of gravity. 


The Bliss Safety Clutch 


A large majority of power-press accidents are caused by the 
failure of the operator to remove his foot from the treadle 
after completing an operation. In such cases, the wheel is 
kept locked to the shaft and causes the ram to descend a 
second time when the operator is not expecting it. To avoid 
such accidents, the EH. W. Bliss Co., Brooklyn, N. Y., and 
several other well-known builders of power presses, have de- 
signed clutches which require the treadle to first be released 
and then pushed down again in order to cause the ram to de- 
scend for the next operation. 

Fig. 15 shows the Bliss safety clutch, which operates in 
accordance with this principle. When the treadle is pushed 
down, latch CO is lowered by means of trip-hook B, thus allow- 
ing the end of the clutch-key D to spring out and throw the 
clutch proper into position to engage with the flywheel. The 
shaft now revolves, bringing trip-dog H against trip-hook B, 
disengaging it and breaking the connection between latch C 
and the treadle rod that connects at A. This allows the latch 
to spring up and throw the clutch out of action. 

When the foot is removed from the treadle, trip-hook B 
re-engages With latch C, and the mechanism is ready to be 
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tripped for the next operation. The press may be run con- 
tinuously by sliding the trip-hook B ahead of the spring- 
pin Ff. In this position, the trip-dog does not strike against 
the hook, and no break is made between the treadle and the 
clutch. Consequently, the slide continues to operate as long 
as the treadle is kept down. The E. W. Bliss Co. is now put- 
ting these clutches on all of its presses. 


The Improved Queen City Safety Press 

The press illustrated in Fig. 16 is built by the Queen City 
Punch & Shear Co., Cincinnati, O., and has been designed 
along lines which provide for the operators’ safety. The 
oscillating table A swings out from under the ram to permit 
the removal of finished work and the substitution of new 
blanks. Hence the operator does not need to put his hands 
under the ram. The oscillation of the table is controlled by 
means of rocker arm B and cam C@. The machine shown in 
the illustration is equipped with a double set of dies and 
requires two men to operate it, one standing at the front and 
the other at the rear. After the working stroke, the die bed 
in which the work has been formed or pressed remains sta- 
tionary until the ram is partly raised. It then moves forward 
to the operator and remains at rest long enough to give him 
ample time to remove the finished work from the dies and 
replace it with new blanks. During this time, the other die 
bed is under the ram, a working stroke of the press being 
made. The die beds thus receive alternate strokes of the 
press, allowing plenty of time for the operators to perform 
their work, while the dies are swung out away from the 
danger zone beneath the ram. Machines of this type are also 
built with a single die bed and only require one operator to 


run them. 
* * * 


LAPPING CRANK-CASES 


In the best types of automobile engines, all the vital parts, 
such as the transmission gears, etc., are enclosed in cases to 
protect them from dust and dirt. Another point which is just 
as important as protection from dirt is proper lubrication. In. 
some engines this is accomplished by filling the cases with 
lubricating oil, which, of course, necessitates that they be 
oil-tight. 

Instead of using packing between the surfaces of the crank- 
and transmission-cases that come in contact, the White Co., 
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Lapping the Contact Surfaces of Crank-cases to make them Oil-tight 


Cleveland, Ohio laps all the contact surfaces. This operation 
is accomplished as shown in the accompanying illustration. A 
large surface plate is coated with oil and emery, and the cases, 
after having their contact surfaces milled, are moved back 
and forth on this plate until a true surface is obtained. This 
method makes an oil-tight fit which is superior to shims or 
packing. 1B}, AM al, 

: * * # 

Switzerland, the area of which equals about one-third of 
that of Pennsylvania, has about 2800 miles of railway, of 
which 103 miles or about 3.7 per cent of the total is in tun- 
nels. No less than nine of these are more than five miles 
long, the total number of tunnels being 415. 
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DEVELOPING MACHINE TOOLS TO MEET 
MANUFACTURING CONDITIONS 


A well-known machine tool builder, whose product is of a 
specialized nature, has consistently followed a practice during 
the past five or six years that undoubtedly has helped greatly 
in perfecting his machines and selling methods. He took con- 
tracts for machining certain difficult pieces in large numbers, 
submitting prices in competition with other concerns doing 
contract work. The contracts obtained necessitated equipping 
a section of his plant on a manufacturing basis to handle this 
special work. His owh machines were installed and fitted 
with appliances to facilitate the operations as far as possible, 
after a thorough analysis and time study had been made, and 
in filling the contracts, workmen were trained to handle 
peculiar machining propositions with facility and speed never 
before equalled. 

The result was that the limitations as well as the capabili- 
ties of his line of tools became apparent as they never had 
before. Where weaknesses were discovered, the design of the 
machine was changed to eliminate them, but the most im- 
portant result was in finding out just how the machine could 
be used in manufacturing work to the best advantage. This 
manufacturer now has a corps of salesmen who know ex- 
actly what they are talking about and can prove what they 
claim. They can go into a plant and size up the possibilities 
of machining almost any given part by their specialized prac- 
tice, making estimates based on the data acquired in the 
home plant, and when the machines are installed, operators 
can be sent to instruct workmen in handling the parts to the 
best advantage. Consequently guarantees of production can 
be made and fulfilled that competing makers would not dare 
to offer. 


Ee Sa J 


THE VALUE OF A PROPER FINISH 


A prospective’ purchaser forms his first impression of a 
machine largely from its appearance. Sometimes good points 
in the design are evident at a glance—although this is seldom 
the case—but whether these points of more intrinsic value 
show up or not, the care which has been taken in finishing 
the different parts of the machine contributes much to its 
appearance and the impression made. 

In deciding upon the finish for each part, two points should 
be considered—the durability of a given finish under the con- 
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ditions to which it will be exposed in service, and its effect 
on the general appearance of the machine. The argument is 
sometimes advanced that an outlay for unnecessary finish 
adds to the price which the customer must pay for his ma- 
chines, without giving him any additional value. This is 
hardly accurate. Shop environment exerts a strong influence 
upon the ideals of a conscientious mechanicy and he will 
naturally strive for higher attainments in the quality of his . 
work when it is produced on machines which are well finished. 

From the builder’s standpoint a good finish is obviously de- 
sirable, in that it constitutes an outward manifestation of 
the quality of the materials and workmanship put into the 
machine. For instance, where parts are poorly finished be- 
cause the mechanical operation of the machine does not re- 
quire them to be accurate, the conclusion naturally follows 
that the entire machine has been produced with a correspond- 
ing lack of care. In this connection, a clearly defined line 
must be drawn between the substitution of finish for quality 
in the materials used. The former cannot be regarded in any 
other light than a deliberate attempt at deception, but a 
finish that truly represents the quality of the machine, is 
one of the best means at the builder’s command for expressing 
the care that has been taken in the selection of materials and 
in the process of manufacture. 


* * * 


MEASURING SCREW THREADS 


Although much has been written on the characteristics of 
screw threads, screws and taps, and the methods by which 
they should be measured, it appears that there are Many me- 
chanics who are not as well informed on these subjects as 
they shopld be. Tap manufacturers constantly receive com- 
plaints that their taps are not up to size, when the whole 
trouble lies in the fact that the users do not know how to 
measure tap threads properly. Few people realize, it appears, 
that the outside diameter is of little practical importance, 
provided it is not under size. A tap is not defective if the 


outside diameter is considerably over size, provided the pitch 


or angle diameter is not above the prescribed limit. A tap 
should always be measured in the angle of the thread, the 
well-known Brown & Sharpe thread micrometer being the 
tool most used for this purpose. When using this microm- 
eter, certain precautions must be taken, however, which 
those unfamiliar with its use are likely to overlook. 

A tap manufacturer received several complaints from one of 
his best customers, that the taps supplied were under size. 
Now, as a matter of fact, while certain limits are necessary in 
tap manufacturing, as well as in other fields, no reputable 
tap maker would ever let a tap go out of his shop that was 
under size.. Taps should always be a certain amount over 
size, in order to compensate for errors in lead and to pro- 
vide for a reasonable amount of wear. Some tap manufac’ 
turers even instruct their inspection departments to reject 
taps that are exactly to size, because such a tap, having no 
provision for compensating for errors in the lead, is practically 
to be regarded as being under the standard size. Hence the 
manufacturer of the taps that were said to be under size, 
doubted the accuracy of the statement, and as the customer 
who had made the complaint was one well worth taking 
care of, he went to the latter’s plant, several hundred miles 
distant, to personally investigate the methods and measuring 
tools used for testing the taps he had supplied. He found that 
the man who did the testing—apparently a good, all-around 
mechanic—measured the angle diameter of the threads with 
a Brown & Sharpe micrometer by holding the tap steadily 
in one position while he screwed down the micrometer point 
onto it. When measured in this way the point and anvil 
are likely to bear upon the surface of the thread at points 
below or above the actual diameter of the tap thread, so that 
the true dimension is not obtained, and most of the taps 
will appear to be below standard size. The angle diameter 
should be measured by passing the tap back and forth between 
the point and the anvil of the thread micrometer, so as to 
make sure that the largest dimension or the actual diameter 
is being measured. When the taps in question were measured 
in this way, they were all found to be a certain amount over 
the standard size, meeting all requirements. 
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A mistake sometimes is made in measuring threads in the 
angle with the B. & S. thread micrometer, by using the wrong 
anvil. The anvil is limited in its capacity to certain sizes 
of thread, and should agree with the number of threads per 
inch to be measured. The reason for this is that if made 
large enough to measure a four-threads-per-inch thread, it 
would be too wide at the top to measure, say, a twenty- 
threads-per-inch thread. If, again, it were designed to 
measure a twenty-threads-per-inch thread it would be so 
small that a four-threads-per-inch thread would not have a 
proper bearing in the anvil. Hence each screw thread mi- 
crometer is limited to the range of threads per inch that can 
be measured with the anvil furnished with the tool, and care 
should be used to employ these micrometers only with anvils 
designed for the particular numbers of threads per inch to be 
measured. Otherwise the readings obtained cannot be de- 


pended upon. 
* * * 


WIRE AND SHEET-METAL STANDARD 
GAGES 


The confusion incident to the use of many gages is com- 
monly experienced by all who have to specify wire and sheet 
metals. We have in common use the American or Brown & 
Sharpe gage, Birmingham or Stubs iron wire, Stubs steel 
wire gage, Roebling and Washburn & Moen gage, British Im- 
perial wire gage, U. S. standard gage for sheet and plate iron 
and steel, Edison or circular wire gage, steel music wire gage, 
twist drill and steel wire gage and letter drill gage. These 
gages can be combined so as to give an ascending series dif- 
fering approximately by thousandths or half thousandths 
inch, but any one of the standard gages taken by itself will 
be found to give a large number of sizes varying by small 
increments at certain stations. Between these stations there 
are wide gaps that the gage does not provide sizes for. If it 
is necessary to use sizes between those specified by a com- 
monly used gage, other gages must be resorted to, in order to 
specify the desired dimensions. 

The following extract from a letter received from a repre- 
sentative of one of the large machinery manufacturing con- 
cerns describes the situation clearly: 

I am chief draftsman at one plant of a company which 
operates four drafting departments. Hach department spe- 
cifies different gages for the same material. I find coil 
springs specified under four gages, and the same confusing 

conditions prevail with sheet metal, copper and brass. 
Sheet copper is specified by ounces and by the Stubs wire 
gage. Inasmuch as the various existing plants of our 
company exchange details and specifications, you can un- 
derstand how confusing our drawing files are because of 
these conditions. 

The need for a commonly accepted standard of wire and 
sheet-metal gages becomes more and more imperative as the 
manufacturing industries of the United States grow in im- 
portance and diversity. The American Society of Mechanical 
Engineers has appointed a committee to investigate the pres- 
ent systems of gages with the view of securing the adoption 
of some standard gage embracing the best features of all, 
which will be known as the standard wire and gage system 
recommended by the society. 

The gage system, that is the system of referring to wire and 
sheet-metal diameters and thicknesses by numbers, is prob- 
ably too firmly established to be changed. Nevertheless, it 
seems that we could profitably abolish the gage system in 
favor of a decimal system giving in every case the thick- 
ness in thousandths of an inch, instead of referring to it 
by an arbitrary number liable to be confused with the numbers 


of other gages. 
* * * 


The use of aluminum is constantly being extended into new 
fields. One of the latest applications of this metal, says the 
Scientific American, is for making foil to take the place of tin 
foil in wrapping up food products. Aluminum foil can now 
be made with a thickness of less than 0.002 inch. Aluminum 
powder is also coming into common use as the basis for 
a paint which is especially valuable for exposed metallic sur- 
faces. Aluminum powder is very soft and adhesive, some- 
what similar to graphite. 
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STEELS FOR TAPS, DRILLS AND MILLING 
CUTTERS 


While any good high-carbon or high-speed steel can be 
used successfully for drills and milling cutters, when the re- 
quirement is simply that the steel shall possess good cutting 
qualities, the conditions met with in tap making make it 
necessary to select the steel to be used with great care. The 
best steel for taps must, in the first place, possess the same 
good qualities, as regards cutting properties and strength, as 
steel for other cutting tools, but, in addition, it must be so 
uniform in its composition that it is possible to cut the 
thread and harden the tap with the assurance that the lead 
of the thread of the hardened tool will be within certain speci- 
fied limits. There are certain steels which, as far as strength 
and cutting qualities are concerned, would be excellent to use 
for taps, were it not for the fact that it is impossible to 
control the lead of the thread in the hardening process. Some 
of these steels will sometimes lengthen and sometimes become 
shorter in the lead, so as to make it impossible to compensate 
for the change in hardening by cutting the tap either long or 
short in the lead before hardening. 

The Winter Bros. Co., of Wrentham, Mass., has experi- 
mented extensively to determine the best grade of steel to be 
used for high-class taps—that is, taps that after hardening will 
be as true to size, both as regards diameter and lead, as 
possible. During the last two years this firm has tried out 
twenty-six different kinds of steel and has finally settled 
upon using a steel made by an English maker, because this 
steel was found to be more uniformethan any steel obtainable 
elsewhere. The results of the Winter Bros. Co.’s experiments 
are, in a general way, as follows: 

The best steel to use for tapping cast iron and brass is 
one containing from two to three per cent tungsten, but 
otherwise having the same composition as an ordinary high- 
carbon steel, that is, with from about 1.15 to 1.25 per cent of 
carbon. This steel, if uniform in its composition, will con- 
tract or shorten 0.002 inch per inch in hardening, the same as 
most carbon steels. When hardening, it should be heated to 
a higher heat than a regular carbon steel, possibly to a 
temperature of 100 degrees F. higher (or up to about 1525 
degrees F.) than that used for a carbon steel. It will also 
stand a greater variation in its hardening heat, and is, hence, 
easier to handle than steels that require closer watching in 
this respect. 

The best steel for taps to be used on steel, as far as 
strength is concerned, is vanadium alloy steel containing from 
0.25 up to 1 per cent of vanadium. The greater the vanadium 
content, the greater is the strength of the steel. The ob- 
jection to this kind of steel for taps, however, is that it is 
very uncertain as regards its change in hardening. It is 
likely either to shorten or lengthen up to 0.002 inch per inch, 
and, hence, it is practically impossible to secure taps of 
correct lead when using this steel. The carbon content is 
the same as in regular carbon steels used for this purpose— 
from 1.15 to 1.25 per cent. An advantage of the steel is that 
it is easily hardened as it will stand a variation in the hard- 
ening heat of about 100 degrees F. without showing any 
marked difference in the qualities of the hardened tap. 

It should be mentioned, however, that while thé vanadium 
alloy steel experimented with by the Winter Bros. Co., proved 
very uncertain as regards its change in hardening, it is possi- 
ble that the vanadium had no influence in this matter. It may 
be that the mere addition of vanadium to a steel which with- 
out vanadium will change uniformly, would not injure it in 
this respect. This, however, is a matter that has not been 
decided, and further experiments would prove of value. 

Expensive special steels are obtainable in the market that 
will show practically no change whatever in either the lead or 
diameter of a tap when hardened, but steels of this character, 
while excellent in special instances, are not commercially 
suitable for tap making on account of the increased cost. 
Hence, in order to meet the requirements of the trade, the 
tap maker is forced to look around for a steel, the price 
of which is not prohibitive and which, at the same time, will 
meet the requirements as regards strength and uniformity. 
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These conditions are fairly well met in certain English and 
Swedish steels. These steels are more uniform as regards 
the change in hardening than are ordinary American tool 
steels, and they also differ from most of these steels in one 
particular: they nearly always lengthen, instead of shorten- 
ing, about 0.002 inch per inch in hardening. The objections 
to English and Swedish steels are that the bars are not rolled 
as well as are those of American manufacture; they are 
rougher, they are not always round, and sometimes they are 
larger in diameter at one end of the bar than at the other. 

High-speed steel is not used to any great extent for taps, 
one reason being the difficulty of hardening a high-speed steel 
tap with its fine cutting edges, which cannot be ground after 
hardening and which are liable to be injured by the extreme 
heat to which high-speed steel must be subjected in the hard- 
ening process. A high-speed steel suitable for taps should 
contain from 0.60 to 0.75 per cent of carbon and from 15 to 
20 per cent of tungsten. This steel will harden at from 2100 
to 2200 degrees F. The temper should be drawn at from 500 
(in some cases) to 1000 degrees F. High-speed steel taps 
have been found especially advantageous for automatic screw 
machine work, particularly when tapping in brass or bronze. 
When used under these conditions, it has been found that the 
production per tap has been increased from five to fifteen 
times by the use of this material for the taps. The price of 
taps made from high-speed steel is, on an average, from three 
to four times that of ordinary carbon steel taps. The strength 
of high-speed steel drill rod, when properly hardened and 
tempered, is, on an average, slightly greater than that of 
carbon steel drill rod. 

While, as mentioned, high-speed steel is not used to any 
great extent for taps at the present time, the Winter Bros. Co. 
states that the demand is increasing to a considerable extent. 
Although many tap manufacturers have had difficulty in hard- 
ening high-speed steel taps, this company has had no trouble 
in this respect, on account of the methods used for the purpose. 
A difficulty that has been met with, however, is that of keep- 
ing the cutting edges on the tools with which the high-speed 
tool taps and dies are threaded. The tools wear so fast that it 
is very difficult to cut smooth threads of correct form. 

The superiority of the English and Swedish steel over the 
American made steel is very difficult to explain, because if 
a chemical analysis is made, it is often found that the Ameri- 
can steel is freer from impurities—phosphorus and sulphur— 
than are these foreign steels; yet the latter will have greater 
strength, possess as good cutting qualities, and show greater 
uniformity after hardening. The cause, no doubt, is to be 
found in the different composition of the iron ores and the 
different processes to which American and foreign steels are 
subjected while being manufactured into tool steel. 

While high-speed steel is not used to a great extent for 
taps, it is being used to a constantly increasing extent for 
milling cutters and drills. It is always advisable to use high- 
speed steel for these tools if they are used in regular manu- 
facturing work. A high-speed steel cutter, for example, can 
be run at a cutting speed of from 100 to 125 feet per minute, 
while a carbon cutter should not be run at a higher speed 
than from 50 to 60 feet per minute. The high-speed steel 
cutter will also last from three to four times as long between 
grindings as a carbon steel cutter. Hence, it is safe to say 
that the output of the high-speed steel cutter between grind- 
ings will be from six to eight times that of a carbon steel 
cutter, while the price of high-speed steel milling cutters is 
only about three times that of carbon steel cutters. 

Practically any good brand of carbon steel or high-speed 
steel is satisfactory for milling cutters or drills. 
increases the strength and is, therefore, of special value in 
steel used for drills. High-speed steel drills have a capacity 
of from five to six times (in some cases up to ten times) that 
of carbon steel drills. For the larger sizes of drills, in manu- 
facturing work, high-speed steel is of a decided advantage, as 
the price for drills larger than 5/8 inch in diameter is only 
about three times that of carbon steel drills. On the smaller 
sizes, however, tne price of the high-speed steel drills in- 
creases proportionately to that of carbon steel drills, so that 
for a 1/8-inch drill the price is about seven times greater 
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when using high-speed steel than when using carbon steel. 
Hence, the advantage in using high-speed steel for small 
sizes of drills is not as great, and, in some cases, the use of 
high-speed steel on the smaller sizes may be inadvisable. 

While, as a general rule, it is advantageous to use high- 
speed steel cutters for all manufacturing work, there are 
some exceptions. Angular cutters, having a sharp corner, 
cannot be run at the high speed most advantageous for high-- 
speed steels without danger of breaking off the weak points 
on the teeth, and, hence, in this case, the advantages of the 
better steel cannot be realized. There is also danger of burn- 
ing the pointed cutting edges in hardening the high-speed 
steel cutters. Neither is high-speed steel particularly suited 
for gear-cutters or cutters used for work where the surface 
being cut is required to be especially smooth and of good 
finish. The high-speed steel cutter becomes dull at least as 
rapidly as does the carbon steel cutter, and in this state it 
will not produce a better surface than would a dull carbon 
steel cutter, but it has the advantage that it can continue to 
cut with its dull cutting edge on roughing work for a much 
longer time. Where a good finish is required, however, a 
sharp edge and a moderate speed are necessary, and as the 
advantages of the high-speed steel are not brought out under 
these conditions, there is no object in making cutters for 
this purpose from that material. The makers of milling cut- 
ters state that at the present time from 40 to 50 per. cent of 
all milling cutters are made from high-speed steel. 

Twist drills are made from high-speed steel to even a 
greater extent. Most firms making twist drills state that 
about 50 per cent, or perhaps slightly more, of their drills are 
made from this steel, while in the case of one firm, 75 per 
cent of all the drills made are high-speed steel drills. When 
carbon steel is used for drills, a steel containing as much as 
1.30 per cent carbon is found to give the best results. A 
high-speed steel containing 18 per cent tungsten and 0.25 per 
cent vanadium is recommended for high-speed steel drills. 

To illustrate the advantage of using a high-speed steel con- 
taining a high percentage of vanadium, the following ex- 
ample may be cited: A 3/4-inch drill made of a high-speed 
steel containing 1.25 per cent vanadium and 17 per cent tung- 
sten was run at 600 revolutions per minute and with an 
8-inch feed, drilling cast iron. The drill was used almost 
continuously and required to be ground but once a day. In 
a general way, it may be stated that high-speed steel drills 
containing this percentage of vanadium will last twice as 
long between grindings as ordinary high-speed steel drills. 
The price of drills of this material should not be more than 
10 per cent greater than that of ordinary high-speed steel 
drills containing no vanadium. 

When using high-speed steel for drills, it is necessary to 
allow a greater amount of stock for grinding after. hardening 
than when using carbon steel. This is on account of the scale 
that is produced on high-speed steel tools in the hardening 
process. Ordinarily from 0.010 to 0.015 inch is allowed for 
grinding on ordinary carbon steel drills, while those made 
from high-speed steels have an allowance of about 0.025 inch. 

In the making of reamers, there is no advantage in the use 
of high-speed steel, except in the case of chucking reamers. A 
high-speed steel reamer will not retain its size any longer 
than a carbon-steel reamer will, and with the slow speed at 
which hand reamers are used, there would be no other ad- 


vantage to be gained. 
* * * 


According to an item in Engineering, the Russian Govern- 
ment has decided upon building a railway from Vladikavkas 
to Tiflis, right through the Caucasus mountains. The dis- 
tance between these two cities by a straight line is only 125 
miles, but, at present, it can be covered by rail only by making 
a long loop around the Caucasus chain, a journey of 990 miles 
long. The new project requires, however, the construction of 
a tunnel nearly 16 miles long, at a height more than 4000 
feet above sea level. It is estimated that eight years will be 
required for the construction. Another interesting tunneling 
project of considerable magnitude is that being planned at 
Montreal, Canada, where it is proposed to construct a tunnel 
under the St. Lawrence River for the use of all Canadian 
railways. 
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DYNAMICS OF GAS ENGINE CAMS*—1 


AN INVESTIGATION INTO THE RELATIVE MERITS OF DIFFERENT TYPES OF CAMS 


BY M. TERRY+ 


To design a cam of proper shape for a given movement re- 
quires, in the majority of cases, only a general knowledge of 
the elements of mechanism. However, the timing cams of a 
gas engine—most notably a marine, automobile or aerial en- 
gine—where the parts in motion move at a high velocity, 
constitute an exception. To design this class of cams of the 
proper shape requires a full working knowledge of mechanics, 
and it seems that the correct design of these cams is a sub- 
ject generally neglected by most draftsmen and designers. 
There is a great temptation to treat the timing cams as mere 
trips, intended to give a certain lift to their respective val- 
ves. When, therefore, a designer recognizes the importance 
of dynamic analysis of timing cams, he finds himself practi- 
cally alone in his attempt to solve the problem, as there is 
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Section through Three-port, Two- 
stroke Cycle Engine 


Fig. 1. 


no reliable data on this subject available. The discussion that 
has so far been published has been superficial; a volume 
would be required to thoroughly cover the subject and do it 
justice. 

It is the object of the writer, in the following, to analyze 
the different types of cams, and to make a comparison be- 
tween the designs. While the present article deals primarily 
with the various timing cams of automobile engines, the 
author believes that the study of the dynamics connected with 
them will be of interest to all readers of MACHINERY, Whether 
they are directly engaged in the automobile industry or not. 
A short introduction on the types of engines used in self- 
propelled vehicles, and a survey of the present situation, will 
help the layman to grasp the importance of the problem and 
acquaint him, in a general way, with the “whys and where- 
fores” of the various types of valves used on the present-day 
motor cars. 

* See MACHINDRY, engineering edition, February, 1911, ‘Timing an 


Offset Automobile Engine,’ and other articles there referred to. 
7 Address: 910 E. Washington St., Ann Arbor, Mich. 


Fig. 2. Section through Poppet Valve Engine 
of the L-type 


Need of Valves 

There are two general types of gas engines, known as two- 
and four-stroke cycle engines; but no matter what type of 
engine is selected for automobile use, the cycle consists of 
four distinct acts, namely: suction, compression, expansion, 
and exhaust. In the two-stroke cycle engine these four acts 
are accomplished in one revolution of the crankshaft or two 
strokes of the piston, while in the four-stroke cycle engine 
these four acts are extended over a period of two revolutions 
of the crankshaft or four strokes of the piston. 

In the two-stroke cycle engine, suitable exhaust and inlet 
ports are’ provided in the cylinder walls, which the piston in 
its course of travel covers and uncovers, drawing in or ex- 
pelling gases, and thus acting as its own valve. (See Fig. 1.) 
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Fig. 3. Section through Valve of a Poppet 
Valve Engine of the Overhead Type 

The piston of a four-stroke cycle engine, however, cannot 

unassisted pe its own valve, as it will uncover both ports 

every other stroke, while the four-cycle action requires 

the opening of the ports only once in four strokes of the 

piston. Hence the need of auxiliary valves. ' 


Types of Valves 

The great majority of automobile engines operate on the 
four-cycle principle. These engines canbe classified in 
various ways—horizontal or vertical, long- or short-stroke, 
water- or air-cooled, etc.; but, the classification which inter- 
ests us most at present is that based on the type of valves 
employed. When studied from this point of view, any engine 
can be placed in one of the three following groups: 


1.° Poppet valve engine, shown in Figs. 2 and 3. 
2. Sliding piston-valve engine, shown in Fig. 4. 
3. Rotary valve engine, shown in Fig. 5. 


At present the first group is by far the largest, and the 
poppet valve engines represent a well tried out, established 
and conventional form of design. The second group, up to a 
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short time ago, was in its experimental stage, but with the 
recent advent of the “Silent-Knight” engine, it is considered 
by some to be the coming rival of the first group. The rotary 
valve engines are conceded to be in a purely experimental 
stage of development. 

In the last group the inlet and exhaust valves have a con- 
tinuous rotary motion, accomplished either by direct gearing 
with the crankshaft, or by means of an endless silent chain 
driven by the crankshaft. Thus, on account of the continuous 
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their seats (flat or conical) which are formed either in the 
main casting or in inserted cages at right angles to the path 
of the valves. (See Figs. 2 and 3.) In a properly working 
gas engine these seats determine, then, one of the extreme 
points in the line of. valve travel, and with this arrangement, 
the use of rigid linkage for poppet valve gears is out of the 
question. Even if it were possible by accurate machining or 
careful adjustment to introduce some kind of rigid linkage, 
the difference in contraction and expansion of the cylinder 
casting and the valve stems would 
soon result in an appreciable gap be- 
tween the valves and their seats, 
which, in turn, would be the cause of 
gas leakage, poor compression, pre- 
ignition, back-firing and other well- 
known gas engine troubles; hence, the 
apparent necessity for a linkage with 
one or more “broken joints,’ a cam to 
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Fig. 4. Sliding Piston-valve Engine 


rotary motion of the valves, the cam problem does not exist 
in this group. 

The first two groups have the feature of reciprocating valve 
motion in common. The valve mechanism of the sliding 
sleeve engine is a miniature reproduction of the main work- 
ing parts of the engine; in other words, it consists of a sec- 
ondary crankshaft, connecting-rods and pistons (or sleeves as 
used in the “Silent-Knight” engine). The secondary crank- 
shaft receives its motion from the main crankshaft, either by 
means of gears or an endless silent chain, and with the as- 
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Fig. 5. Arrangement of a Rotary Valve Engine 
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by the modern automobile engine is 

due to its valves. As the noise is due 
directly to the pounding action of the 
valve gear at its broken joints and at 
the valve seat, no improvement along 
this line can be expected until design- 
ers turn their attention to the study 
of the various cam shapes and their 
respective dynamic effects. 

Brief History of Development of 

Automobile Engine Cams 

The design and construction of 
power plants of the early motor cars 
were based largely on two elements: 
guesswork and the then established 
practice in stationary and marine 
gas engine work. In the latter class of engines a cam of the 
type shown in Fig. 6 was used almost exclusively, so there 
is but little wonder that it was also adopted by the early 
automobile manufacturers. This cam is still retained in auto- 
mobile engines when a so-called “mushroom” type of follower 
is employed; but for a roller-follower it was displaced entirely 
by the so-called “tangential” cam. 

Some eight years ago the Buick Motor Co., then located in 
Detroit, Mich., and engaged in the construction of Marine en- 
gines, was experimenting with its first model of self-propelled 
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Fig. 6. Cam used on Early Automobile Engines 


Sistance of the small connecting-rods it imparts a reciprocat- 
ing motion to the secondary pistons—valves or sleeve-valves, 
as the case may be. These valves travel in a smooth bore 
with no obstacles in their paths. The highest and the lowest 
points of their travel are determined by the throw of the sec- 
ondary crankshaft. In other words, the entire linkage of the 
sliding piston or sleeve-valve is rigid. 

As mentioned before, the poppet valves also have a recipro- 
cating motion, but, in order to insure gas-tightness in the 
working cylinder, the valves must be brought tightly against 
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Fig. '7. Dimensions of Exhaust and Inlet Cams 


vehicles. It was not long before it was discovered that the 
old marine type of cam was altogether too noisy on high en- 
gine speeds. In searching for a more suitable shape of cam, it 
was observed that the noise seemed to decrease as the radius 
of the arc AB, Fig. 6, was increased. In the light of this 
discovery, the next idea that naturally suggested itself was 
to make the radius of the arc infinite, or, in other words, to 
make the arc AB a straight line. The results obtained were 
so gratifying that this new cam—now known as tangential— 
was immediately adopted, and the Buick Motor Co. was soon 
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followed in this by other manufacturers. At present, the vast 
majority of the motor car engines are equipped with tangen- 
tial cams. 

Whether the Buick Motor Co. deserves the entire credit for 
the introduction of the tangential type of cam or not, is, of 
course, pretty difficult to say. There is no doubt, however, 
that the tangential cam is merely a product of experimental 
development, whereas the uniformly accelerated and retarded 
motion cam is a product of study based on the well-known 
laws of falling bodies. The fact that the simple contour of 
the tangential cam makes it an easy manufacturing proposi- 
tion and permits of ready detection of error in the inspection 
room, undoubtedly hastened its general adoption in the motor 
car field; but the very simplicity of its shape has aroused 
suspicion in the minds of many as to its other advantages, 
and has been the cause of many proposals to have it replaced 
by the uniformly accelerated and retarded motion cam. Per- 
haps one of the earliest proposals made in this country was 
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Fig. 8. Timing Diagram for Cams 


published in 1905 by Mr. P. M. Heldt, editor of the Horseless 
Age. This question was again referred to in that publication 
in 1911 (issue of June 28, page 1088), which indicates that 
an opposite view—if one were ever held by anybody—was 
never given any publicity, or, at least, not sufficiently proved. 

The author wishes to state at the outset that until a short 
time ago he shared Mr. Heldt’s opinion, and that he was 
greatly puzzled by the results of a practical experiment which 
turned out contrary to his expectations. When he started the 
present investigation it was his purpose to prove the superi- 
ority of the uniformly accelerated and retarded motion cam 
over its tangential rival, but his logic brought him to entirely 
different conclusions. 

Analysis of Tangential Cam 

Let us now first take an actual case from practice and 
analyze the working conditions. Suppose an engine of 4-inch 
bore and 5-inch stroke is to have the following timing and 
general dimensions: : 


Exhaust opens 35 degrees ahead of the lower dead center. 
Exhaust closes 5 degrees past the upper dead center. 
Inlet opens 10 degrees past the upper dead center. 
Inlet closes 30 degrees past the lower dead center. 
Cam to be of the tangential type. 
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Base circle of the cam —1.000 inch diameter. 
Cam roller circle = 1.000 inch diameter. 
Lift of cams = ¥Y, inch. 

Radius of cam fillet = 
Clearance angle = 
Maximum speed of the engine at which quiet operation of 
valves is expected, to be between 1600 and 1700 R. P.M. 


In regard to timing, the reader is referred to the article, 
“Timing an Offset Automobile Engine,” in MAcuinrry, engi- 
neering edition, February, 1911. The problem of clearance 
and clearance angle will be taken up in detail later on. 

Fig. 8, known as a timing diagram, represents the path of 
the piston, length of connecting-rod, length of crank, and the 
crank circle. The opening and closing points of the valves 
are referred to the latter. Thus the inlet valve of the first 
cylinder begins to open at the instant the first crank pin is 
10 degrees past the upper dead center, etc. 

It is evident then from Fig. 8 that the exhaust valves are 
open during 220 degrees and the inlet valves during 200 de- 
grees of the crankshaft motion. Since the camshaft revolves 
at one-half the speed of the crankshaft, the angles of exhaust 
and inlet cams will be 110 degrees and 100 degrees, respec- 
tively. To these angles we must add 10 degrees (twice the 
clearance angle), giving 120 degrees for the exhaust and 110 
degrees for the inlet cam. This is shown in Fig. 7. The 
dimensions given are those found on a manufacturing draw- . 
ing. Assuming that. the steel cams in their finished forms 
correspond exactly to the dimensions given in Fig. 7, we shall 
proceed to analyze their action. 

From Fig. 2 it is clear that the motion of the valve gear 
as a whole is identical with the motion of the cam roller cen- 
ter. The motion of either is referred to the camshaft center, 
which is regarded as stationary. The camshaft turns in a 
left-hand direction with a constant angular speed, and the 
roller center (as well as the rest of the valve gear) moves 
up and down in a straight line with a variable speed. The 
relative motion of the cam and roller centers will remain un- 
changed if we consider the cam stationary and the roller 
following the contour of the cam. 


Exhaust Cam 

In Fig. 9 is shown the exhaust cam and its roller. The face 
of the cam (C@C,) is a straight line, and, as the roller moves 
along this line, its center A describes a straight line parallel 
to OC, As the roller center assumes its successive positions 
at A,, A,, A3, etc., its distance from the cam center increases. 

If D is the distance of A from O, in inches, corresponding 
to any angle @, then: 

OA OC+CA %+% al 
zs cos 6 COS 0 


cos 0 COs 0 

Now, if the roller did not rise at all, its center A would 
have followed the circular path AB, the center of which lies 
at O. Consequently, the actual rise of the roller correspond- 
ing to 0, 6, etc., is measured by A,B,, A,B,, etc. 

If LZ stands for the lift or rise of the roller center in inches, 

1 
L=D—O0A= 


then 
—1 
j cos 6 


This equation represents the law governing the motion of 
the valve gear as long as the roller is in contact with the 
face of the cam, i. e., from C to (,. As this law is expressed 
in terms of 6 it is of importance to us to know the limiting 
values of @ between which it operates. 

From Fig. 9 it is clear that the limiting values are zero and 
the angle AOA, The probiem is to find the value AOA, in 
degrees. For the sake of clearness, we shall use the right half 
of the cam; the latter being symmetrical, the same construc- 
tion would apply to either side. CC, is tangent at C to the 
base circle of the cam and at (, to the fillet circle, the center 
of which lies at F. Hence CC, is at right angles to OA at @ 
and to FO, at O, Draw HF parallel to C0, Then EF is at 
right angles to OA. Also, since A,C, is at right angles to 
OO, at C,, line FO,A, is a straight line. 

By construction, 

HOO. fC 34" ineb. 
OH=0C —CE =>%— k= % inch. 
OF=00,—FC,=% — %= % inch. 
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25 — 2 =F inch. 
HE = O00 =AA,—%Binch: ; 
Ad, eee 


OA 1 


Hence, 


tan AOA,= » and angle AOA,= 26 


1 
2 
deg. 34 min. 
The first law of motion of our valve gear, as we shall refer 
to it from now on, is expressed by the equation: 
al 


C= —1 


COs 0 

the limiting values of @ being 0 and 26 degrees 34 minutes. 
Now, let us look into the motion of the valve gear while the 
roller is traveling on the cam fillet. In order to make our 
discussion clearer, we shall carry out the geometrical con- 
struction simultaneously in Figs. 9 and 10. It is evident 
from Fig. 9 that, as the periphery of the roller moves along 
the fillet are C,C,, the center of the roller describes the are 
A,A, concentric with (0,0; In other words, the roller center 
moves in an are of a circle the center of which lies at # and 
the radius of which is FA,. 

Now, FA, = FC, + C.4,=> % + % = % inch, and OF = 
5g inch. Then, if in Fig. 10, with # as a center, we describe 
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Angle AOA, = FA,O = A,OA, But angle AOA, = 26 de- 
grees 34 minutes. Hence angle A,OA, = 26 degrees 34 min- 
utes. 

The valve, then, attains its full lift of % inch in 53 de- 
grees 8 minutes of the angular rotation of the cam. During 
the remaining portion of cam’s rotation, known as dwell— 
equal to 6 degrees 52 minutes, considering only one-half of 
the cam—the valve remains stationary, and its third law of 
motion may be expressed as L = \% inch. 


Inlet Cam 

Thus far we have considered the exhaust cam only, but 
it can be easily demonstrated that the motion of the inlet 
valve gear is identical with that of the exhaust, except that 
it begins and ends 5 degrees later with respect to the hori- 
zontal center line of the camshaft. By comparing Fig. 11 
with Figs. 9 and 10, the reader will have no trouble in dis- 
covering the truth of this statement for himself. The laws 
of motion and the limits between which they operate are the - 
same for both the inlet and exhaust valves, and this fact can 
be taken advantage of in making the valve springs inter- 
changeable, as well as the rest of the valve gear. It may be 
stated here, in a general way, that, while the roller moves 


Fig. 9 


Fig. 10 Machinery 


Figs. 9 and 10. Diagrams used for the Analysis of the Dynamics of a Tangential Exhaust Cam 


a circle of radius F'A,, the circumference of the circle will 
pass through O. Note, however, that this is not always the 
case. In this instance it is due to the fact that the roller 
diameter is equal to the diameter of the base circle of the 
cam, and also to the fact that the radius of the fillet is made 
equal to one-half of the cam lift. The roller center, as ex- 
plained before, describes the arc A,A,. Take any position of 
the roller center, as A;; its distance from O = OA, = OA, 
cos 6; = 1.25 cos 8; inch. 

With O as a center and OA as a radius, strike the arc AB 
(same as in Fig. 9). The actual lift of the roller center at 
A; equals: 

B,A; = OA, cos 8; — OB; = 1.25 cos 8; — 1. 

Since A; is any position of the roller center on its path 
A,A,, the same equation will apply to every point on that 
path. Hence, 

i = 1.25 cos'8 — 1: 

This equation represents what we shall term the second 
law of the valve gear motion. 

It will be observed that this second law of motion is: ex- 
pressed in terms of a constantly decreasing angle. The lift 
increases as the angle 6 decreases. The limits of B are 0 de- 
gree and the value of angle A,OA,. It remains to determine 
the value of this angle, 


along the face of the cam, the valve has an accelerated mo- 
tion, and during the roller’s -contact with the cam fillet, the 
valve has a retarded motion. In fact, the sole object of the 
fillet is to serve as a cushion. ° 

There are several camshafts made with the exhaust cam 
fillet of somewhat greater radius than that of the inlet cam, in 
the belief that the exhaust cam requires more cushioning. 
That there is absolutely no reason for it may be demonstrated 
by the study and comparison of Figs. 9, 10 and 11. 


Lift, Velocity and Acceleration 
Let 


a==the angle formed at any instant during the upward 
motion of the valve by the line of cam and roller 
centers with the line OA. The maximum value 
of a is 53 degrees’ 8 minutes, according to Figs. 9, 10 
and 11. For the sake of simplicity, we will make it 
53 degrees. (Tables I and II, column 1.) 

@6=the angle that enters in the equation of the first law 
of motion. It is identical with a except that its maxi- 
mum value equals 26 degrees 30 minutes (one-half of 
the maximum value of a). (Table I, column 2.) 

B=—the angle that enters in the equation of the second 
law of motion. Like a and @ it represents the angular 
position of the cam, but is measured from the line 


November, 1912 


OA, In other words, during the required motion of 
the valve gear, angle 8 decreases as a increases; the 
relation between f and a is expressed by the following 
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degrees, the camshaft turns through 360 * 14 = 5040 degrees 
in one second. Therefore, the time unit corresponding to 
one degree is 1/5040 second. For the sake of simplicity we 


equation: 6 = 53 degrees — a (Table II, column 2). shall assume one degree = 1/5000 second, or one second = 
L=lift of valve gear in inches corresponding to any 5000 degrees. Hence, 
TABLE I, ANALYSIS OF GAS ENGINE EXHAUST CAM Vics pee (Tables I and II, column 6.) 
12 
1 2 3 4 5 6 7 8 5000 x 5000 xX a 25,000,000 a 
ee eS ake Mees | ALLE ph eae | dant 5 Ad A= -aO TOSS 
a _, L Vv Vv ary, A ue oe 
aie as eS (Tables I and II, column 8.) 
s 
ay ae Pbonndoe j It may occur to some that in carrying out the 
J 0.0001524 | 0.0635 + values of Z, column 4, Tables I and II, to seven 
Ae renee ed 0004570 f] 0.1904 |. 0 CodnUse ater decimal places one loses “the sense of values,” and 
2 | 2 | 1.0006094 | 0.0006094. 0.0007629 | 0.31785 0.0003059 637.3 D , 
3 3 | 1.0018728 | 0.00187238 00010695 0.4456 0. 0008066 6388.7 that in practice both the cam and the roller will 
: bag teecety peers 0.0013780 | 0.5742 nee ne vary enough to affect the third decimal place by 
x : 98 0.0016885 | 0.7085 0 0008105 646. one or two units. Indeed, were we to attach im- 
6 | 6 | 1.0055088 | 0.00550838 00020014 | 0.8339 0.00038129 651.9 ; 
7 | 7 | 1.0075097 | 0.0075097 | 9 qoogi77 | o 9657 | 9-0008163 659.0 portance to any one value of L, it would be folly 
8 | 8 | 1.0098274 | 0.0098274 00026378 | 1.0990 | 2-0008201 666.9 to carry it out beyond the third decimal place, but 
9 | 9 | 1.0124652 | 0.0124652 00029613 | 1.2338 0 0008235 674.0 what we aim to determine is not the individual 
10 | 10 | 1.0154265 | 0.0154265 00032902 | 1.3708 0.0003289 685.2 ; 
: : 96 values of LZ, but the succession of these values. 
11 | 11 | 1.0187167 | 0.0187167 00036288 | 1.5098 0..0003836 695.0 aa 
12 | 12 | 1.02283405 | 0.0228405 | 9" og39g38 1.6515 | 00008400 708.3 This method gives us four significant places for 
y it Sele 00263043 | 9’ oo43094 | 1 7955 | 0-0008456 720.0 the values of a (column 7) which is not too much. 
15 | 15 | 1 ose7e0 | O-osnoren | 0.0046623 | 1.9425 | 0-0008529 | 735.2 | Tf the cam and its follower were a few thousandths 
. 5 Or A “ A. , : : 
16 | 16 | 1.0402995 | 0.0402995 eee ee 0.0003688 268.3 of an inch below or above their standard dimen- 
17 | 17 | 1.0456918 | 0.0456918 00057704 | 2.4043 0.0003781 787.6 sions, the relative differences would be the same 
1 a | ese reheat 0.0061585 | 2.5657 oh ae See throughout columns 3 and 4 of both tables. The 
20 | 20 | 1.0641777 Hee 0.0065570 | 2.73820 Riasedion ea values of a@ would all be changed, but these new 
: r 0.0069674 | 2.9030 : : i her in th 
el} at | 1.0711451 | 0.071145 | 9 gayacog | 3 0790 | 0-0004222 | 879.6 | values would differ from one another in the same 
22 | 22 | 1.0785347 | 0.0785347 00078256 | 3.2607 0.0004360 908.3 manner as those given in Tables I and II. 
a a ete eged occa 0.0082760 | 3.4482 Ha pe as It must be borne in mind that the method pur- 
25 | 25 | 1.1033780  0.1038780 | -0087417 | 3.6423 | 9 ooo4ge1 | 1004.4 | Sued for finding v and a is an approximate one. 
26 | 26 | 11126018 0.1126018 | P-Danests | 4-840 | 0'0005005 | 1042.6 | The exact values of v and a at any instant can be 
27 | 27 ioetiban 0.1228261 00102440 | 4.2¢80 | 9:9000197 | 1082.6 obtained only by differential calculus. However, 
28 | 28 | 1.1825701 | 0. 1825701 since the values of LZ were taken close together 


angle a. The values of L are computed from the equa- 
tions representing the first two laws of motion (Tables 
I and II, column 4). 

v =the velocity of the valve gear in inches per 
degree of the angular motion of the cam. 
By definition, velocity is the time-rate of 
change of position, and since our time unit 1 2 
is that corresponding to an angular move- 
ment of one degree, the numerical differ- 
ence between any two successive values of 
L will represent the average velocity during 
that interval of time. (Tables I and II, 
column 5.) 

a@=acceleration in inches per degree per de- 
gree of the angular motion of the cam. By 
definition, acceleration is the time-rate of 
change of velocity, and, again, since our 
time unit is one degree, the numerical dif- 
ference between any two successive values 
of vw is the average acceleration during that 
interval of time. (Tables I and II, co)- 
umn 7.) 

V= velocity of valves in feet per second corre- 
sponding to any value of v. (Tables I and 
II, column 6.) 

A=acceleration in feet per second per second 
corresponding to any value of a. (Tables I 
and II, column 8.) 

The last two quantities, V and A, are both ex- 
pressed in gravitational units and are of great im- 
portance in our investigation. V and A can be 
computed from v and a respectively, but in order 
to do so it is necessary to establish the numerical 
relation between the time unit measured in sec- 
onds and the time unit as expressed in degrees. 
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From our specifications, the maximum speed of the engine v and a and of V and A taken in reverse order will apply 
to the downward motion as well, 
of acceleration. 


equals from 1600 to 1700 R. P. M.; assume it to equal 1680 
R. P. M. Since the camshaft revolves at one-half the speed 
of the engine shaft, its speed is equal to 840 R. P. M., or 14 
revolutions per second. Since one revolution equals 360 


(one degree apart) this method gives as accurate 

results as are required for our purpose. 
Tables I and II cover only the upward motion of the valve, 
but a little thought will show that the same values of 


TABLE II. ANALYSIS OF GAS ENGINE EXHAUST CAM 
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1.25 cos B L 


. 1036845 . 1086845 


0.0100737 


. 1187582 
. 1284925 
. 1328847 
. 1419318 
. 1506310 
. 1589800 
. 1669753 
.1746157 
. 1818984 
1888205 
. 1958808 
.2015770 
2074072 
. 2128696 
.2179625 
2226845 
2270889 
2310097 
. 23846102 
2378351 
2406826 
2431522 
. 2452483 
. 2469550 
2482868 


. 2498095 
. 2509000 
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.1137582 
. 1284925 
. 1828847 
. 1419318 
. 1506310 
. 1589800 
1669753 
1746157 
1818984 
1888205 
1953808 
2015770 
2074072 
. 2128696 
2179625 
2226845 
22703839 
.2310097 
. 2346102 
. 2378351 
. 2406826 
. 2481522 
2452438 
. 2469550 
2482868 
2492886 
2498095 
02500000 


be precisely the 
acceleration curve plotted from them (see Fig. 12) show that 


The 
same. 


0.0097343 
0.0093922 
0.0090471 
0.0086992 
0.0083490 
0.0079953 
0.0076404 
0.0072827 
0.0069221 
0 .00656038 
0 .0061962 
00058802 
0.0054624 
0.0050929 
0.0047220 
0.0048494 
.0089758 
.0086005 
0082249 
0028475 
0024696 
.0020911 
.0017117 
.0013318 
.0009518 
.0005709 
0001905 


tables 


—0.0003894 
—0.0003421 
—0.0003451 
—0.0003479 
—0.0003502 
—0 0003537 
—0.0008549 
—0.00038577 
—0 0008606 
—0.00038618 
—0.0003641 
—0.0003660 
—0 0008672 
—0.00038695 
—0.0003709 
—0.0003726 
—0.00038786 
—0.0003758 
—0.0003756 
—0.0008774 
—0.0003779 
—0.0003785 
—0.0008794 


—0.00038799 


—0.0003800 


—0.0008809 
—0.0003804 


SCAMPRANWRDWWWIDONMNAIWWWODADOWH 


well 


with a changed sign 
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the cam starts the valve gear on its upward journey with an 
ever-increasing acceleration. Readers familiar with mechan- 


ics know that even were the acceleration constant, the cam 
and its follower would be in contact under pressure, for a 
constant acceleration of the follower can be due only to a 
constant force acting on it, % e., a constant pressure of the 
cam on the follower. 


Since, in our case, the acceleration is 
of a gradually in- 
creasing nature, it 
is more than _ suf- 
ficient to keep the 
cam in contact with 


its follower, and 
consequently the 
pressure of the 
spring is unneces- 


sary as long as the 
roller moves along 
the face of the cam. 

At a=26 degrees 
30 minutes (point 
B in acceleration 
diagram, Fig. 12), 
the state of things 
changes. Accelera- 
tion vanishes in- 
stantly, but by this 
time the valve 
gear has acquired a 
definite velocity. 
Owing to this velocity it possesses a certain amount of energy 
which is consumed in compressing the valve spring through a 
certain distance. The spring absorbs this energy at the ex- 
pense of the now decreasing velocity of the valve. A de- 
creasing velocity can be due only to a negative acceleration; 
in other words, the spring does all the work of retardation 
(neglecting slight friction and force of gravity). It can do it 
in a number of different ways, but the best way is plainly the 
one that will insure contact (under slight pressure) of the 
cam with its follower, and, in order to do that, the spring must 
exert pressure sufficient to produce accelerations somewhat 
greater than those shown in Column 8, Table II, and repre- 
sented in Fig. 12 by the portion BC of the curve. 

The first part of the downward motion of the valve is due 
entirely to the pressure of the spring. The motion is sym- 
metrical with that of the last part of the upward motion and 
a spring designed for this will be satisfactory for both mo- 
tions. At D, Fig. 12, the acceleration changes sign and be- 
comes negative—this time the cam doing all the work of re- 
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Fig. 11. Analysis of Tangential Inlet Cam 


TABLE III. DATA FOR DRAWING SPRING PRESSURE CURVE 


tardation. 
this point, the cam will retard the valve just as effectively. 


If the spring pressure is to yanish instantly at 


Valve Springs 


There remains now only the problem of designing a suit- 

able valve spring. Let, 

T= pressure of the spring in pounds at any point between 
Band OF Pig 12: 

A=acceleration (in feet per second per second) neces- 
sary at that point to keep the cam in contact with 
its follower. 

m=—=mass of the reciprocating parts of the ‘valve gear, in- 
cluding one-half the mass of the spring itself. 

Phen a =k AS 

Assuming the weight w of the reciprocating parts to be 

1.6 pound, 
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w 1.6 1 
hk SS OOS 
g 32 20 
i A 
r[=A KS 
20 8620 


The valve springs most commonly used on automobile en- 
gines are of the type shown in Figs. 2 and 3. Any helical 
spring develops pressure in direct proportion to the amount 
of distortion it undergoes, provided its elastic limit is not 
exceeded. It will, therefore, prove useful to plot a curve BO, 
Fig. 14, using lifts,for abscissas and spring pressures for 
ordinates. This can be easily accomplished by selecting, 
from Table II, eight or ten values of L and the corresponding 
values of A, Table III is made up of these values selected 
at random; the third column of this table gives the spring 
pressures in pounds. In Fig. 14, the curve BC corresponds to 
curve BO in Fig. 12. 

The compression curves of the springs shown in Figs. 2 
and 3 are straight inclined lines (within the elastic limit), 
and in accordance with our preceding discussion the com- 
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Fig. 12. Acceleration, Velocity and Lift Curves of Tangential Cam 


pression curve of our spring must be slightly above BC, if the 
cam and its follower are to be kept in contact under pres- 
sure. There are two more conditions to which our spring 
must conform. The first of these is that the maximum safe 
load of the spring should not be exceeded when the valve 
reaches its full 1ift. The second condition is that, when the 
piston is drawing in a fresh charge, the spring pressure must 
be sufficient to keep the exhaust valve tight on its seat 
against the back pressure of the exhaust gases in the muffler. 
Suppose that the valve is of the dimensions shown in Fig. 
13, that the back-pressure of exhaust gases is about 8 
pounds gage, or about 23 pounds absolute, and that the pres- 
sure in the cylinder on the suction stroke drops to 12 pounds 
absolute. Total difference in pressures on valve head is: 


T 5\2 1 11\2 
23 Xx — X | (14)? - {[- — 12x — xk f1 —] = 12 
4 16 4 16 


pounds. 

When. the valve is closed, i. e, when L = 0, the spring 
pressure must be somewhat in excess o. 12 pounds or else 
gas-tightness at the seat will not be secured. In practice, 
probably nothing short of 80 pounds would do. There are 
two reasons for this discrepancy between theory and prac- 
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tice: 1. The pressure in the exhaust header, which is lo- 
cated in the immediate neighborhood of the exhaust valves, 
must, on account of restricted passages, be somewhat higher 
than the back-pressure in the muffler; 2. The exhaust of 
burnt gases does not take place in a continuous stream, but 
comes in “puffs,” and, thus, the pressure in the header is of 
a pulsating nature, with a maximum instantaneous value 


considerably in excess of the muffler pressure. 
In designing a spiral spring, the two following formulas 


Machinery 
Fig. 13. Section through Exhaust Valve 
given by Unwin (Part I, page 39) are generally used by 
designers: 


180,000 d4 
Py =— (1) 


mrs 


12,000 d3 


(2) 
a 
where P = maximum safe load of the spring in pounds. 
P,=pressure on spring in pounds per inch of de- 
flection, 
n=number of full coils, 
d= diameter of wire in inches, 
y==mean radius of the spring. . 
Cut and try methods are generally applied to Formulas (1) 
and (2). Practical considerations, however, greatly reduce 
the tedious work of calculating the springs. The amount of 


room available for springs limits their outside diameter; in” 


SPRING PRESSURE IN POUNDS 


LIFT IN INCHES 
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Fig. 14. Spring Pressure Diagram for Tangential and Uniformly 
Accelerated Motion Cams 


other words, it limits 7. According to Table III, the maxi- 
mum pressure of the spring need not exceed 40 to 45 pounds. 
Making P = 45 pounds, and r = % inch, and substituting 
these values in Equation (2) we get d = 0.123 inch. 

The nearest size of wire is No. 11 B. W. G., which is equal 
to 0.120 inch. Therefore, making d@ = 0.120, retaining 45 for 
the value of P, and solving for r in Equation (2), we get r = 
0.462 inch. 

In Equation (1) d and r are now practically determined. 
Referring to Table III it will be seen that the spring pressure 
must increase by about 4 pounds with a corresponding com- 
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pression of about 4% inch; in other words the spring pressure 


4 
per inch of deflection = — = 32 pounds. 
\% 
Making P, = 35 pounds in Equation (1) and solving for %, 
we get n = 10.8 coils. 
If we make the spring with eleven free coils: 


180,000  0.00020736 


ya = 34.4 pounds. 


11'X 0.0986 


Now, if the spring be made 1 inch longer in its free state 
than when it is in place with the valve closed, its initial 
pressure will amount to 34.4 pounds, and with the valve at 
its full lift, the final pressure of the spring will amount to 
34.4 & 1.25 = 43 pounds. The pressure line of the spring 
is represented graphically by line DH in Fig. 14. It will be 
observed that the spring thus designed fulfills all require- 
ments. The ideal spring pressure line is the one that will 
practically coincide with line BC. 

So far as design is concerned, our problem is: now com- 
pletely solved. However, if we wish to look further into the 
advantages and disadvantages of the tangential cam, we must 


“compare it with some other type of cam. This method of 


comparison is a very useful one, for it eliminates the neces- 
sity of several assumptions, and at the same time brings 
out definitely both the desirable and the undesirable features 
of cams. A comparison with the uniformly accelerated and 
retarded motion cam will be made in the next installment of 


this article. 
% * * 


EDUCATION IN ACCIDENT PREVENTION 


At the accident prevention meeting of the Conservation 
Congress at Indianapolis, October 2, Mr. Melville W. Mix, 
president of the Dodge Mfg. Co., Mishawaka, Ind., read a paper 
in which the general principles of accident prevention in 
his plant were outlined, and from which we have made the 
following extract: 

“With the development of the new doctrine of indemnity in 
the case of occupational accidents, which disregards the as- 
sumption of risk, negligence of fellow employes or contribu- 
tory negligence, as defenses to the employer, it becomes 
necessary to consider the question from a purely educational 
standpoint, establishing collaterally therewith the doctrine of 
prevention of accidents. 

“Tn order to bring the matter of safety directly to the 
employes of the Dodge Mfg. Co., the management has pre- 
pared a plan of education and competition between depart- 
ments and their foremen. This is in the form of a percentage 
score board, such as indicates the standing of teams in the 
base ball leagues. The starting point is 1000. Hach division 
is penalized according to its accidents, minor accidents of less 
than one day’s absence not, as yet, being considered. Hach 
day’s absence bears a percentage charge in proportion to the 
total number of men-days per month in each division. 

“The foremen of all the divisions scoring 1000, or those 
holding the first three places below 1000 will receive prizes 
for personal interest each month. The foreman scoring the 
largest number. of first monthly prizes for one year will re- 
ceive a special prize at the end of the year. All divisions 
holding a percentage for the year of 1000, or the highest 
annual percentage, will receive two days’ extra pay.’ 

The plan is in a rather crude form at present, but it will 
be of daily interest because of its competitive nature, and 
will facilitate the inculcation of preventive measures and 
of individual care and forethought, as well as speedy and 
prompt attention to reduce the severity of the accident and 
shorten the time of absence. The interest in the daily score 
board, which is 24 feet long and erected at the main works 


entrance, will influence all the workers. 


* * * 


The council of the International Association of Chemical 
Societies, which met in Berlin Jast April, unanimously ap- 
proved of Prof. Ostwald’s suggestion in favor of a series of 
uniform sizes for chemical publications. It was recommended 
that all the affiliated societies adopt, for their publications, the 
uniform size of 16 by 22.6 centimeters (about 65/16 by 87/8 
inches.). It certainly would be desirable if book publishers 
in general could agree on certain standard sizes for all scien- 
tific and mechanical books. 
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MILLING SAD IRONS 


This seems to be the age of the milling machine, as it is used 
on work hitherto thought to be entirely out of its range. Auto- 
mobile manufacturers early appreciated the possibilities of this 
type of machine and have achieved wonderful results from its 
use. It is interesting to note, however, that other manufact- 
urers have also awakened to the possibilities of milling on 
certain classes of work, and have in some cases increased the 
output greatly. An excellent example of the application of 


the Becker vertical type of milling machine to the manufacture 
of sad iron bases was obtained in the shop of the Dover Mfg. 
Co., Canal Dover, Ohio. é 

The former method of machining these sad iron bases— 


PigcaLe 


removing 4% inch of material from 
the base—was to hold one base at a 
time in a chuck, and remove the ma- 
terial with a single cutting tool. A 
row of the machines formerly used 
for this purpose is shown in Fig. 1, 
where it will be seen that they re- 
semble somewhat in appearance an 
old type lathe. Fig. 3 shows a closer 
view of the tool-slide and chuck in 
which a sad iron base is retained. 

The drive is from a countershaft to 
the pulley A, which is held on the 
back-gear shaft carrying the pinion 
B, this gear meshing with the large 
gear OC on the work spindle D, Fig. 1. 
Located on the rear end of the work 
spindle is another pinion H, which 
through the medium of an inter- 
mediate gear F, drives the back shaft 
G. Shaft G, through bevel gears, ro- 
tates the screw H, which imparts the 
traverse movement to the slide J. 
A pinion J, held on the front end of 
the screw, provides a means for ro- 
tating the latter by hand through the 
gear K and the handle shown. 

The chuck used for holding the work is a rather antique 
looking affair, consisting of a plate screwed to the spindle, and 
recessed to receive the two jaws L and M, which are milled 
out to suit the shape of the casting. The work is clamped by 
the set-screws WN and O, the screw O extending through the jaw 
L, while the screw N bears ona spring plunger that pinches 
the casting. It is only necessary to operate the set-screw N 
to clamp the work, when the set-screw O has once been prop- 
erly set. (Note the fancy guard for the set-screw.) 
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“Old Lathes’’ formerly used for machining Sad Iron Bases 


November, 1912 


These machines were arranged in a row so that one man 
could attend to the “gang”, removing and inserting the work, 
keeping the cutting tools sharp, etc. Great difficulty was 
experienced in producing a smooth surface at the extreme ends 
of the sad iron base, owing to the cutting tool P springing 
when leaving and approaching the work. This necessitated 
rotating the work slowly by means of the back-gear arrange- 
ment, and using a fine feed. With five of these machines (only 
four are shown in Fig. 1) it was possible by keeping them 
going continually to turn out 1000 sad irons per day—at a 
rate of one casting from each machine every three minutes. 

Upon the installation of the two Becker vertical milling 
machines shown in Fig. 2, which were equipped with rotary 
fixtures, this production was increased by 300 per cent (to 4000 
sad iron bases per day), with a cor- 
responding increase in the quality of 
the work. Instead of one man at- 
tending to five machines, each ma- 
chine is attended by an operator 
whose attention is confined to remoy- 
ing and inserting the work. The 
milling is accomplished with a high- 
speed steel inserted tooth milling cut- 
ter, having fourteen blades, which 
support each other, obviating chatter 
and enabling the use of a coarse feed. 

A closer view of the rotary milling 
fixture used is shown in Fig. 5, while 
Fig. 4 shows the construction of the 
clamping arrangement. The fixture 
consists of a circular base A, which 
is clamped, as shown, to the rotary 
table and is provided with cast pro- 
jections forming the base of a three- 
point support for the sad iron base. 
As shown in Fig. 4, the sad iron base 
rests on a hardened block B, and is 
supported and clamped on the for- 
ward end by two hardened studs C 
which are beveled to grip the cast- 
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Fig. 2. The Improved Method of machining Sad Iron Bases 


ing securely, when it is forced against them by the 
strap D. This strap is provided with a heel, and is located 
in a machined recess in the lug # to which the hardened block 
B is also fastened. The clamping strap is held against the 
work by a winged nut F, screwed onto a stud that is located 
in the cast lug. ; 
In operation, as the table rotates, the operator releases the 
clamping nut, removes the casting, brushes off the “seats,’’ and 
inserts a rough casting, repeating this order as the castings are 
machined. It requires approximately 214 minutes for the fix- 
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ture to make one revolution, and in this time 14 sad iron 
bases are machined, as against one sad iron base in 3 minutes 
by the old method. As before, % inch of material is removed 
from the base of the castings. 


Fig. 3. View showing Construction of Old Chuck and Tool-slide 


The machining of these sad iron bases is an. excellent 
example of the application of rotary continuous milling fix- 
tures to the manufacturing of castings in large quantities, and 
illustrates in a forceful manner the advance made in manu- 


Machinery 


Fig. 4. Method of Clamping the Sad Iron Bases on the Continuous 
Rotary Milling Fixture 


facturing methods. The fixtures used were designed and built 
by the Becker Milling Machine Co., Hyde Park, Mass. 
* * * 
The Minneapolis, St. Paul & Sault Ste. Marie Railway has 
posted a notice in its car shops to the effect that employes 
will not be permitted to wear neckties or torn overalls while at 


Fig. 5. Continuous Rotary Milling Fixture used on the Becker Vertical 
euilling Machines for holding the Sad Iron Bases while machining 


work. This order has been issued with a view to reducing 
the danger of accidents in the shops, as many injuries have 
been due to the men having been drawn into machinery. by 
their neckties or by ragged garments being entangled in the 
mechanism. 
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FLUTING ANGULAR MILLING CUTTERS 
AND TAPERED REAMERS*t 


BY GEORGE W. BURLEY¢{ 


The “lands” which are formed on the teeth of all kinds of 
milling cutters and reamers, except those which are of the 
formed variety and those which are eccentrically relieved, 
whether cylindrical or conical, usually have a uniform width 
from one end of the cutter or reamer to the other. It is, of 
course, quite possible to arrange the cutter or reamer blank 
in the milling machine dividing head for the fluting or groov- 
ing operation so that the lands which are formed on the teeth 
will be tapered. The latter form of land is, however, never 
used in connection with axial and radial teeth, in good prac- 
tice, and is very rarely used in connection with inclined teeth 


LINE OF TRAVEL ge 


ANGLE OF 
ELEVATION 
OF HEAD 


V7, YH 


Cnr 


Fig. 1. Dividing Head set for Milling Teeth in Angular Cutter 
—that is, teeth on angular milling cutters and tapered 
reamers. 


For the formation of lands of uniform width on radial teeth 
on the sides and ends of cylindrical milling cutters and on 
inclined teeth on the conical surfaces of angular milling cut- 
ters and tapered reamers, it is necessary to set the axis of 


Fig. 2. Diagrammatical Representation of Principles involved in 
Milling Teeth in Angular Cutters 


the cutter or reamer and, therefore, the axis of the dividing 
head, at a definite angle with respect to the horizontal axis of 
the dividing head and footstock centers. This angle depends 
upon several factors, which, in the case of angular milling 
cutters and tapered reamers, are enumerated and dealt with 
below. This angle is known as the “angle of elevation” of 
the dividing head (see Fig. 1). For cutters having radial 
teeth, the question of its determination and that of the depth 
of cut required was discussed in.the November and December, 
1911, numbers of Macuinery by the present writer. The prob- 
lem involving the determination of the values of this angle 
and the required depth of cut for angular cutters and tapered 
reamers is, however, more complicated, and is considered in 
the present article. 


* With Data Sheet Supplement. : 

+See also MACHINERY, March, 1912, ‘Milling Axial Teeth in 
Cutter and Reamer Blanks,’”’ and the articles there referred to. 

¢ Address: University of Sheffield, Sheffield, England. 
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The lands on the teeth of any milling cutter or reamer are 
invariably finally formed in the grinding operation, but they 
can be—and usually are—initially formed in the operation of 
milling the flutes or grooves between the teeth. This reduces 
the duration and cost of both the milling and the grinding 
operations. This case is illustrated in Fig. 2, where angle a 
represents the angle of elevation of the indexing or dividing 
head. It could be conceived, however, that the fluting or 
grooving cutter and the cutter or reamer blank were so ar- 
ranged with respect to each other, that the cutter penetrated 
the blank to such a depth that each tooth was formed in the 
fluting operation with a sharp edge which possessed none of 
the characteristics of a land. This case is illustrated in Fig. 3, 
where the angle of elevation of the indexing or dividing head 
is represented by a. A comparison of Figs. 2 and 3 will show 
a marked difference between the two cases. In the first case, 


the bottom of the flute or groove does not pass through the 
apex of the cone of which the cutter or reamer blank is a 
frustum; in the second case, it does. 


It does not follow as a 


Machinery 
Fig. 3. Conditions Obtaining if Tooth were milled to a Sharp Point 


corollary, however, that, for similar conditions and dimen- 
sions (with the exception of the width of the land), the angles 
of elevation for the two cases are different, since it can be 
very readily demonstrated that the width of the land in any 
case has no influence upon the angle of elevation of the 
dividing head. This being the case, it is of no material im- 
portance which of the cases is considered for determining this 
angle; we shall, however, take the latter case (that is, the 
one involving no land-width), as it is the simpler of the two 
to treat. 

There are two ways in which the angle of elevation can be 
determined. The first is the direct method, by means of which 
the value of a is calculated without any intermediate steps or 
operations. It is, however, an exceedingly complicated and 
cumbersome method, and not nearly as simple as the second 
one in its application. The second method involves three 
separate steps or operations: 1. The determination of the 
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Fig. 4. Diagram for Deduction of Formula for finding Setting Angle 
for Dividing Head 


value of the angle (a+ 56), Fig. 4; 2. The calculation of the 
angle 6 in the same figure; 3. The obtaining of the difference 
between these two angles. 

The conditions of the problem are indicated in Fig. 4, in 
which O represents the vertex of the cone of which the blank 
is a part or frustum; FH and FB represent the radius of the 
large end of the blank and are, therefore, equal to each other; 
CO represents the bottom of the flute produced to the vertex 
O; and ECB represents the flute at the large end of the blank. 

Let R=—the radius of large end of blank, 

6=tooth-angle of the blank (this angle is equal to 
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360 + number of teeth to be milled in blank, the 
teeth being supposed to be spaced uniformly around 
the periphery of the blank), 

B=angle of blank (this angle is measured as indicated 
in Fig. 4), 

y= angle of fluting cutter (this being assumed to be a 
single-angle cutter), 

a—angle of elevation of dividing head. 


Then FA = FB cos 6 = R cos #, and 


FA 
tan (a + 6) =—— = 
FO 


R cos @ 
FO | 


FO 
Now, —— = tan 8 = ——; therefore FO = Rtan B. Hence 
FE R 


Reos@ cosé 
tan (a+ 6) = = 


a= (1) 
FRtang tang 

Since @ and @ are known for any particular case, the values 
of cos @ and tan 8 can be obtained from a table of trigonom- 
etrical ratios, and the value of tan (a+56) calculated, and 
the value of the angle (a+ 56) obtained. 

The second part of the process of finding the value of the 
angle of elevation of the head involves the determination of 


a 
In Fig. 4 sin 6=——_. 
AO 
Fig. 5, which is a section normal to the bottom of the flute or 
groove and passing through line AB, and by comparing it with 
Fig. 4, we see that a=ABcoty. Further, 


angle 6. Now, from an examination of 


AF AB 
AO = —— = Therefore 
sin (a + 6) sin (a + 6) tan @ 
AB cot y 
sin 6 = —— = cot y tan @ sin (a + 35) (2) 
AB cot 6 
sin (a+ 54) 


This expression’ will give the value of sind, since at this 
stage all the other quanti- 
ties involved are obtainable 
from the given data, and 
from sin 6 the value of 
angle 6 is obtained. 

It will now be observed 
that the values of the angles 
(a + 5) and 6 can be calcu- 
lated from the furnished Fig. 5. Section Normal to Bottom 
data, and that their dif- of Tooth 
ference is the angle a required (the angle of elevation of the 
dividing head). ' 

As the expressions above, however, are obviously altogether 
too cumbersome to admit of their use in ordinary machine shop 
practice, the accompanying Data Sheet Supplement has been 
prepared, giving the values of the angles of elevation of the 
dividing head for a large number of combinations of number 
of teeth to be milled in blank, angle of blank, and angle of 
fluting cutter. For any combination not provided for, the 
“simple proportion’ method of determining the values of 
angle a from the values given in the tables will usually give a 
result sufficiently close for practical purposes. To illustrate 
this point, let us take the case of a cutter. blank in which 15 
teeth have to be milled, the angle of the blank (8) being 
65 degrees, and the angle of the fluting cutter (vy) being 55 
degrees. Consulting the tables and applying the “simple pro- 
portion” method in steps, we find that a—=15 degrees 58 min- 
utes for this case, while if calculated by means of Equations 
(1) and (2), the value of the angle equals 16 degrees 3 min- 
utes, the difference of 5 minutes being negligible, as it is not 
possible to set the dividing head spindle to within 10 minutes, 
in the majority of cases. 

In addition to the angle of elevation of the dividing head, 
it is necessary to know the depth of cut required to form the 
width of land selected. This is also given in the accompany- 
ing Data Sheet Supplement. The mathematical deductions re- 
quired to obtain the values given in the tables will be dealt 
with in the following. 
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In the foregoing the formulas required for calculating the 
angle to which to set the dividing head when milling angular 
cutters or taper reamers are given. The question of determin- 
ing the depth of the cut required for any given width of land 
will now be dealt with. As will be shown in the following, the 
depth of cut required depends, among other factors, upon the 
selected width of land, and, therefore, a change in the depth 
of cut will cause a land of another width to be formed. 

The conditions of this part of the problem are represented 
in Fig. 6. In this figure, W represents the width of the land. 
Now, as has already been explained in previous articles by 
the present writer in Macuinerry, the width of the land formed 
in the grinding operation is a straight-line quantity, but W 
in the figure is a circular width (that is, it is measured on the 
circumference of the blank circle). In the majority of cases, 
however, the difference between the two quantities is of in- 
finitesimal dimensions and may, therefore, be neglected. 
Hence, in our treatment of the case, we shall assume that the 
two are equal. This circular land-width W (measured, in this 
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Fig. 6. Diagram for Deduction of Formula for finding Setting Angle 
for Dividing Head 
instance, on the circumference of the circle representing the 
large end of the blank) subtends an angle ¢ at the center of 
Ww 


the circle, the value of ¢, in degrees, being — X 57.3. The 
R 


chord cR is the chord which subtends the angle (@—®¢) at 
the center of the circle, the coefficient c being the length of 
this chord when R=1. The line AB has already been referred 
to in connection with Figs. 4 and 5; d is the depth of cut re- 
quired, and is measured in a direction normal to the bottom 
of the flute and from the edge of the blank. 

An examination of Fig. 6 will show that: 


d = EK sin {90 — (a+ 8) = EKcos(a+) (8) 


ED cR sin 6+ ¢ 
Now, EK = ——-, and ED = ButrA = 790 — ; 
cos B sin 0 2 
6+¢ 6 
hence, sin \ = sin (x _ = cos - Therefore: 
2 
6+ 6 
cR cos —-- 
2 
Ke = , and 
cos B sin @ 
6+ 6 
cR cos ——- Cos (a + B) 
2 
d = ——_——_—_——_—— = KR (4) 
cos B sin @ 
in which : 
6+ ¢ 


¢ COS oP cos (Gar B) 


{eee 


cos B sin 0 


and is the depth of cut required for a blank having unit radius. 

To make this expression of practical utility, the values of K 
corresponding to the combinations of number of teeth N, and 
angles 6 and y selected in the case of the angle of elevation 


Ww 
of the dividing head, and several values of — are given in Ta- 
R 


bles V, VI, VII and VIII, along with the angles of elevation of 
the head. Intermediate values (that is, values not covered 
by the combinations adopted in these tables, are obtainable 
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within very close limits by means of the “simple proportion” 
method, as in the case of the angle of elevation of the head. 
To illustrate the application of this method, let us take the: 
case of a cutter blank in which 20 teeth have to be milled, the: 
angle of the blank (8) being 45 degrees, and the angle of the. 
fluting cutter (vy) being 60 degrees. Let the selected value of 


Ww WwW 
— be 0.030. Then the depth for unit radius, when — = 0.020, 
R R 


Ww 
equals 0.203 inch; and when — = 0.040, the depth equals 0.190 
R 


WwW 
inch. Hence, when —=— 0.030, the depth for unit radius equals 
R 


0.203 + 0.190 
——————_ = 0.1965 inch, 
2 


The radius of the blank is invariably made a trifle larger 
than the radius of the finished cutter or reamer in order to 


‘allow for grinding after hardening, in which case, theoretically, 


it is necessary to make an allowance for the difference between 
the two radii in the expression giving the depth of cut. The 
modified expression is: 


ad=KR-+ (R,— BR) cosa 


in which R, = the radius of the large end of the blank, and 
RF = the radius of the large end of the finished cutter or 
reamer. 


* *  * 


METHOD OF PRODUCING SOUND INGOTS 


The trouble experienced by railroads with broken rails, 
especially in countries where low temperatures prevail in 
winter, has demonstrated the necessity of producing sound 
rails. To produce sound rails means that the ingots from 
which the rails are made must also be quite sound and free 
from piping, segregation and blow-holes. Unless the ingots 
fulfill these requisites, trouble is bound to be experienced 
with the rails rolled from them. 

The defects mentioned are caused by the conditions that ex- 
isted in the ingot during the cooling process. Trouble from 
piping is caused by unequal contraction of the metal during 
cooling. This is due to the fact that the outer sections solidify 
first. Solidification continues little by little, the center being 
the last to reach the solid form. This means that an unequal 
degree of contraction takes place in the ingot, and as the 
space made void by this contraction is filled by liquid metal 
flowing down from the top, a cavity or “pipe” is formed in 
the upper section. 

It is an established fact that defective ingots cannot be 
rolled into sound rails. The method of doing away with de- 
fects from piping employed by Sir Robert Hadfield and de- 
scribed in a paper read before the September 1912 meeting 
of the Iron and Steel Institute, consists of placing charcoal 
or other combustible material on top of the ingot mold after 
it has been filled. A layer of cupola slag is placed between 
the charcoal and the molten steel in order to protect the 
latter from the oxidizing effect of a blast of air which is 
directed on top of the ingot to facilitate the combustion of 
the charcoal. The ingot mold is fitted with a sand top, hold- 
ing a supply of metal which is kept in a molten condition by 
the heat generated by the charcoal. This molten metal de- 
scends in the mold as contraction takes place and eliminates 
any tendency toward piping which would otherwise result 
from the contraction that takes place during cooling. The 
addition of small quantities of metallic aluminum tend to 
“quiet the metal’, that is to say the aluminum combines 
with oxygen which is present and carries it away in the form 
of slag. This reduces the tendency toward the formation of 
blow-holes. Fortunately it has been found that a remedy 
which overcomes the tendency toward piping also tends to 
check the formation of blow-holes or segregated sections. 
Consequently ingots produced according to this process are 
particularly free from defects, and the additional expense is 
more than offset by the reduction in the quantity of material 
which must be discarded during subsequent processes. 
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RELATION OF PRICE OF TOOL STEEL TO 
MANUFACTURING COSTS 


BY D. G- CLARK* 


A short time ago we received an order from an up-to-date 
concern, bearing this notation: “This steel, which costs twice 
as much, must give at least double the production of our 
present steel in the operation in which it is to be used, other- 
wise it will be returned.” The buyer in this concern was one 
of the men who believe that if one tool steel costs fifty per 
cent more per pound than another, it must do fifty per cent 
more work to justify the price. As a matter of fact, if one 
steel does five per cent more work than another it is well 
worth fifty per cent more per pound on all usual operations. 
There are many ways of proving this. One is to take any 
machine in the shop and learn the relation of tool cost to total 
costs. For illustration, we have selected a lathe using tools 
made from 11%4 by % inch steel. How much high-speed steel 
is used a day? Our observations, estimates and averages show 
that the daily consumption is one-twelfth pound of high-speed 
steel on the average lathe, doing fairly hard work at a good 
speed. This is based on work requiring the tool to be ground 
five or six times a day. If the tools cut all day on one grinding 
it indicates that they are cutting considerably below capacity, 
although this is sometimes necessary owing to local conditions. 
The one-twelfth pound daily consumption of steel is arrived at 
in the following way: 

High-speed Steel used Daily on 20-inch Lathe 

Size of tool: 114 by % inches. Average number of grindings: 

six per day. : 


Steel ground away each grinding...... 1/32 inch 
Steel ground away each day (six grind- 
LITRES) peperct syorete he Weuersnaettey crete totolahsMelaloheyekenet= tags 3/16 inch 


Steel ground away each week (six days) 1 inch (approx.) 

Then the tool needs redressing. In redressing and retemper- 
ing, a small piece of steel is cut off. Making liberal allowance, 
this waste is about one-half inch of steel. 


The waste of steel in redressing iS.............. 
The amount of steel ground away is (see above) 1 


The weekly consumption of steel................ 1% inches 

One-and-one-half lineal inches of 114 by % inch high-speed 
steel weighs one-half pound. The daily consumption, therefore, 
is one-sixth of one-half pound, or one-twelfth pound. 

The Daily Cost of Tool Steel 

On the basis of one-twelfth pound steel consumption per day, 
if equal quantities were used: 
High grade high-speed steel at 71 cents per pound costs, 


DEV GAY co rees eotels epee c scrote cia ahahcpeeel mene key cmebabote eaemcyete seiens $0.06 
Cheap high-speed steel at 48 cents per pound costs, per 

Eh seers eres Rea Con COMA cA mame otic .04 
Increased first cost of higher priced steel, per day...... $0.02 

The Cost of Operating 

On a lathe such as we are using for illustration, 
The machinists hourly Tate, abouts semisc estilo cs cr. $0.36 
The overhead) (including power) Aeeescmicles © letolegee een .24 
The. total Hourly arate sicte ckcmiccccsteretete crater rene ena aisiers $0.60 
The day raten( ClentTenOurs)) ere cyereieten tetetenet tae retenKerercretete ones $4.80 


The Value of the Product 
If the man operating the lathe which we are using for 
illustration turns out 100 units of work daily, each piece costs 
the manufacturer 1/100 of $4.80 or 4.8 cents, and just that 
much value is produced. If the higher priced steel enables the 
machinist to turn out one piece more daily, thus increasing the 
output only one per cent, we have the following results: 


Value of one extra piece ProducCed cece wists cle eeieieic etic $0.048 
Increased first costzof ithe steelwe ewer ieee ci rien ete .020 
Net daily profit on one per cent increase.............. $0.028 


In this case a one per cent increase would warrant buying a 
good grade of steel costing fifty per cent more than cheap steel. 
With a steel like “Blue Chip,” for example, increases in pro- 
duction as high as fifty per cent or one hundred per cent are 
often secured, but the object of this article is to show that a 


* Address: E. S. Jackman & Co., Agents, Firth-Sterling Steel Co., 
710-14 West Lake St., Chicago, III. 
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five per cent increase in production justifies paying much more 
than a fifty per cent increase in first cost. 

Taking the same illustration from another point of view: 
With the higher priced steel at 71 cents per pound, 


The Man's time Pernday.csc'> cect ck see raemenerenete Pee | eet) 
The Soverhead’s per iday ciel: «chee oe etehe cake Geet tene 1.92 
Steely pers MAY sir ez.25.% 5 gp adopeyete she sls 6 Siesare auto-tete een eeneaeeete ¥s 0.06 
Daily GOtaL Scie < sin a's. 5 olenes ele aa c/s) eee istmlecsin she Steet et naan $4.86 
With cheap steel at 48 cents per pound, 
The. -man’s* time! Der “day: )-c:c cietehe cleislet ca sielciee Aiea 2.88 
The “overhead” per day........ eiaievane .0teaae easier ete aetna 1.92 
Steel per “day. ss. ofe< cise et Shee eee ee ee 0.04 
Daily Ota seis ace Vieis Neves ares erode ieee ce he onan ee $4.84 


The total daily cost has been increased less than one-half of 
one per cent; one-half of one per cent of $4.84==2.4 cents. 
Therefore if the higher priced steel does one-half of one per 
cent more work, it is the cheapest, although the price per pound 
may be fifty per cent higher than the steel formerly used. 

Saving in Grinding 

There is another point of view from which the price of tool 
steel should be considered, and that is the saving in grinding. 
Some tool steel users think that if the steel costs twice as 
much, it must require grinding only one-half as many times, 
but in the foregoing illustration, if one grinding is saved in 
two days, it justifies paying fifty per cent more for the steel. 
We arrive at this conclusion through the following: We 
have found that sixty cents an hour is a conservative esti- 
mate of the cost of a man’s time and the overhead expense. 
On this basis every grinding which requires about five minutes 
means a loss of time and production worth five cents. The ex- 
cess first cost of steel at seventy-one cents, as compared with a 
forty-eight-cent steel on the machine we are using for illustra- 
tion, amounts totwo cents aday. Therefore, if tools made from 
the higher priced steel save one grinding in two days, they 
warrant an increase of fifty per cent in the price per pound. 

In addition to the profit and saving resulting from increased 
production and fewer grindings, there are also secondary sav- 
ings to be considered. For instance, tools Made from the 
higher priced steel will require redressing and rehardening less 
frequently, and the cost department knows what this means in 
the way of economy. Another saving results through a reduc- 
tion in the amount of steel used. This has not been brought 
into our figures, but it should be considered in discussing tool 
steel costs. Less of the high-priced steel will be required than 
is the case where cheap steels are used. 

Another important saving that is often forgotten, and which 
cannot be computed, is the time saved on break-down or emerg- 
ency jobs. There are times in many shops when the manage- 
ment would gladly pay as much as the monthly tool steel bill 
to save an hour on a repair part, the lack of which holds up 
a large shipment, or stops work throughout the shop. 

A number of minor savings have not been mentioned, but 
they are not needed to prove the wisdom of paying fifty per 
cent more for a steel which does five per cent more work. In 
conclusion, it may be stated that this method of considering 
tool steel costs may be applied on any machine, regardless of 
the kind of steel used. In nearly every case the higher priced 
steel, whether in ordinary tool steel grades or in high-speed 
steel grades, will be found cheapest if it brings about even a 
slight increase in the efficiency of cutting tools. 

[The indirect relation of the cost of the tools of production 
to the cost of production so clearly set forth by Mr. Clark in 
the foregoing, applies all along the line. The first cost of a 
machine is of little importance in comparison with its pro- 
ductive capacity during its lifetime. A lathe costing $1000 
may in the course of ten years, earn $10,000 for the shop in 
which it is used, while another of the same nominal capacity 
but of superior design and workmanship, costing say $1100, 
might earn $12,500 in the same period, or sufficiently more than 
the other to wipe out the original cost and the interest on the 


investment.—EDITor. ] ; 
* %* * 


Many a carefully guarded trade secret is a huge joke. 
Ostriches can hide from each other, you know, by all thrusting 
their heads into the sand.—Webster Method. 


November, 1912 


SLIDE-RULE CONSTANTS 


BY A. LAURENS 


The illustration which appears in connection with this de- 
scription shows the writer’s slide-rule on which several useful 
constants have been laid out. These constants refer to quan- 
tities which are frequently used by designers and estimators, 
and their use enables the weight of disks or rings of various 
metals to be rapidly determined. The metals in question are 
indicated on the rule py the following letters laid out on scale 
3 of the slide-rule: S, for steel; WZ, for wrought iron; CJ, 
for cast iron; and B for brass. On the same scale there is 
marked a constant V that is used to determine the volume of 
disks or rings. In using the rule, on which these constants 
are marked, to obtain the weight of a disk or ring of the 
metal in question, it is only necessary to bring the symbol for 
the particular metal over the figure for diameter on scale 4 
of the rule. The required weight or volume is then read on 
scale 1 of the rule above the thickness of the disk on scale 2. 
These results will be found accurate enough for almost any 
class of work and this method of calculation is far more rapid 
than the customary arithmetical process. 

To illustrate the use of these constants, the reader is re- 
ferred to the setting of the rule shown herewith. Here it will 
be seen that the constant for cast iron is set for a disk 20 
inches in diameter. To get the weight of such a disk 3 inches 
thick, the reading of 245 pounds is obtained on scale 1 directly 
above the figure 3 on scale 2. To obtain the volume of a disk 
20 inches in diameter and 8 inches thick, the constant V 
on scale 3 would be brought up to the figure 20 on scale 4. 
The volume of 944 cubic inches is then read on scale 1 over 
the figure 3 on scale 2. For the sake of checking the accuracy 
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HOW A LITTLE SHOP GREW 


BY A. P, PRESS 


One evening we were out on the back door-step, and Billy, 
our next-door neighbor, came to the fence and called us over. 
Now, we had known Billy a long while. He was a pretty 
good fellow. He didn’t drink or use any red paint, had a wife 
and two kids who, although they used to stone our cat once 
in a while, were pretty good boys after all. Billy had learned 
his trade with us some six years ago, and then he got out and 
went with the B. & H. Co., and had been with them ever since, 
and while we knew that he had been tinkering down cellar 
we were kind of surprised at what he wanted. 

“Say, Mr. Press, haven’t you got an attic over in your shop 
there that isn’t working very hard?” 

“Yes, Billy, I guess so.” 

“Well, I've been doing a little manufacturing on the side 
the last year. In the summer time I did it down cellar, and 
last winter I moved it up in the bed-room. Now it’s getting 
kind of thick, and I thought perhaps you could let me have 
that back attic, and put all the junk up there.” 

“That’s all right, Billy,’ we said. ‘Go ahead and put it in. 
You probably won’t need any power, but if you do we'll cut 
a hole through the floor and run a belt up. What do you 
want to run?” 

“Oh, nothing much; just a power press and a drill press, 
and possibly a lathe.” 

“Well, Billy, go ahead. 
you can stand it we can.” 

So Billy went ahead. He moved in one Saturday afternoon, 
and from then on there was more or less noise from the back 
attic that indicated that Billy was working. We didn’t butt in 


The attic is not very big, but if 


Slide-rule laid out with Some Useful Constants 


of this method, the same problem is carried through in the 


aD? 
ordinary way. The weight of this disk will be —— X thick- 
4 


ness X weight per cubic inch of cast iron. The weight 
of a cubic inch of cast iron is 0.26 pounds and substituting 
the other known values, a figure of 245.3 pounds is obtained 

17D? 
for the weight of the disk. The volume of the disk is ne 


x thickness — 943 cubic inches. These figures correspond 
closely enough for all practical purposes with the one obtained 
by using the constants. Even allowing that the arithmetical 
method can be worked out on a slide-rule, it will be granted 
that such a method takes longer than the one where the 
constants are used. With the constants, only one setting of 
the rule is required, and after this setting has been made 
any number of weights or volumes can be read off at once. 
In obtaining the weight or volume of a ring of metal, the 
process has to be repeated, and one reading subtracted from 
the other, the method being that of finding the difference in 
weight or volume between two disks of metal of the outer and 
inner diameters of the ring. 

It will be seen that several other constants have been laid 
out on scale 2 of the rule. These are M/M = 25.4 which 
represents the number of millimeters in an inch. G = 277, 
which is the number of cubic inchés in a gallon. This is 
the number of cubic inches in the British Imperial gallon and 
for the use of American engineers it would be better to give 
this figure a value of 231, which represents the number of cubic 
inches in the standard U. S. gallon. R=57.3, which is the 
number of degrees in a radian. W = 62.3, which is the num- 
ber of pounds per cubic foot of water. These are constants 
which engineers frequently need to use, and having them 
marked directly on the face of the rule saves a lot of time. 


on him, but when he had been there about six months we 
took a notion one evening to go in and see him, and we were 
surprised. He had a nice little lathe, drill press, power press 
and foot press, all in that 10 by 14 attic, and he was turning 
out some of the neatest little tool attachments we had ever 
seen. 

“Well, Billy, where did you get those ideas?” 

“Oh, I kind of picked them up, and put them through the 
patent office, and I suppose they are mine now.” 

We went away and let Billy alone. Six months more passed 
by, and Billy came around one night and said: 

“Well, Mr. Press, I guess I’ll have to move out next month.” 

“Why, how’s that?” 

“Well, you see, it’s kind of crowded, and so I’m going to 
build a little shop in the back-yard.” 

So Billy built his “little shop” (it was about 20 by 40 feet) 
and moved his tools in. There was a smart looking boy work- 
ing steady every day, but Billy was only there evenings, for 
he still held his position with the B. & H., where he had 
risen to be master mechanic, and was drawing a good salary. 

For a whole year we watched Billy nights and Saturday 
afternoons (the place was shut tighter than a drum Sundays) 
and one Monday we noticed Billy hanging around the place 
all day. The next morning we happened to see him over the 
fence, and sang out to him. 

‘“How’s that, aren’t you working this week?” 

“No,” said Billy, ‘not this week. You see it was like this. 
The orders were piling in on me for those little tool attach- 
ments, and I got so many ahead that I was kind of worried. 
So I told them down to the factory that I wanted two weeks 
off, and while they put up an awful howl, I said it was either 
that or fireme. They didn’t want to fire me, so they gave me 
the two weeks. I guess I will catch up in that time.” 

Two weeks passed, and we saw Billy again. 
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“Say, Mr. Press, you don’t know where I could get a good 
man to take my job down to the B. & H., do you?” 

“Why, what’s the matter?” 

“T thought I could catch up with my orders here in two 
weeks, but instead of that I’m farther behind than I was 
when I came out. So I went down and told them, and they 
put it up to me good and plenty that I either had to go back 
or else get them a man to take my job, so I’m looking for the 
other man.” 

Well, to make a long story short, Billy found the “other 
man.’ He has been out in the little shop nearly a year now, 
and it has been running 313 days. Sundays and Christmas 
are the only days that Billy doesn’t work, and from the ink 
stains that I saw on Mrs. Billy’s fingers the other day, I 
should say that she runs the bookkeeping end of the job. 

We were in to see him not long ago (our power was shut 
down and we wanted to grind a chisel) and he had the nicest 
little shop that we have seen for a long time. It was 
crowded, and Billy says: 

“T can’t seem to get caught up on the work, and the only 
thing that I can see is to add on some floor space somewhere. 
I haven’t much money, but I went and told all my customers 
just how it is, that I’ve got to turn my money over pretty 
often to make both ends meet, so as to take care of Mrs. 
Billy and the kids, and they have all done fine.” 

It doesn’t take much of a vision to look into the future (not 
very far, either) and see Billy holding down an arm chair 
with a roll top desk, and with the business increasing to sup- 
port the same. 

Now, if any of you boys are planning to follow in Billy’s 
footsteps, and want the secret of his success, it is very easy to 
get. It is work, work hard, and then work some more. We 
will try and keep tabs on Billy for at least a year or so more 
and tell you about him again. If you are a young man it will 
do you good. If you are an old fellow it wont hurt you any. 


* * * 


CROSS-SLIDE REAMING ATTACHMENT FOR 
THE CLEVELAND PLAIN AUTOMATIC 


It is generally recognized that the plain type of automatic 
screw machine built by the Cleveland Automatic Machine 
Co., Cleveland, O., lends itself admirably to the rapid produc- 
tion of parts requiring the use of only one turret tool; hence 
in some shops this type of machine is confined to work re- 
quiring the use of one turret tool exclusively. The chief 
advantage gained in using the plain type of machine is that 
most of the idle movements common to the turret type are 
eliminated, thus cutting down the production time considerably. 


Fig. 1. Method of Gaging Work to Length 

The piece shown in Fig. 2 is a good example of work, 
which with a little thought on the part of the designer can be 
produced economically on the plain type of machine. As can 
be seen, this piece, if made on the turret machine, would re- 
quire three turret tools: stop, drill and reamer. 

The method of “tooling” the plain machine for producing 
this piece is shown in Figs. 1 and 3. Here a-drill A is held 
in a split holder B, the latter being retained in the tailstock 
spindle C. Enveloping the tailstock spindle is a collar D, 
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which is provided with a notched lug fitting the bent end of 
the push-rod #. 

The reamer F is held in a spindle G, which is a sliding fit 
in the bracket H clamped to the front cross-slide. Fastened 
to the front end of the spindle G, is an arm J, which extends 
down and is provided with a hole through which the push- 
rod HE passes. This push-rod is threaded on the end passing 
through the arm, and is provided with adjusting nuts located 
on either side of the arm. These nuts are used for adjusting 


“u 


0.875” 
Sayre wt bats 


: 
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Fig. 2. Type of Work profitably made on Cleveland Plain Automatic 
the push-rod, so that its bent end will always enter the slot 
in the collar D, the coil spring S always returning this rod 
to the same position, ready to be engaged again when the 
cross-slide is advanced to bring the reamer into position. 

In operation, the stock is fed out, and is gaged to length 
by the swinging stop J, which is operated by a cam block K 
in Fig. 1. This stop is returned to the “up position” by a 
twisted spring L, After the stock is gaged to length, the 
cross-slide is advanced and the work turned to the required 
shape and diameter by a flat forming tool M. The cross-slide 
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Fig. 8. The Method of ‘‘Tooling”’ the Machine 
then retreats, and the tailstock spindle carrying the 0.865-inch 
drill A is advanced, producing the hole. 

The tailstock spindle now retreats into the position shown 
in Fig. 3; then the cross-slide advances and the bent end of 
the push-rod engages with the slot in the collar. The tail- 
stock spindle then advances and as it is connected with the 
reamer holder by the push-rod, it follows that the 0.875-inch 
reamer is forced into the work. 

Before the reamer has finished cutting, the rear cross-slide 
is advanced, carrying the cut-off blade N, which severs the 
completed piece from the bar. While the work is being 
severed, the tailstock spindle recedes, and as it reaches the 
“pack position”, the push-rod is disconnected from the collar 
by the cross-slide dropping back, thus clearing the machine 
ready for this cycle of operations to be repeated. 

The cams are timed on all of the various drums, so that 
each tool just clears, thus cutting down the idle time to a 
minimum. The work is rotated, in a forward direction, at 
334 R. P. M., and it requires 84 seconds to complete one piece, 
The feeds given the various tools are: 


DTU yooh roca cetacean Moana 0.008 inch per revolution, 
Ream Gress eke ee 0.012 inch per revolution, 
ROTI? HT sade ters 0.003 incb per revolution, 
Outline aes ee oe 0.008 inch per revolution. 
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SOME PROBLEMS SOLVED BY THE USE OF 
TRACING CLOTH 


BY JOHN S. MYERS* 


The designer sometimes wastes considerable time trying 
to determine whether he has allowed proper clearance for a 
moving part. The method of laying out the part in several 
different positions in an attempt to determine whether there 
is any interference is the longest way around. Some drafts- 
men draw a circle or a straight line which is termed the 
“clearance line’? and to which they work. However, if prop- 
erly developed, the actual clearance boundary is often a 
peculiar curve which differs considerably from a circle or a 
straight line. Methods of this kind often compel the erector 
to get the required clearance by chipping off ribs which are 
actually needed for strength. The cost is increased, the: de- 
signer loses prestige, and there is annoyance all around. 

The best and simplest way for investigating the clearance 
requirements is to roughly trace the moving part on trans- 
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Figs. 1 to 3. Methods used in Investigating the Clearance Requirements 
by Means of Tracing Cloth 


parent paper or tracing cloth and move it over the layout 
with a motion similar to that of the moving part. In this 
way accurate clearance boundaries may be quickly estab- 
lished, and while this method is quite generally known, the 
writer believes that its value is not sufficiently appreciated, 
and that advantage is not taken of this method as often as 
would be advisable. The following will illustrate its use. 


Fig. 4. The Clearance Determined 


In Fig. 1 is shown a connecting-rod, the clearance for the 
crank-end of which is to be determined. First draw the lines 
indicated in Fig. 2 on the drawing paper. Here the line CD 
represents the path of point A, Fig. 1, while circle HFGH 
represents the path of point B. The connecting-rod in Fig. 
1 is drawn on tracing cloth, and this may now be laid on 


* Address: 2456 Almond St., Philadelphia, Pa. 
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top of the lines drawn on the drawing paper in Fig. 2, as in- 
dicated by Fig. 4. The connecting-rod on the tracing cloth 
is then moved about, point A being kept on the line CD and 
point B on the circle HFG. The points J and K then describe 
the clearance curves required at the further end. These 


can be pricked with a pin, and the curves LM and NO drawn 
through the points thus determined. 
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Fig. 5. A Mechanism involving a Complex Geometrical Problem 


Another kink which can be made use of in connection with 
tracing cloth may be of interest. In making the blueprint 
from which Fig. 4 is reproduced, the writer did not wish to 
redraw the complete connecting-rod, yet it had to be shown 
to make the illustration complete. The method pursued was 
as follows: Fig. 1 was laid on top of Fig. 2 and the points 
of curves LM and NO pricked through and the curves drawn, 
which résulted in a drawing as shown in Fig. 3. The trac- 
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Figs. 6 and 7. Method of Solving the Geometrical Problem involved 
in the Linkage in Fig..5 


ing in Fig. 1 was now placed on top of the tracing of Fig. 3, 
in correct position, and secured to it by adhesive tape; then 
a blueprint was made with sufficient extra exposure to allow 
for the double thickness of tracing cloth. The result then 
was a blueprint as indicated by the illustration shown in 
Fig. 4, to which, of course, was later added the dash-dotted 
lines showing the bed of the engine. The white spots left on 
the blueprint by the adhesive tape can be trimmed off and 
all- evidence of the use of two tracings disappears. The 
contour of the bed casting RS, Fig. 4, is shown merely to 
indicate the reason for determining the clearance lines. The 
case chosen for illustration is a simple one, but the methods 
used are applicable to a wide range of work. 

The draftsman also sometimes meets with geometrical prob- 
lems which would prove difficult to a professor of mathe- 
matics; yet he must find some quick and practical solution. 
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By the use of a piece of tracing cloth the designer may often 
solve problems which mathematically are so involved as to 
seem almost hopeless. Such a case is given in the following. 
In the linkage shown in Fig. 5, point M oscillates between 
points S and P, being actuated 
by point m moving along curve 
KmN. The object of the con- 
struction is to obtain a toggle 
joint action as point m ap- 
proaches points K and N. A 
skeleton diagram is shown in 
Fig. 6. Point O is a fixed cen- 
ter, while, due to the angularity 
of the links Mm, point x moves 
Pr een on line XY, making center dis- 
Tracing Cloth tance © a variable quantity. It 
was found that by putting point m at some angular position 
@ away from line VW, the movement of point x along line XY 
could be very materially reduced. The problem then was 
to determine a value for ¢ such that the movement of point 
g would be a minimum. The mathematical solution by the 
aid of calculus seemed very difficult, and after some experi- 
menting it was decided that if center distance C was the 
same for the central position of the links Mm as for the 
extreme positions SK and PN, the movement of point & 
would be reduced to practically a minimum. The problem then 
reduced itself to this: R, r and L being known, find values 
of C, a, and ¢ such that C will be constant for positions OS, 
OM and OP of the linkage. The solution is as follows: 
With radius R draw the circle in Fig. 7 and lay out the 
maximum angular movement b, thus locating points 8S, M and 
P. Draw XY through O perpendicular to OM. With radius 
L draw arcs S,S,, M,M,, and P,P,, 8, M and P being their 
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Lay Fig. 8 on top of Fig. 7 and shift it around until, with 
point m lying on arc M,M, and « lying on line XY, a position 
is found in which two similarly numbered points such as 1, 1, 
2, 2, or 3, 3 lie upon arcs S,S, and P,P; When this position 
is found, prick through these numbered points, and also 
through points and mm; they will then represent the points 
similarly marked in Fig. 6. Mark these points found on Fig. 
7, and draw lines 7K, wm, «£N, and “Vv, the latter being perpen- 
dicular to XY. Now Ox=C, angle m“z#K =a, and angle m“z#V = 
¢, the three unknown quantities which were to be found. 

With a value of @ determined by the above method, the 
center distance C will be exactly the same in value for the 
links in position Mm, SK, or PN, but for any intermediate 
position, C will be slightly increased, or if angle b be ex- 
ceeded, C will decrease. 

There are a great number of difficult problems which may 
be solved in a somewhat similar manner by the employment 
of a little ingenuity. The writer’s object in presenting the 
foregoing examples has simply been to call attention to the 
methods available and the value of a piece of tracing cloth. 


* * * 


DIMENSIONS OF LEAD PIPE 


BY 8S. E. FERRY* 


Some time ago I had occasion to use some lead pipe, and as 
it was necessary to know the inside as well as the outside 
diameters of the pipe (the space being limited) and the safe 
working pressures, I sought for the information in various 
books, but was surprised to find that the data was not available 
in the references at hand. After considerable hunting through 
the lead manufacturers’ and plumbers’ supply books, I was 
able to compile the accompanying table, which gives the out- 
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fe 8 | 3 eee Commercial 
2 ® iS) 8200) 8 ea Designations 
2 E | z SOR Sa eleoas 
2 Ao pe 2 5 SAU Bea's) o, tn 2 
a A | # bp Suse Saek Boa 525 
a 3 | & |p8SS e835) B36 B35 ho 
2 Spies 3 gfaaguea Bas | B83 
c emt Ee A= nas 
Inch | Inch | Inch Lbs. Oz. | 
a | 0.74 | 0.188 | 1 12 | 2150| 480 | AAA | D.E.§ 
3 | 0.72 | 0.173 | 1 8 | 2000}; 400 | AA E. S. 
a | 0.66 | 0.148} 1 4 | 1650 | 330 A Strong 
a | 0.63 | 0.128 | 1 0 | 1500 | 300 B- | Medium 
@ | 0.58 | 0.103 | 0 12 | 1250 | 250 G Light 
g | 0.55 | 0.088 | 0 10 | 1050 | 210 D BL. 
3 0.51 | 0.068 | 0 7 | 800} 160 E |Aqueduct 
10266") OAL RCO Bal 16p a3 B_ | Medium 
a 0.63 | 0.096 | 0 18 | 1000 | 200 CG Light 
+ |-1.0t |0.255 | 8. 0 | 2000 | 400 | AAA 2D, EXS 
z | 0.87 | 0.185] 2 © | 1600) 820 } AA E. S. 
a EO. 84.180 1701-19 00 oun A Strong 
4 0.76 | 0.180] 1 4 | 1150] 280 B Medium 
4 0:71 0,106 1.1 0°. 4-900 4-180 C Light 
3 | 0.67 | 0.085 | 0 12 | .700 | 140 D EB. L. 
i | 0.68 | 0.065 | 0 9.| 650} 110 E  |Aqueduc 
3 1.13: | 0.253 | 8 8 | 1700| 340 | AAA | D.E.S. 
5 1.05 |0:213 | 2 12.1 1600) ©3800 | AA E. S. 
3 1.02 | 0.198 | 2 8 | 1300} 260 A Strong 
a 0.96 | 0.167| 2 0 | 1150] 230 B Medium 
a 0.88 | 0.128; 1 8 | 900] 180 C Light 
& 0.80 | 0.088; 1 0 | 600| 120 D Bu L: 
2 0.77 | 0.073 | 0 12 500 | 100 E_ |Aqueduc 
B 1.31 | 0.280] 4 12 | 1900 | 380 | AAA | D.E.S. 
a 1.21 | 0.230; 8 8 | 1400} 280 | AA E. 8. 
Fi 1.16 | 0.205 | 38 0 | 1150 | 230 A Strong 
B 1.07 | 0.160] 2 4 | 950/| 190 B Medium 
B 1.01 0180-1 142045750 e150 6) Light 
FI 0.94 | 0.095} 1 4 | 550] 110 D He: 
2 1) 0.9110 080M 2 teied 450 90 E |Aqueduct 
1 | 1.59 | 0,295:| 67" 0-4-1300 260 Je AAA DIES 
1 © [15510] GL255S) 4 AIDE T00 e280 FAK E. 8S. 
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2 FI 2 2 g a Sc Be Pic Designations 

gE g 3 | Beeale 2 8 : 

A A < ® |BaSgizege| S23) lege 
g | 8 | € | & |/Sse8es38 BGS | aes 
3 3 So Fac gesa) yas | Bea 

Inches | Inches Inch | Lbs. Oz 

1 1.42 | 0.210; 4 0} 900 180 A Strong 
iL 1.86 | 0.180; 38 41 775 155 B Medium 
1 "1.28 | 0.140} 2 81] 600 120 C Light 
1 1.23.) 0211o5= 25 ON 5008 100: D E. L. 

1 1.17 | 0.085 SiO) 80 E Aqueduct 
1+ 1.82 | 0.285 | 6 12/1000 | 200 | AAA | D.E.S. 
14 1.75 | 0.250 | 5 12) 900 | 180 AA E. 8S. 
1} 167 | OFZ 10 Res ele eb Ole st o0 A Strong 
14 1.59 | 0.170 3 12 | 600 120 B Medium 
14 1252S POMBO niee ome ONS 95 C Light 
1} 1 DON Os 2Da)aee mao nd oO 90 D 1 OR 
1} 1.45 | 0.100) 2 0} 350 70 E Aqueduce 
14 2.11 | 0.805; 8 81 900 180 | AAA | D.E.S. 
14 | 2.04 | 0.270] 7 8/| 800 | 160 | AA Bas) 
14-01/1.96 0.280 12-6 84700 8140 ea Strong 
13 1.88 | 0.190 dD) 0 |) 550 110 B Medium 
1p0) 12880-00160, I Seoul 476 ahegs Cc Light 
14 Se) 0l140) Si on 400 80 D E. L. 
14 1.75 | 0.125] 3 0 | 350 70 E Aqueduct 
18 2.42 | 0.8385 | 10 0} 850 170 AAA | D.E.S. 
12 2.26 | 0.255] 8 8) 650 | 130 AA E. 8. 
12 | 2.21 | 0.230] 7 0] 600 | 120 A Strong 
13 2.15 | 0.200; 6 0} 500 100 B Medium 
13 209 Oe Oss Ones Om 4) 90 C Light 
12 2:03 | 0.140 | .4 01) 3875 7d D E. L. 
2 2.59 | 0.295 | 11 121 650 130 AAA D. E.S. 
2 2.51 | 0.255 9 0 | 550 110 AA E. S. 
2 2.45 | 0.225 | 8 07; 500 | 100 A Strong 
2 2.41 | 0.205 iO e450 90 B Medium 
2 2230. 12018) GieO e376 75 C Light 
2 2.26 | 0.180 | 4°12) 275 55 D Ps bh, 


The above table is based on 2240 pounds per square inch as the tensile strength of lead with 5 as a safety factor. 


*D. E. S. = double extra strong; E.S. = extra strong; E. L. = extra light. 


respective centers. On a transparent sheet draw a circle of 
radius 7, 2 being its center, see Fig. 8. Choose some point on 
this circle, as m, and draw (with any convenient radius 
known to exceed Z in Fig. 6) the arcs 1, 1; then with slightly 
smaller radii draw ares 2, 2; 3, 3; 4, 4; etc. Number these 
arcs 1, 2, 3, 4, etc. 


side diameter, inside diameter, thickness, weight per foot, ap- 
proximate bursting pressure and safe working pressure of lead 
pipe from % inch to 2 inches inside diameter, in double extra 
strong, strong, medium and light weights. 


* Address: 


Care of Westinghouse Electric & Mfg. Co., East Pitts- 
burg, Pa. : 
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MULTIPLE-SHOULDER SHAFT TURNING 
ON THE CLEVELAND AUTOMATIC 


An excellent example of multiple shoulder shaft turning in 
a Cleveland plain type automatic screw machine, is shown in 
Fig. 2. As can be seen, this shaft has six different diameters 
—three on each end. All of these various diameters are 
turned and the shaft completed in one operation. The end 
of the shaft next to the chuck is turned by a cross-slide tool 
arrangement carrying three turning tools, and operated trans- 
versely by the tailstock spindle, as shown in Figs. 1 and 3. 

By referring to Fig. 1 it will be seen that a long connect- 
ing-rod A is held free to slide in an arm B, which is clamped 
to the tailstock spindle C. The rear end of this connecting- 
rod is threaded and furnished with check-nuts, the function of 
which will be explained later. 

The cross-slide arrangement consists of a block D, fastened 
to the T-slot of the regular cross-slide and provided with a 
dovetailed top face to which an auxiliary top-slide Z is fitted. 
This slide is furnished with a gib to compensate for wear, 
and is machined to retain the three tool-holders F, which can 
be adjusted so as to bring the shoulders on the work the re- 
quired distance apart. 

The end of the shaft facing the tailstock spindle is turned 
by a box-tool carrying three cutters and provided with roller 


Turning a Multiple Shoulder Shaft on the Cleveland 
Plain Automatic 


Rigs 1. 


supports to steady the work, as in Fig. 3. This box-tool G4 
has a shank which is held in the regular manner in the tail- 
stock spindle. The turning tools are retained in holders J, 
which can be adjusted along the body of the box-tool to the 
required positions. 

In operation, the stock is fed out by a special cam on the 
stock-feed drum, and at the same time, the swinging stop J 
is brought down to gage the stock to length by a cam on 
drum K, see Fig. 1. When the chuck closes, the stop J is re- 
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the work to the required diameter, are advanced longitudinally 
on the work when the advancing arm B contacts with the 
check-nuts. The connecting-rod A, which acts as a link joining 
the tailstock spindle and auxiliary slide H, is pivotally con- 
nected to the latter. When the roll reaches the end of the 
lobe of the tailstock spindle operating cam, the spindle is 
returned by a spring, but does not carry the top-slide H with 
it until the arm B reaches the check-nuts R. By this time the 
regular cross-slide has withdrawn the tools from the work, 
thus clearing the machine for the finished piece to be sev- 
ered from the bar by the cut-off blade S, held on the rear 
cross-slide. 

The material from which this shaft is made 
steel 14% inch in diameter. 


is cold-rolled 
The turning tools are operated 


Fig. 8. Arrangement of Tools and of Adjustable Stop 


at a surface speed of approximately 85 feet per minute, and 
finish the bar to the required diameter in one cut. The box- 
tool cutters when working alone, are advanced at a rate of 
0.008 inch per revolution. The cross-slide tools when being 
fed in to the desired depth, receive a feed of 0.002 inch per 
revolution, and when the box-tool and cross-slide tools are 
working together, the rate of advance is 0.006 inch per revo- 
lution. The work is cut off with a feed of 0.004 inch per 
revolution. This shaft, which is 16 1/16 inches long, is com- 


pleted in 54% minutes. IDS AMS dat 
* * * 


LARGEST TESTING MACHINE IN THE WORLD 


The issue of the Engineering Record for September 28 con- 
tains an interesting description of what is believed to be the 
largest testing machine in the world. It was designed by Mr. 
Tinius Olsen of Philadelphia, and has a capacity of 10,000,000 
pounds. The machine was built for the structural materials 
testing laboratory of the United States Geological Survey, 
which is now part of the laboratory of the Bureau of Stan- 
dards, located in Pittsburg, Pa., and was placed in operation 
on September 12. At this time, a number of members of the 
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BOX - TOOL CUTTERS 


MADE FROM 1% ROUND COLD ROLLED STEEL 
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Fig. 2. Tools used in finishing the Shaft in One Operation 


turned to the “up position” by the twisted spring M. The 
box-tool is now advanced, bringing the first tool N, Fig. 2, 
into operation, and at the same instant the regular cross-slide 
is advanced, feeding the tools O, P, and Q in to the proper 
depth. The cross-slide then retreats, and remains stationary 
with the tools clear of the work until the arm B approaches 
the check-nuts on the connecting-rod A. Just as this takes 
place, the regular cross-slide is again advanced, bringing the 
turning tools in to the correct depth. 

The cross-slide turning tools which are now ready to turn 


International Association for Testing Materials were present 
to witness its operation, and among their performances, a 
square brick column twelve feet high and four feet on each 
side, was broken; a load of 6,580,000 pounds was required to 
complete this test. The machine is designed with a capacity 
for testing pieces up to 60 feet in length and the distance 
between tension screws, is 6 feet’ These dimensions fit the 
machine for testing exceedingly large columns as well as 
slabs, and by placing an extension table on the lower platen, 
the largest beams may be broken. 
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A SEMI-AUTOMATIC SLOTTING FIXTURE 


BY J. H. HARRIS 


The fixture to be described in this article is used by the 
Remington Typewriter Co. for the rapid and economical 
slotting of the part shown in Fig. 5. The fixture is semi- 
automatic in its action. It is carried on a shaft driven by 
the back-gears of a milling machine and all the operator has 
to do is to place the work between the jaws as they come 
around. As the fixture revolves, the work is fed against 
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0-046-INS. THICK 


Fig. 1. 


the cutter where it is slotted; it is then carried on to 
the discharge point and dropped into a pan provided for, 
the purpose. 

In starting to give a detailed description of this fixture, 
reference is first made to Fig. 1 where a plan view is shown. 
Here it will be seen that the fixture is carried on the hori- 
zontal driving shaft A. This shaft is supported at its outer 
end by the bracket B, which is clamped to the table by means 


Plan View of Slotting Attachment 


on ans A sell 
SLITTING CUTTER 
3.75-INS. DIA. 
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clearly shown in Fig. 2. The work is located in V-blocks J, 
against hardened steel buttons J that are carried by the 
casting G shown in detail in Fig. 3. This casting bears against 
the shoulder H on the driving shaft. 

The clamping mechanism is carried by two castings K 
and ZL, which are doweled together and screwed to the cast- 
ing G, as shown in Fig. 1. These three castings are secured 
to the driving shaft by means of the nut and washer N 
which force them against the shoulder H. The casting K 
is shown in detail in Fig. 6, where it will be seen that there 


_Machinery 
Fig. 2, End View, showing Arrangement of Cams and Bracket 


are fourteen lugs in which the rae ae members P are 
pivoted. 

Each clamp is operated by means of a pair “of tozele jointed 
levers R and Q and a link S. As the link S is moved toward 
the back of the fixture it forces the sharp edge of the clamp P 
against the work. The opposite end of the link § engages 
with the clamp member 7 which slides in a hole in the 
casting L, as shown in Fig. 4. Hach pair of clamping mem- 


Fig. 3. Casting G, showing Method of Locating Work 
of three cap-screws, and equipped with a bronze-bushed bear- 
ing C that carries the shaft. 
A machine steel plate D is secured to the inner face of the 


bracket and two cams Z# are carried by this plate. Two 
elongated holes are cut in the bracket through which the 
cap-screws F are passed to secure the plate D to the bracket. 
These elongated holes give sufficient play to the screws so 
that the cams may be adjusted to exactly the required posi- 
tion. The arrangement of the bracket plate and cams is 


Machinery 
Fig. 4. Casting L, showing Holes for Clamps T 


bers P and 7 is thus forced simultaneously against the work 
by the action of the toggle levers, transmitted through the 
link SV. 

To explain the operation of the toggle levers, reference is 
made to Fig. 1, where one of the fourteen plates V that are 
screwed and doweled to the casting L is shown. These 
plates have a bearing at their outer ends in which the mem- 
bers R are pivoted. It will be apparent that any move- 
of the end of R will open or close the clamping members P 
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and 7 on the work through the pivoted connections between 
these members and S, Q and R. The required movement of 
the end of the levers R is secured through the action of 
the rollers W on the cams H#. Referring to Fig. 2, it will 
be seen that the 
rollers at the ends of 
FR bear against the 
inner sides of the 
cam plate at the left 
of the fixture from X 
to" X,., This holds 
the clamps open un- 
til the point Y is 
reached; from this 
point to Y,, the roller 
bears against the 
outside edge of the 
cam on the right and 
between these two 
points the clamps are 
closed. 

ere It will be seen 
from this description 
that the work is placed in the fixture on the left hand side, 
where the clamps are open. It is then carried around to the 
right, where the clamps close before the work is fed to the 
cutter. The work is still held in the fixture until it has 


Fig. 5. Typewriter Part slotted as shown 
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Fig. 6. Casting K, showing Method of pivoting Clamp P 


reached the point X. Here each successive clamp opens and 
drops its work into a pan conveniently placed for the purpose. 
As the operation of the fixture is continuous, it enables the 
work to be rapidly handled at a consequently low cost. 

* * * 


Some interesting data is given in Teknisk Tidskrift, from 
a German source, of the large hydro-electric development at 
present being planned at Lyons, France. A dam is to be built 
across the Rhone which will produce a head of about 225 feet. 
The average amount of power that can be developed through- 
out the year is 350,000 horsepower. Present calculations in- 
dicate that it will be possible to deliver power from this de- 
velopment at the price of slightly less than one cent per 
kilowatt hour. It is planned to distribute the power over an 
area having a radius of between two and three hundred miles. 
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A PATENT OFFICE PARADOX 


BY ROBERT MILLER* 


Much has been pwblished recently about proposed changes in 
the patent laws of this country. Numerous statesmen have 
drafted bills to remedy the evils that have been apparent for 
years. All this proposed legislation deals, however, only with 
the scope of the patent, and not one single sentence attempts 
to correct the one crying abuse of the entire system—inter- 
ference. 

When an inventor has his first dealings with the patent law 
he imagines that, except for whatever may be revealed by a 
search, and patent office citations against his application, he 
is fairly secure in his possession of protection for that which 
his brain has conceived. Yet, should an interference be de- 
clared, he awakes with a rude shock. It may be proper to first 
explain the term “interference.” An interference is a proceed- 
ing instituted for the purpose of determining the question of 
priority of inventions, between two or more parties claiming 
substantially the same patentable invention. This sounds sim- 
ple, but in its amplified form it can readily be made the means 
of the rankest injustice. For instance, A has a patent which 
has been issued for some time; if B files an application for 
the identical invention, an interference may be declared, pro- 
vided B’s application is filed within two years of the date of 
issue of A’s patent. If the subject of the patent is a very 
valuable one and B happens to represent a powerful corpora- 
tion, A, being a private individual, may be unable to fight for 
his rights. 

The proceedings in an interference may be very costly, and 
are as follows: A notice of interference is sent to each party 
iby the examiner of interferences; each party is then required 
to set forth, under oath, all of the details and circumstances, 
with dates, regarding the invention. These affidavits must be 
filed with the examiner before a certain date, and are termed 
preliminary statements. The examiner then appoints a time 
when testimony may be taken by each party to establish his 
position. During these proceedings an applicant or his attor- 
ney may cross-examine witnesses. 

All this, of course, takes time, and, being legal procedure, 
also considerable money. Any patent attorney, therefore, 
would much rather handle a nice, complicated interference, 
than half a dozen ordinary applications. It might be possible, 
under the two-year clause, for a powerful interest to have an 
application filed after the issue of a patent, copying it, line 
for line and word for word, and by means of false witnesses 
prove priority, and thus have the original patent nullified and 
a new patent issued to itself. ‘Further, the patent office itself, 
iby its complicated rules, does not help to simplify the matter. 

The writer will now describe an actual case, using some of 
the phraseology of the patent office. In this case A applied for 
a patent on a device in March, 1910; except for a few trivial 
references cited against the application, it was a clear case, 
and the claims were allowed in May of the same year. Being 
in no hurry to have his patent issued, he allowed almost the 
legal six months to elapse before making his final payment of 
twenty dollars. The patent was issued in December, 1910. The - 
patent received considerable attention in the trade press, as 
the device was of a type just then of considerable interest to 
the industry. 

In August of the following year A received notice of an in- 
terference with ‘B. The usual preliminary statements were 
filed, and it was learned that B had filed his application in 
July, 1909, almost a year before A had. The drawings and 
specifications showed that both were identical in so far as the 
idea of the device was concerned. The claims were different, 
yet any novice could see that here were two applications lying 
together in the same class and sub-class, for a patent of the 
same device. Yet, the patent office did not declare an interfer- 
ence at this time, but waited until after the issue of the patent 
to A, : 

An industry might have been organized on the strength of 
A’s patent, which would have prospered for a short time, and 
which would then either have been forced out of business, or 
been obliged to pay B large royalties—all this after having 
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obeyed the letter and spirit of the law, acceding to every re- 
quirement of the patent office and paying the just dues. 

A direct appeal was made to the commissioner to explain 
this peculiar occurrence, asking why the interference had not 
been declared before the issue of the patent. The reply was 
that as the claims were different, “it was not proper to suggest 
A’s claims to B.” A case was then cited to the commissioner 
in which the office had suggested claims to both parties for the 
purpose of causing an interference. The reply to this com- 
munication quoted some obscure rule that was supposed to fit 
the case. The patent was, of course, granted to B as it should 
have been in the first place. For this same patent, therefore, 
two complete fees were paid, and to the man in the street it 
would seem as if there ought to be a refund. To a lawyer this 
would seem to be a square deal—with about ten thousand in- 
terferences a year the profession should prosper; to the man 
trying to improve things, it is discouraging. 


* % * 


A BUILT-UP LIMIT GAGE 


At the shops of the New Departure Mfg. Co., Bristol, Conn., 
a type of limit gage is used by the inspectors that has the 
advantage of being easily kept in good condition. The illus- 
tration represents the general appearance of the gage. 

The openings in the gage are the spaces between plates A 
and B and B and ©. The space between A and B is regu- 
lated by size blocks DD; in this particular instance the 
size blocks are 0.4999 inch. The opening between B and C@ 
in this gage is regulated by size blocks HE which are 0.5001 
inch in thickness. The strips A, B, and C may be of any 
convenient thickness and, of course, they are hardened and 


A Built-ap Limit Gage 


the gaging surfaces are ground and lapped. The important 
parts of the gage, parts which regulate its accuracy, are the 
size blocks HE and DD, which, of course, must first be very 
earefully ground and lapped to size. After the size blocks 
have been placed between the gaging strips, small disks are 
applied to the outside of the strips A and C and the entire 
built-up gage is clamped together by bolts FF which pass 
through wooden strips GG. The object of the wooden strips 
is to provide a means for handling, without affecting the 
accuracy of the gage by the heat of the hand. 

To maintain the accuracy of such gages it is only necessary 
from time to time to release the tension upon bolts FF, 
remove strips A, B and C, and regrind and relap the four 
gaging surfaces. It is not necessary to touch the size blocks 
as no wear comes upon their surfaces. OPN be ot 


* * * 
When cold-rolled stock is used, an allowance must be made 
in the bore, as this stock comes exactly to size or a trifle over 


size. When turned shafts are used. the bore should always be 
made standard, and the allowance made in the journal. 
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THE SCREW THREAD STANDARDS 


Since a few years ago when the tap makers agreed to start 
a campaign against the sharp V-thread, the use of this form 
of thread has steadily diminished. Some of the tap makers, 
however, state that they still make as much as forty per cent 
of their taps with V-threads, while others make only from 
thirty down to ten per cent of their total production with this 
kind of thread, the remainder being the United States stan- 
dard. An interesting reason given for the continued use of 
the V-thread by one of the largest machine tool building firms 
in the country, is that a V-thread tap 
permits the tapping of the bottom of a 
counterbored hole with the same diam- 
eter thread as the diameter of the 
counterbore. In the accompanying 
illustration the diameter of the coun- 
terbore A and of the thread B is nom- 
inally the same. When a sharp V- 
thread tap is used, of correct angle 
diameter, it will not be over the stan- 
dard size on the outside diameter, on 
account of the small flat necessarily 
provided on the top of the threads. It 
can, therefore, enter the counterbored 
hole and tap the thread without 


A Condition where the 


4 n 5 Sharp V-thread has shown 
scratching or marking the sides of the advantages over the U. 8. 


counterbored hole, which, in many St#nderd Thread 


cases, is required to be a good fit for the stud entering into it. 


If a U. S. standard thread tap were used, instead, the outside 


diameter of this tap would ordinarily have to be a certain 
amount over size, and hence, it would scratch or mar the 
counterbored portion of the hole when entering. To avoid 
this, most designers have been in the habit of making the 
counterbore larger in diameter than that of the threaded 
portion, but this, of course, necessitates a shoulder on 
the stud and a larger diameter of stock. It would seem, how- 
ever, that the condition mentioned would be met with in ma- 
chine design so seldom, comparatively speaking, that it should 
not be necessary to maintain two standard screw threads on 
this account. The committee appointed by the American So- 
ciety of Mechanical Engineers to investigate into allowances 
and working limits for the U. S. standard thread, will prob- 
ably take up this question and suggest some means of over- 
coming the difficulty even when a U. S. standard thread is 
used. It is not desirable to have the two thread forms con- 
tinued side by side, especially since—as has been repeatedly 
pointed out in these columns—there is no accepted standard 
dimensions for the sharp V-thread, the different manufacturers 
making taps with this thread to different standards or gages. 

There may be cases where the U. S. standard thread is not 
the best one for the purpose, but they are comparatively few. 
One is staybolt taps which are being more and more generally 
made with a Whitworth thread on account of the decreased 
tendency of the staybolts to break when this thread is 
used. On account of the unequal expansion of the side sheets, 
the staybolt is bent back and forth, and if there is a sharp 


corner at the bottom of the thread, as in the case of the U. S. 


standard or the V-thread, a crack is more liable to develop 
than when the bottom is rounded, as in the case of the Whit- 
worth thread. 

The A. S. M. E. standard for machine screws seems to gain 
ground rapidly. Some tap makers state that they make nearly 
all their machine screw taps according to this standard, while 
others still make from thirty to fifty per cent of the old V- 
thread standard. There is a tendency among the larger eon- 
cerns to adopt the A. S. M. BE. standard exclusively, while the 
smaller concerns, to whom the expense for new gages is more 
serious, still retain the old standards. It would be a great 
advantage to the tap and screw makers, as well as to the 
mechanical trade in general, if the old standards could be 
entirely eliminated. It would seem possible for the tap 
makers to agree to make the old standard thread only to 
order, and to charge a higher price for taps with this kind of 
thread so as to discourage the use of the V-thread on both 
the machine screw sizes and on larger dimensions of screws 
and taps. 
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DESIGNING A HOB FOR HOBBING SPUR GEARS* 


DETERMINING THE THREAD SHAPE, NUMBER OF FLUTES, AND GENERAL DIMENSIONS 
BY JOHN EDGAR} 


A reader of Macutnery has requested information regard- 
ing the design of a hob to cut spur gears. The gears to be 
cut are cast-iron, and have 120 teeth, 16 diametral pitch and 
5g inch width of face. The pitch diameter, hence, is 74% 
inches. The hole in the hob for the spindle is to be 1%4 inch 
in diameter with a 14-square inch keyway, the hob to be run 
at high speed. 

The first thing to be settled is the form and dimensions of 
the tooth or thread section of the hob. If the form is to be 
the standard shape for the involute system with a 1414-degree 
pressure angle, the dimensions of the hob tooth would be as 
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Fig. 1. Standard Hob Tooth Dimensions 


shown in Fig. 1. A modification of this shape may in some 
cases be advisable, and will be referred to later in this article. 
The standard rack-tooth shape with straight sides, as shown 
in Fig. 1, however, is the easiest to produce, and unless gears 
with a very small number of teeth are to be cut, it is entirely 
satisfactory. 

The circular pitch corresponding to 16 diametral pitch is 
0.1963 inch which is obtained by dividing 3.1416 by 16. The 
thickness of the tooth on the pitch line is one-half of the cir- 
cular pitch, or 0.0982. The height of the tooth above the 
pitch line is equal to the reciprocal of the diametral pitch 
plus the clearance, which latter is equal to 0.1 of the thick- 
ness at the pitch line. Hence, the height of the tooth above 
-the pitch line equals 0.0625 + 0.0098 — 0.0723 inch. This dis- 
tance equals the space in the gear below the pitch line. 

The depth of the tooth of the hob below the pitch line is 
usually made greater than the distance from the pitch line 
to the top of the tooth. The extra depth should be equal to 
from one-half to one times the clearance. On small pitches, 
one times the clearance is not too great an allowance, and, 
therefore, the depth below the pitch line is made equal to 
0.0723 + 0.0098 = 0.0821, making the whole depth of tooth 
equal to 0.1544. The extra depth at the root of the thread is 
to allow for a larger radius at the root, so as to prevent 
cracking in hardening. The radius may then be made equal 
to two times the clearance, if desired. In the illustration, 
however, the radius is made equal to 0.1 of the whole depth 
of the tooth. The top corner of the tooth is rounded off with a 
corner tool to a radius about equal to the clearance, or say 0.010 
inch. This corner is rounded to avoid unsightly steps in the 
gear tooth flank near the root. Having obtained the hob 
tooth dimensions, the principal dimensions of the hob may 
be worked out with relation to the relief, the diameter of the 
hole and the size of the keyway. 

The proper relief for the tooth is a matter generally decided 
by experience. We may say that, in general, it should be 
great enough to give plenty of clearance on the side of the 
tooth, and on hobs of 1414-degree pressure angle the peri- 
pheral relief is, roughly speaking, about four times that on 
the side. For cutting cast iron with a hob of the pitch in 
question, a peripheral relief of 0.120 inch will give satisfac- 
tory results; for steel, this clearance should be somewhat 


* See also MACHINERY, July, 1912, “‘Hobs for Spur and Spiral Gears,” 
and the articles there referred to. 
+ Address: 61 Bruce Ave., Windsor, Ontario. 


increased. The amount of relief depends, necessarily, also 
upon the diameter of the hob. 

With a peripheral relief of 0.120 inch, the greatest depth 
of the tooth space in the hob must be 0.1544 + 0.120 = 0.2744. 
The gash will be made with a cutter or tool with a 20-degree 
included angle, 3/32 inch thick at the point, and so formed 
as to produce a gash with a half-circular section at the bot- 
tom. The depth of the gash should be 1/16 inch deeper than 
the greatest depth of the tooth space, or about 11/32 inch. 

The radius of the hob blank should be equal to 5/8 + 1/8 + 
11/32 + the thickness of the stock between the keyway and 
the bottom of the flute. If we use a 3-inch bar we can turn 
a hob blank 2% inches in diameter from this, which would 
allow sufficient stock to be turned from the outer portion of 
the bar to remove the decarbonized surface. If we make the 
blank 2%4 inches in diameter we have 9/32 inch of stock over 
the keyway, which is sufficient. 

The number of gashes or flutes depends on many factors, 
some of which have been previously discussed in MACHINERY. 
(See the article “How Many Gashes Should a Hob Have?” in 
the January, 1909, number.) In Fig. 2 is shown an end view 
of a hob with twelve gashes. This number gives plenty of 
cutting teeth to form a smooth tooth surface on the gear 
without showing prominent tooth marks. A larger number 
of gashes will not, in practice, give a better tooth form, but 
simply increases the liability to inaccuracies due to the form- 
ing process and to distortion in hardening. This number of 
gashes also leaves plenty of stock in the teeth, thus insuring 
a long life to the hob. 

The question whether the gashes should be parallel with 
the axis or normal to the thread helix is one that is not 
easily answered. It must be admitted that when the angle 


of the thread is great, the cutting action at both sides of the 
tooth is not equal in a hob with a straight gash; but in cases 
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Fig. 2. Hob with Twelve Gashes or Flutes 


of hobs for fine pitch gears, where the hobs are of compara- 
tively large diameter, thus producing a small thread-angle, 
the parallel gash is more practical because it is much easier 
to sharpen the hobs, and the tong lead necessary for spiral 
gashes, in such cases, is not easily obtained with the regular 
milling machine equipment. However, when it is desired to 
obtain the very best results from hobbing, especially in cut- 
ting steel, the gash should be spiral in all cases when the 
thread angle is over 2% or 3 degrees. In our case the thread 
angle figured at the pitch diameter of the blank is equal to 
1 degree 22 minutes; hence, straight flutes are not objection- 
able. 
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The linear pitch of the hob and the circular pitch of the 
gear, when considered in action, are to each other as 1 is to 
the cosine of the thread angle. In the present case they do 
not differ appreciably and may be considered as equal. In 
cases where the difference is over 0.0005, the true linear pitch 
should be used. 

The change-gears for the lathe may be figured by the 
formula: 


Gear on lead-screw lead of lead-screw 


Gear on stud linear pitch of hob 


On a lathe with a lead-screw of six threads per inch, or a 
lead of 1/6 or 0.1667 inch, the gears that would give accurate 
enough results for the 
present hob would be 
28 teeth on the lead- 
screw, and 383 teeth on 
the stud. 

In Fig. 3 is shown the 
hob thread _ relieving 
tool. The front of the 
tool is relieved with a 
20-degree rake for clear- 
ance. The sides are 
ground straight at a 
1414-degree angle to 
form the sides of the 
thread, and are at an 
angle of 1 degree 22 
minutes with the verti- 
cal to clear the sides of 
the thread. A tool made 
like this can be sharp- 
ened by grinding across 
the top without losing 
its size or form. If the gashes were made on the spiral, the 
top of the tool should be ground to the angle of the thread, 
as shown by the dotted line AB. In cases where the angle of 
the thread is considerable, the angle of the sides of the tool 
must be corrected to give the proper shape to the hob tooth. 
(See MacHinery, May, 1905, or MacuiNery’s Reference Book 
No. 32, “Formula for Planing Thread Tools.’”) The point of 
the tool should be stoned to give the proper radius to the 
fillet in the bottom of the hob tooth space. 

The best practice in making the hob is to anneal it after 
it has been bored, turned, gashed and threaded, the annealing 
taking place before relieving the teeth. Before hardening, the 
hob ought to be re-gashed or milled in the groove, removing 
about 1/32 inch of stock from the front side of the tooth to 
eliminate chatter marks and the effect due to the spring in 
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Fig. 3. Threading Tool for Hob 
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Fig. 4. Special Hob Tooth Dimensions 


the tool, which always leaves the front edge of the teeth 
without relief. In hardening, do not attempt to get the hob 
too hard, as the required high heat and quick cooling would 
distort the teeth badly. 

In case the 120-tooth gear is to run with a pinion of a 
small number of teeth and is the driver, as in small hand 
grinders where gears of this size are often used, it would be 
advisable to make the tooth shape as shown in Fig. 4. This 
shape will obviate undercutting in the pinion and relieve the 
points of the teeth in the gear so as to obtain a free-running 
combination. This shape is more difficult to produce and re- 
quires more care in forming. If the hob is made of high- 
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speed steel, it should run at about 115 revolutions per minute 
for cutting an ordinary grade of cast iron with a feed of 
1/16 inch per revolution of the blank. The feed may be in- 
creased considerably if the gear blank is well supported at 
the rim. The best combination of speeds and feeds in each 
case can be found only after considerable experimenting. 


* * 


METHOD OF TAPPING FACEPLATES ACCU- 
RATELY IN A BORING MILL 


At the New Haven Mfg. Co., New Haven, Conn., an inter- 
esting application of the familiar “Oldham” coupling is made 
use of in tapping the spindle holes of faceplates. Formerly 
considerable trouble was experienced when tapping faceplates, 
because if the work was not located exactly true with the 
boring machine spindle the tap would invariably cut large. 
By using the coupling shown jn the illustration, trouble from 
this source has been overcome. 

The upper half A of the coupling is held in the boring 
machine spindle and the lower half B supports the tap. Both 
these parts have on their inner faces shallow rectangular 
slots approximately 4 inch deep by 1% inch wide. The cen- 
tral part C of the coupling has on its upper face a tongue to 
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Tapping Faceplates in a Boring Mill 


fit the slot in the upper half and on its lower face a tongue 
is provided at right angles with the one on the upper face 
fitting in the slot in the lower half of the coupling. Four 
large cap-screws are provided which are threaded into the 
lower half of the coupling but pass through enlarged holes in 
the central and upper halves of the coupling. These screws 
serve merely to hold the parts together and do not prevent 
the parts of the coupling from adjusting themselves while the 
tapping operation is being performed. With this fixture the 
tap quickly finds a central location in the faceplate and the 
result is that the holes are quickly and accurately tapped. 

Chit 

* * * 

A Bureau of Mines paper states that all commercial ex- 
plosives owe their power of doing work to the expansive force 
of the great volume of gas evolved from them at the moment 
of explosion. The pressure exerted by this gas in the drill 
hole or other confined space in which the explosion is brought 
about is what makes explosive substances of value in mining 
or other industries and is the primary cause of all those 
manifestations of energy that follow the firing of a charge. 
Common black blasting powder, on explosion, produces about 
390 times its own volume of permanent gases: 40 per cent 
dynamite produces about 530 times its own volume of 
permanent gases; and nitroglycerin produces somewhat more 
than 747 times its own volume of permanent gases. These 
proportions of volume of gases to volume of explosive are 
those that would be found if the gases were measured under 
normal conditions of temperature and pressure, but at the 
moment of explosion the gases are highly heated, and there- 
fore tend to occupy a volume much greater than the figures 
given above. 
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MOLDING DIES FOR FIBER INSULATION 


BY EVERETT CHIPMAN* 

The black fiber insulations shown in Fig. 1 are formed in 
molding dies which it is the purpose of this article to de- 
scribe. The stock consists of fiber tubes which are made by 
rolling material of the thickness of paper on iron bars. 
During the rolling process, heat is applied in such a way 
that the material, which consists of pulp from wood fiber, 
is joined together to form a solid tube. The tubes are re- 
ceived in lengths of about 3 feet, and of varying diameters; 
they are sawed up into blanks of the right size for the dif- 


Fig. 1. 


Blanks and Fiber Insulations formed from them 


ferent insulations and are then transferred to the forming 


presses. 

Fig. 2 shows the punch and die used for molding the in- 
sulation shown at the left-hand side in Fig. 1. In this opera- 
tion the shoulder is formed at the top and the lower edge 
is rounded at the same time. During this forming process 
the pressure applied causes a certain amount of shortening 
to take place; consequently it is necessary to allow enough 
extra on the length of the blanks to make up for this com- 
pression. The blanks are fed into the die by hand. 

Reference to Fig. 2 will make the design of the punch and 
die used for this operation readily understood. A is the 
mold or form in which the outside of the blank is shaped. 
B is the plunger which is fastened to the head block of the 
press. C is the stripper for the form A; C@ also acts as a 
locating plug and forms the radius on the lower end of the 
blank. The plunger B has a recess into which the central 
stud of C enters as the press descends. The work is then 
formed in the space left between 
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by the punch stripper instead of by the mold stripper as 
in the preceding case. 

The blanks formed in this mold fit into the recess in the 
die and rest on top of the stripper. The die is bored out to 
the outside size of the shoulder for a depth of about % of 
an inch, and there is an annular ring on the punch which 
comes down and fills the space between the outer wall of 
the blank and the outer diameter of the recess in the die. 
The lower edge of this ring is rounded and with the base 
of the counterbore in the die forms a semi-circular cavity 
in which the shoulder is formed. As the punch descends the 
central pin locates the blank and then enters the recess 
in the mold stripper which has been provided to receive it. 
The blank holds the two strippers apart against the tension 
of the springs until each stripper has reached its stop. The 
pressure is then increased, and since the only relief is in 
the ring at the point where the shoulder is formed, the fiber 
gives at this point and conforms to the desired shape. The 
punch and die stripper are of such a form that they round 
the corners at the top and bottom of the insulation as shown. 
During the return stroke of the press the strippers force 
the bushing to leave both the punch and die, and the finished 
work is left on the lower end of the locating pin, from which 
it can be readily removed. 

During both of these forming operations there seems to 
be a slight movement between the layers of material in the 
blanks. The finished work, however, is perfectly compact, 
and if such a movement does take place it is probable that 
the heavy pressure of the forming operation generates suf- 
ficient heat to reunite the layers before the operation is 
completed. In each case the use of these dies has meant a 
great saving over the former method, which was the use of a 
molded paste composition for the smaller and screw machine 
work for the larger piece. The press method also produces 
more accurate work with less breakage. 

* * * 


WHAT IS SPACE ? 
In a paper on the fourth dimension, published in the Poly- 
technic Engineer for 1912, William J. Berry states that a 
serious difficulty presented in discussing mathematical sub- 


the mold A, the punch B and the | 
locating plug C on the stripper, 
after the stripper has been pressed 
down to its lowest position. When 
the forming operation is com- 
pleted, the finished blank is ejected 
by the action of the springs under 
the stripper. The finished insula- 
tion is held on the eentral plug of 
the stripper when the plunger has 
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reached the top of its stroke, and 
can be readily removed with a fork- 
shaped piece of metal which lifts it 
off by means of the shoulder. This 
mold is used in a press having a 
14-inch stroke and the work is pro- 
duced with a variance of only two 
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or three thousandths of an inch. 
Fig. 3 shows a rather more com- 
plicated punch and die which is 
used for forming the insulation 
shown at the right-hand side in 
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Figs. 2 and 3. Punches and Dies used for Forming Insulations shown in Fig. 1 


Fig. 1. This die represents the re- 
sult of about three months experimental work during which 
time a number of methods were tried out and discarded. 

In forming this insulation both the upper and lower edges 
are rounded and a shoulder is formed on the side as shown. 
It was the method of forming this shoulder which con- 
stituted the difficult point in designing the punch and die. 
‘The following notation has been adopted in Fig. 3 for re- 
fering to the different parts of the punch and die. A is the 
mold; B, the stripper for the mold; C, the punch; D, the 
stripper for the punch; and QZ, the central or locating plug. 
It will be noted that in this case the locating plug is carried 

* Address: 30 Bisson St., Beverly, Mass. 


jects is the variety of meanings attached to words. A word 
may have one meaning to the physicist, another to the mathe- 
matician, and still another to the man in the street. “The 
average layman thinks of space, if indeed he thinks of it at 
all, as a huge box or hollow sphere in which all things lie—a 
sort of frame for the material universe. This idea is crude 
and vague. Space is an idea caused by the per- 
ception of simultaneous groups of phenomena. Space is not a 
phenomenon or a group of phenomena, though without phe- 
nomena there can be no idea of space.” The idea of space is 
subjective, and is distinguished in three forms, i. e., visual 
space, tactual or feeling space and motor or traveled space. 
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ACTION OF PEENING STRAINS IN A 
CAST-IRON BENCH PLATE 


BY DOUGLAS T. HAMILTON* 


A cast-iron bench plate was recently brought to the Cleve- 
land Machine Tool Co., Cleveland, Ohio, for machining, which 
was sprung out of shape, being 3/16 inch high in the center 
lengthwise and 1/8 inch high crosswise. This bench plate, 
which is shown in Figs. 1 and 2, is 7 feet long by 3 feet wide, 
the plate portion being 1% inch thick before machining. 

To straighten this plate, it was carefully clamped to the 
planer table, and a 3/16-inch cut taken over its entire surface. 
After taking this cut, a straightedge was placed on the plate 
which to the astonishment of the operator was found to be 
3/16 inch low in the center. The supports under the center 
portion of the plate were held so tightly that they could not 
be moved, while the supports under the ends were loose. 
Another 3/16-inch cut was then taken and when the straight- 
edge was applied, the plate was found to be 1/32 inch high 
in the center. A 1/32 inch cut was then taken, the straps 
released a slight amount and a final cut about 1/64 inch re- 
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Fig.1. View of Bench-plate showing 


Triangular Ribbing 


Fig. 2. Condition of the 
Plate after Machining 


moved, which brought the surface of the plate back to a true 
plane. 

In clamping, particular care had been taken not to spring 
the plate, so that the action just mentioned cannot be due to 
that cause, and as is evident in the illustration Fig. 1, the 
plate was well ribbed and supported. The only conclusion 
which can be drawn from this peculiar action of springing, 
is that the plate had been used more in the center than at 
the ends, and that the surface had become stretched and 
hardened due to the continued peening action caused by 
hammering and placing work on it. Then when this hard 
scale was removed, the plate returned to its normal state— 
the fibers straightening out—this action being similar to that 
which takes place in a rod of cold-rolled steel, when only a 
portion of it is machined. 

It is reasonable to assume that this same condition exists 
to a slight extent in a planer table which has been subjected 
to considerable use and abuse. The action of this plate also 
shows that extreme care is necessary in handling work on a 
planer table; it should not pe used either as an anvil or a 
straightening plate, but simply as a means for holding the 
work while machining. Another point brought out by the 
action of this plate is that one cut cannot be relied upon to 
straighten a surface when it has become sprung. Some me- 
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MACHINERY 


November, 1912 © 


chanics, when they get a job to do on the planer which must 
be accurate, put a broad tool in the holder and take a skin 
cut from the platen, thinking that by so doing they are 
producing a true plane. The fact of the matter is that in 
nine cases out of ten they have only partially relieved the 
strain and inaccuracy, especially if the planer has been in 
use for some time and has received rough usage. After tak- 
ing a cut, the truth of the table should be proved with a dial. 
test indicator held in the tool-holder, and it is generally ad- 
visable to take two cuts instead of one, that is, if the table is 
not sprung much, the dial test indicator being used to ascer- 
tain when the table has been brought back to a true plane. 
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THE INSPECTOR 


BY JOHN F. WINCHESTER* 


Writers in mechanical magazines often dwell on the im- 
portance of inspection systems and their relation to modern 
shop practice, but they seldom mention the qualifications nec- 
essary for a man to suitably fill the position of inspector, or 
the training that a man receives by occupying one of them. 


When it is considered that the keystone of success in many 


of our large manufacturing establishments is the inspection 
system, it can be seen that the human element should receive 
no small amount of consideration. 

The requirements necessary for a man to fill satisfactorily 
the position of inspector vary with the concern for which he 
works and with the work to be done. In some factories there 
are inspectors who do nothing but measure duplicate parts; 
this particular branch of inspection can be filled by special- 
ists with little training. In these same factories, however, 
there are inspectors who pass upon the final product, These 
men are held strictly responsible for the satisfactory oper- 
ation of the product, and fill highly responsible positions, 

Since the advent of the automobile, there has been a de- 
mand for another class of inspectors who are to pass upon all 
material that is to be used in the process of manufacture. 
These men test the material from the steel and iron mills and 
foundries, to ascertain if it meets with the required specifica- 
tions. They are chemists or metallurgists, and generally 
have a college education or special training in that particular 
branch. This field is not closed to the shop-trained man, 
however, for with the correspondence schools, and with 
special courses in the engineering schools that now abound, 
it is within reach of him. 

A man who had been promoted to an inapceee was asked 
how he liked his new duties. He answered, “At its best, it 
is a thankless faultfinding position.” This man did not pos- 
sess thé tact or proper ability to successfully fill his position 
and was mistaken in his estimate of it. It is not faultfinding 
when an inspector endeavors to detect the possible mistakes 
of others and report them to his superior, in order to DEC 
vent inferior goods from being produced. 

The concern which employs the grades of inspector before 
mentioned usually has a chief inspector whose duty it is to 
oversee the inspection system and decide all important mat- 
ters relating to it. This man must possess good mechanical 
training, have a decided, but not too aggressive, manner of 
passing on questions, and have an absolute knowledge of the 
details of the work being inspected. 

The advantages of holding a position of inspector are 
numerous. He has a chance to learn by the mistakes of 
others, and meets with many perplexing problems, the solving 
of which gives him good training. He also enjoys the asso- 
ciation of those higher up; associations count in any line of 
work, and the inspector, through being in contact with the 
executive heads of the establishment, is always in line for 
future promotion. Have we not here one of the ideal positions 
in a machine shop? I say “one of,’ for with the difference of 
opinion that always exists as to an ideal, I dare not put it 
stronger. It is one to which the apprentice with his boyish 
ambition may attain, and one which the elderly man who has 
held positions of greater responsibility, but with whom for- 
tune has not dealt kindly, can accept and yet retain the dig- 
nity that he has acquired through his years of service. 


* Address: 7738 55th St., Brooklyn, N. Y. 
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EXPORT TRADE* 


SOME OF THE CONDITIONS AFFECTING THE FOREIGN MACHINE TOOL BUSINESS 


In no line of exports has the American spirit of ingenuity 
and invention proved itself greater than in the machine tool 
line. It is a field in which our conditions of labor made it 
especially necessary to invent machines to take the place of 
hand workmen. Following the Civil War there was a particu- 
lar growth in machine design, and in 1876 the Centennial Ex- 
hibition at Philadelphia showed something of this new line of 
work. Up to this time a few of the manufacturers had been 
exporting in a quiet kind of way, had done a good deal of busi- 
ness, and had earned for American tools a reputation that was 
a desirable one. Greater developments in design came about, 
until seventeen years later at Chicago we had a magnificent 
showing of machinery that was instructive to ourselves as well 
as to the foreigners who came in great numbers. The best of 
the engineering ability not only visited the exhibition, but 
visited our shops and were received with open arms. Progress 
had been made in foreign countries, but not to the extent that 
was shown in America, and after the exhibition we had a very 
voluminous trade. Be it said to the honor of the machine tool 


builders that most of the material that went abroad was ma-- 


terial that stood upon its merits and added to the reputation 
that our tools had already attained abroad. There were, unfor- 
tunately, some cases where unprincipled advantage was taken 
of the opportunity, but the great majority of the manufacturers 
seemed to appreciate the real value of the opportunity. 

Since that time our foreign friends have no more stood still 
than have we, and in the reports obtained from those who visit 
the foreign market to study conditions we get confirmation of 
what we see with our own eyes when visiting these countries— 
that designs are constantly improving, and that the workman- 
ship is approaching that which we furnish from this side. 
That we are copied to a greater or less extent may be sincere 
flattery, and while we can accept as a fact that a copy can be 
but second best, it is dangerous from a commercial standpoint 
for the reason that many are persuaded that it is as good; and 
the lower price that can be quoted by reason of the elimination 
of designing and experimental costs, to say nothing of differ- 
ence in wages, adds to the difficulties in competition. 

Neither our own nor any other country can or should have ali 
of the business in machine tools. As our lines develop, there 
is no question but that one foreign country may excel another 
and ourselves in a given line of development, and when such a 
fact is realized, we should be as open-minded and as ready to 
purchase as we are to desire others to consider and purchase 
from us. 

As a people we sometimes pride ourselves on our business 
spirit. So much have we talked about it that some of our for- 
eign competitors have become so imbued with the fact that 
they call us not only aggressive, but egotistical, tricky and 
even brutal in competition. We admit we try to be aggressive, 
denying the remaining allegations as being too strong, but 
when we study the methods of some of our foreign competitors 
in working for export trade, we wonder if we are aggressive 
even, and our wonder increases as we compare foreign exports 
with our own. Are we inspired with the possibilities before 
us, and willing to add perspiration to inspiration? 

Export business is no different from any other business in 
its principles. In our domestic trade there is no lathe nor 
milling machine tool builder who does not take such steps to 
sell his goods as will cause them to be purchased rather than 
the goods of a competing lathe or milling machine manu- 
facturer. In such a case the manufacturer studies the market, 
and does what he considers is necessary to interest the pro- 
spective customer. In export business, instead of dealing with 
a neighbor who lives within a comparatively short distance 
of us, speaking the same language and living in the same 
_general atmosphere of business and social conditions, we are 
dealing with customers who, except in the case of the Englisa, 
speak another language, and all of whom live under conditions 
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of life and are inheritors of business principles and methods 
that differ from ours. 

What do we do to get domestic business? We try to get de- 
signs that are satisfactory and for which there is or can be 
secured a demand. We try to offer workmanship that is of a 
high order, and if we have competitors who have equally good 
designs and present equally good workmanship, we sometimes 
feel that by manufacturing more cheaply we can sell more 
cheaply, and thus obtain a market. 

To sell goods abroad there are different courses open. The 
sales can be effected through agents who will act as repre- 
sentatives, through direct travelers, or through general agents 
who are but little more than commission merchants. There are 
representatives and representatives. If you sell through a 
representative that is thoroughly in sympathy with you, who 
will work for your interests, and who will represent you alone 
in your line, you are in a position to reciprocate and work for 
him. Such a representative must be taken into your confi- 
dence; you must listen to his requirements, and while it is by 
no means possible to grant all of the requests that he might 
make, it is possible to obtain from him suggestions that 
will help you in obtaining a share of the business that you are 
seeking. When selling through such a representative you are 
dealing with a concern that knows the people with whom it 
deals, knows their peculiarities, and can more readily make a 
trade than could a direct representative. 

To think of sending a direct representative who cannot speak 
the language is so far from anything that any of us would 
do that it is hardly necessary to discuss this feature 
of the question; but given one who understands the lan- 
guage, he has to meet, as a direct representative, conditions 
that it is not easy for the home people to understand, so that 
it almost precludes this form of representation. When, how- 
ever, you second the efforts of your representing agents with 
the services of a direct representative, results are oftentimes 
obtained that show that such services are an imperative neces- 
sity. This element is one that cannot call forth positive rules. 
If your machine is a type of special machinery, the need is far 
greater than when it is a type of standard machinery, and 
where to draw the line is a matter of opinion. 

When goods are sold abroad through representatives, it is 
imperative that the house selling should have first-hand knowl- 
edge of conditions existing in their foreign trade. Your agents 
will write until they are black in the face, and get no response 
from you, when—did you but know a little of what they are 
contending with—one letter would have sufficed to place mat- 
ters in order. 

We all have something of an idea of what it means to have 
our literature in the language of the people that are to use 
the goods. Yet while we spend large amounts of money on our 
domestic business—on circulars and all kinds of printed ma- 
terial—we are apt to hesitate at printing in a foreign language © 
when we are looking for the export business. This also brings 
up the matter of correspondence. Are we as apt to be as 
prompt in answering our foreign correspondents as we are our 
domestic friends, especially if the latter are -not more than a 
hundred or two hundred miles away? Are we not a little apt 
to think, “Well, he hag been waiting for ten days, a day or 
two more will make no difference,” rather than to think, “He 
has been waiting for ten days, and how tedious it must be to 
have to wait another ten days; therefore this letter will be 
answered ahead of our New York letter.” As a general rule do 
we watch the sailings of the mail ships as closely as the 
foreigner and attempt to make certain that given letters and 
documents reach New York in time to make the best con- 
nections? 

Have not some of us felt the export business was a splendid 
thing in bad times, but a nuisance in good times? Have we 
not been rather apt to give, not a just delivery to our foreign 
friend, but to give him the delivery that was left over after our 
domestic friends were taken care of? When we are called upon 
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to put up some special form of packing to meet certain condi- 
tions, do we not feel that our representative is perhaps a little 
over particular, if not cranky, and make him feel that what 
is good enough for us is good enough for him, rather than to 
attempt to judiciously follow his wishes? Do we visit our 
representatives or have them visit us so often that we can talk 
over the things that are going on and become more closely 
allied? If we do, we are backing up our representative as 
thoroughly as we are backing our own salesman on our Own 
ground, but if we do not we are merely playing with our for- 
eign business. 

The United States is not the only country that has customs’ 
regulations. We find that foreigners take the utmost pains to 
conform to our American customs’ requirements when export- 
ing goods to this country; but when we export to their coun- 
try, are we not rather apt to consider it more or less of a 
nuisance to carry out in detail the requirements of those coun- 
tries, and work half-heartedly, with the result that the receiver 
of our goods abroad is put to such trouble that he will prefer 
to buy from the foreigner who meets him, rather than from 
the American who holds off? 

In the case of the foreigner we find that he goes into neutral 
territory, and we are informed that he will give precedent to 
the foreign over the domestic business. While this may be 
hard on his domestic customer, yet there is a national feeling 
at times that makes him think that he can handle his home 
trade rather differently from his foreign trade, to the advantage 
of his home trade, on the theory that he is building up his 
nation. Our country has not been noted, in the machine tool 
business at least, as being willing to use foreign countries as 
dumping grounds of our manufactures in the way of prices, 
charging all of the overhead expense to the domestic trade, and 
figuring the prices of the export at flat labor cost without over- 
head charge, but this is a thing that we are meeting in com- 
petition with foreign countries. 

Wages are an important element in cost, but they are not 
standing still abroad. There are those who want to see 
lower tariffs, which will mean lower cost of living and lower 
wages, and then perhaps there will be a competition that will 
be carried forward on a basis we have not yet been able to 
attain, and many of us hope we shall not attain. 

We have one difficulty in getting into Huropean markets 
that our European competitors do not have, in that we have 
a great distance to travel, and this oftentimes prevents our 
sending men, and lessens the number of visitors—conditions 
which do not prevail among European manufacturers. When 
the South American and the Far Hastern markets are con- 
sidered, however, the Europeans have as far to go as we have. 

Many of us are of English descent and have inherited some 
of the English traits. The matter of language is one of 
them. How often we hear the American saying that the 
English language is good enough for him and let the other 
fellow learn English. When we go abroad, however, we find 
everywhere people that are speaking English. Most of us are 
acquainted with the young men who come to America for 
the main purpose of learning English (and, incidentally, to 
learn some of our methods), and then in turn become the 
men who are doing business. A knowledge of foreign lan- 
guages is not an absolute necessity for the export business, 
but it is certainly one of the advantages that those who 
possess it have. We would do well to consider whether it 
would not pay to send more of our young men over, if for noth- 
ing more than to acquire one or two of the languages of coun- 
tries where we want to do business. 

If we follow closely the publications of other countries, we 
find in some of them indications of a spirit of cooperation 
not always evident in our own country. One of the purposes 
of our association is to draw together manufacturers so that 
Wwe can act as a whole, so that we can go forth as a body of 
American manufacturers rather than as individuals—and re- 
sults have already appeared in this direction. 

In the year 1911 the United States exported to Italy, in 
metal- and wood-working machinery, 1,000,000 kilograms, and 
to Germany 6,000,000 kilograms; in 1910 America exported ma- 
chinery into Switzerland to the value of 500,000 francs and 
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into Germany to the value of 4,000,000 francs; and in 1909 
America exported into France machinery to the value of 45,- 
000,000 francs and into Germany to the value of 110,000,000. 
Considering these figures, is it not time that we carried into ef- 
fect as individuals, and, when necessary, as an association, 
that attention to the requirements and desires of the foreign 
customer that we are giving to our domestic customer every 
day? In view of the figures quoted, it goes without saying 
that we must constantly maintain the highest standard of 
design and workmanship. But beyond this, what is the matter 
with our American export trade? Are our goods not fitted 
to the foreign market, or are they not properly presented to 
the buyer, or are the prices too high? 


VO 


MAKING HINDLEY WORM-GEARING AT 
THE BROOKLYN NAVY YARD 


When a battleship is in action it is sometimes necessary 
to revolve the gun turrets very quickly in order to train the 
guns or locate them in the proper radial position. Owing to 
the weight of the guns and their inertia, the mechanism 
for revolving the turret must be very strong and powerful to 
withstand the sudden shocks incident to the rapid move- 
ments which are occasionally required. The turret rotating 
mechanism that is applied to battleships now being built 
in this country consists of two motors connected to a dif- 
ferential gearing from which power is transmitted to the 
turret through Hindley worm-gearing and a pinion engaging 
an annular rack attached to the turret base. When both 
motors are operating at what might be called the normal speed, 
the differential gearing and turret remain stationary, but by 
varying the speed of either motor the turret is caused to 
revolve, the direction of rotation being controlled by running 
one motor or the other faster than the normal speed. The 
Hindley worm-gearing is an important part of the turret 
controlling mechanism, at least from the shop man’s view- 
point, because gearing of this type is rather difficult to make 
accurately, especially in the large sizes required for the pur- 
pose mentioned. 

The accompanying illustrations, Figs. 1 and 2, show a sim- 
ple method of producing these large gears, which is employed 
at the Brooklyn Navy Yard. An ordinary lathe equipped 
with a special attachment is used for machining both the worm 
and worm-wheel. Fig. 1 shows how the worm is threaded, 
and Fig. 2 illustrates the method of hobbing the worm-wheel 
teeth. The worm is made of steel and has a pitch diameter 
of 10 inches, whereas the wheel is made of phosphor-bronze, 
has a pitch diameter of nearly 36 inches, and a circular pitch 
of 3% inches. 

The worm blank, which is integral with its shaft, is first 
turned to the proper curvature in another lathe, as will be 
described later. When the worm is being threaded, the 
right-hand end of its shaft is supported by the tailstock 
center, and the left-hand end enters a special driving plate G 
(Fig. 1), which is bolted to the regular faceplate of the lathe. 
A shaft is keyed to this driver and carries a bevel gear A. 
This bevel gear meshes with a corresponding gear B attached 
to a shaft at right angles, which, through the spur gears 0 
and D and worm-gearing contained in the special base Z£, 
transmits motion to the spindle #. In this way, the worm 
is caused to rotate in unison with spindle F and the tool- 
holding fixture H mounted on it. 

The worm thread is formed by two separate operations and 
two sets of tools are used. The first set are roughing or 
stocking cutters, which simply form rough grooves, and 
these are followed by a set of finishing tools which give the 
threads the required shape. Fig. 1 shows the finishing cut- 
ters in the tool-holder and the roughing cutters are on the 
lathe bed at J. The cutting ends of the roughing tools vary 
in shape, some being square, whereas others are bev- 
eled more or less; in addition, there are right- and left- 
hand side tools on each side of the fixture. By having tools of 
different shape, some cut in one part of the groove and some 
in another, which facilitates the roughing operation. There 
are eighteen cutters in all, the number being equal to one- 
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half the number of teeth in the worm-wheel. The circular 
tool-holder is mounted on a cross-slide which is fed inward 
by handwheel K, the latter being connected with the cross- 
feed screw through worm-gearing, as shown. 

After the thread grooves have been roughed out, the rough- 
ing cutters are replaced by eighteen finishing cutters. ‘The 
tool-holder is so constructed that these tools can be accurately 
located each time they are placed in position. This holder 


consists of a circular casting H, having a raised inner ring 
fitted with set-screws against which the ends of the tools abut, 


Fig. 1. 


and a circular ring for clamping the tools. The latter are 
located circumferentially by slots cut in the tool-holder, and 
radially by measuring the distance between the cutting ends 
and angle-plate L. In case radial adjustment is necessary, this 
is effected by the set-screws referred to. The tools are all 
numbered and there are corresponding numbers on the holder, 
so that each tool can always be located in the same position. 
The tops of the tools are, of course, in the same horizontal 
plane as the axis of the worm. When finishing, the tool-slide 
must be fed in very slowly, as each tool 
machines a large surface, thus making 
it necessary to take light cuts. The 
‘gears C and D are so proportioned that 
each tool, at the pitch circle, moves a 
distance equal to the circular pitch of 
the gearing, while the worm makes one 
revolution. Lubricant for the cutters 
is supplied by the tank seen above the 
worm. The collars on each side of the 
worm are integral with the shaft and 
engage thrust bearings when the worm- 
gearing is assembled. 

When the worm-wheel is being 
hobbed (see Fig. 2), it is mounted on 
the same vertical spindle that drives 
the tool-holder, the latter being re- 
moved. The hob used for this opera- 
tion has a long shaft which engages 
driving plate G, to which it is locked 
by a special key. The hob shaft also 
carries a bevel gear A for transmit- 
ting motion to spindle # through the 
shafting and gearing referred to. When hobbing the wheel it 
is necessary to run slowly and take light cuts, the same as 
when generating the worm thread, in order to secure smooth 
accurately finished teeth. The time required for hobbing one 
of these wheels is about five days, whereas the worm is 
threaded in about six days. 

The hob used for the work, owing to its large size, was 
made with a machine-steel body, and the teeth are faced with 
tool-steel cutters K. These cutters are one-half inch thick and 
are held in position by cap-screws and dowel-pins. The inner 
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end of each cutter is also fitted into a slot at the bottom of 
the gash, which gives additional support. When making the 
hob, the body was first turned and threaded just like a Hind- 
ley worm of corresponding size. Seven gashes were then 
sawed out to form the teeth, and the cutter-retaining grooves 
were milled. The annealed cutters or faces for the teeth 
were then bolted to the hob body, after being roughed to 
approximately the required form. The hob was then placed 
in the lathe and the tool-steel faces finished to the correct 
shape by hobbing with the worm-thread finishing tools, the 
operation being similar to that fol- 
lowed for making a worm. After hob- 
bing, the sides of the cutters were filed 
to the proper degree of clearance. The 
clearance angle 's about three degrees, 
although it varies somewhat owing to 
the change in the angle of the teeth 
due to the hob curvature. The final 
operation was that of hardening the 
cutters and attaching them to the hob 
body. By making the hob with a ma- 
chine-steel body, the danger of distort 
ing or cracking it by hardening was 
eliminated. There is also an advan 
tage in having detachable cutters, in 
that they can easily be replaced if 
necessary. 

The final operation on the worm- 
gearing is that of grinding the teeth 
to remove any uneven spots or ridges 
that may have been left by the ma- 
chining operation. This grinding is 
done by running the worm and gear 
together and applying brick-dust and water, which abrades the 
threads of the worm and teeth of the wheel and produces 
smoother and better bearing surfaces. 

The blank for the worm is turned in a lathe equipped with 
a special attachment which gives the required curvature. 
This attachment operates on the same principle as a regular 
taper turning attachment. It consists of a guiding templet 
having a curved slot, the radius of which corresponds to that 
of the worm. Engaging this slot there is a steel roller at- 
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Fig. 2. Hobbing a Hindley Worm-wheel having a Pitch Diameter of approximately 36 Inches 


tached to a bar connecting with the lathe cross-slide, so that 
as the carriage feeds longitudinally, the turning tool follows 
an are corresponding to that of the templet. This tool is 
centered with the blank longitudinally and is set in the same 
horizontal plane as the axis of the work. The phosphor- 
bronze blank for the wheel is turned to the proper curvature 
by means of a special attachment which consists of a tool 
mounted in a holder in such a way that it can be turned about 
a vertical axis, when finishing the curved periphery of the 
blank. 
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PRODUCING DRAWN STEEL ROLLERS 
IN A GANG DIE 


The illustration presented herewith shows the writer’s idea 
of a layout for the progressive and automatic production of 
small chain rollers in quantities ranging from 18,000 to 22,000 
parts per day per unit equipment. By using stock consider- 
ably thinner than the walls of the finished roller are to be, 
and working upon it progressively by means of gang or 
follow-up dies, as shown in the illustration, the roller can be 
completely finished in the power press. The plan view 
shows the entire evolution that the shell goes through to 
produce the result shown at the right-hand end of the sectional 
view. The stock used is dead soft, cold-rolled steel, which 
can be fed to the die by means of an automatic roll feed. At 
the first stroke of the press, the metal to form the shell 
blank is slit radially on two sides, as shown at the extreme 
left of the plan view. At the next stroke of the press, the 
metal is fed over one die space and is again slit. The next 
stroke performs the first drawing operation. The fourth 
operation is a redraw which is also the case in the fifth 
and sixth operations. The seventh operation is a finish-sizing 


stitutes a fair day’s work is well known to everyone concerned. 
Disputes seldom arise and strikes are unknown. What is 
termed ‘80 inches” of standard socket pipe for gas or water is 
considered a day’s work for a gang of men, but the number of 
men to a gang varies according to the size of the pipes. The 
unit “80 inches” means ten 8-inch pipes, eight 10-inch pipes, 
two 40-inch pipes, and so on. The gangs begin work at six 
o’clock in the morning and continue until the task per gang 
is finished and cast. Any bad castings have to be made good 
the following day. 

The advantages of this Src are manifold to the workmen, 
particularly in the smaller gangs where differences of opinion 
less frequently arise than in the larger gangs. When the 
whole gang is composed of fairly intelligent men, they can by 
steady work finish the day’s task early, and enjoy long evenings 
for recreation and self-development. If a man wants an hour 
or two off, he only needs the consent of the other men in the 
gang. This has been agreed to by the management; all that is 
required is that the day’s task is completed—there is no inter- 
ference with the way it is done. By hard work a gang can 
finish at two o’clock in the afternoon, the furnaces and cupolas 
being kept going practically the whole day. Three or four 
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Evolution of a Drawn Steel Roller in a Gang Follow Die 


process. In the eighth operation, the bottom of the drawn 
shell is punched out. The ninth and final operation consists 
of trimming the free end from the stock, as shown at the ex- 
treme right of the sectional view. 

At this point, the shells are annealed and then placed in a 
hopper. They are then fed to compression dies which 
apply end pressure to the tubes, and expand the shell walls 
to the required thickness. This operation will size and finish 
the rollers in exact duplication and to accurate dimensions. 
It will be seen from the layout that the work is carried 
along in the stock until the last operation, which cuts it free 
in the manner previously described. The writer estimates 
that the approximate cost of each unit die equipment, ex- 
clusive of a single acting power press, equipped with auto- 
matic feed, would be $300. A No. 19 single acting Bliss power 
press equipped with a No. 2 standard double roll Bliss auto- 
matic feed, is recommended as machine equipment. Stock 
ranging from % to 1% inch in width, and from 1/382 to 3/382 
inch in thickness is best suited for producing such work. 

New York City. J. V. WoopwortH 


THE TASK IDEA 


The reader of technical literature today is likely to get the 
impression that the “task” system is a modern institution. 
This, however, is not so, for there exist today in Hngland many 
concerns who have used this system for probably a hundred 
years or more. It is not quite the same system, however, for 
although the fixed task is there, no bonus is paid if it is per- 
formed in a briefer space of time than that set. 

Fifty years ago, the writer’s father worked under this sys- 
tem which was in vogue then and is still used in a large iron 
foundry employing about one thousand men. Pipes of all kinds 
are produced. Long experience has allowed the average time 
on a job to be accurately gaged, so that the output which con- 


o’clock in the afternoon are common hours for leaving. The 
wages earned are from 15 to 20 per cent greater than those of 
the ordinary day-workers who work: until five o’clock. 

The writer is not at all certain that present methods are an 
improvement on the old-fashioned way. Is it not a fact that 
the hours of labor at present are too long to permit of really 
efficient work during the whole of the day? Mind and body 
become weary, resulting in general inefficiency. But little 
time and, at any rate, but little inclination remains to devote 
the evenings to the study necessary to increase efficiency. 
Ten hours a day is too much for any man working at a mo- 
notonous occupation; eight is ample, and, in the opinion of the 
writer, would produce better results, if not in the immediate 
future, certainly eventually. TIME LIMIT 


EXPANDING CENTER FOR TURNING 
HOLLOW SHAFTING 


A useful type of expanding center for use in turning hollow 
shafting, castings, or similar work, is shown in the illustra- 
tion. It consists of a taper plug upon which a split shell is 
accurately fitted. In using this device, the lathe center fits 
into the hole A. The center is placed in the work and the 
split shell is then expanded through the action of the nut at 
the end of the plug. The pin B prevents relative rotation 
between the plug and shell, while the shell itself is held by a 
spanner fitting into the slot C. It will thus be evident that 
when the nut on the block is tightened, the shell is forced in 
on the taper and expands sufficiently to fit the work. When 
it is desired to disengage the block, the nut is slacked off. 
A sharp blow is struck on the end of the plug with a lead 
hammer. The center can then be as easily withdrawn as it 
was put into place. 

These expanding centers have been found very useful on 
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many classes of work where the hole is too large to admit 
of the use of the regular lathe centers. They have been used 
in turning crankshaft parts, thrust, intermediate and tail- 


shafts for the steamship Minnesotan, the first of eight steam- 
ships now being built at the Maryland Steel Co.’s plant at 


Expanding Center for Turning Hollow Shafting 


The work 
turned on this type of center is found to be as accurate and 
free from chatter as if the work were carried on the regular 


Sparrows Point, for the American-Hawaiian Line. 


centers. LEewis SYKES 


Baltimore, Md. 
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DRAWING A SMALL SHELL FROM 
THICK BRASS 


The shell shown in section in the dies at C in the illustra- 
tion, is an unusually difficult job to draw from thick brass, 
the principal difficulty being due to the fact that the metal 
will not draw over anything approximating a sharp corner. 
The usual method of producing a shell of this kind—reducing 
it from larger cups by successive drawing operations—was 
tried without success. Finally the method shown in the illus- 
tration was hit upon, and it was found that satisfactory re- 
sults could thus be obtained. This makes the operation akin 
to squeezing rather than drawing, the point being to protrude 
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The Three Dies used to produce the Shell 


enough metal in the first and second operations to allow pres- 
sure from below to be applied in a third operation, shaping 
the stock and setting it to the required dimensions. 

In the dies shown at A the object is to start the thick 
metal in a downward direction by means of the comparatively 
loose fitting punch and die shown. The edge of this die is 
very gradually rounded so that the metal will slide over 
easily. The second operation, which is performed in the dies 
at B, consists of shaping the shell around the depression 
already made, and the finished shape is the result of the 
operation performed in the dies at C. 

The shell is started from a round blank, and two anneal- 
ings are required to bring the metal to the finished shape. 
Subsequent piercing and cutting operations are afterward per- 
formed on the piece, but these do not differ from the general 
run of such operations. 


Columbus, Ohio. OTto R. WINTER 
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CHROME-VANADIUM STEEL FOR SCREW- 
DRIVERS 


Screw-drivers made from properly heat-treated chrome- 
vanadium steel will be found superior to those made from 
other materials. Properly heat-treated chrome-vanadium steel 
possesses the hardness necessary to prevent the point from 
twisting off, and at the same time has enough toughness to 
prevent nicking or cracking; its torsional strength is excep- 
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tionally high. Actual tests have proved that when used for 
screw-drivers no material is superior to this steel. The heat- 
treatment should be as follows: Heat to from 1600 to 1650 
degrees F., and quench in oil; then draw to from 700 to 800 
degrees F. 


Sandover, Md. W. A. SHERWIN 


ROUGHING REAMER FOR CHROME- 
NICKEL STEEL GEAR BLANKS 


Considerable trouble was met with in reaming tapered holes 
in certain chrome-nickel steel gear blanks. Several types of 
reamers were furnished by tool experts, but the results ob- 
tained were unsatisfactory. Finally, the type of roughing 
reamer shown in the accompanying illustration was devised. 
The blank for this roughing reamer was turned to the proper 
taper, but 0.005 inch smaller than the finishing reamer. A 
buttress thread of 4% inch lead was then cut on the reamer 
part, as shown at A, after which the blank was placed between 


= MMO 
Si=m@® 


Machinery 


A Roughing Reamer used for reaming Holes in Chrome-nickel Steel 


the centers in the milling machine and milled as shown at B; 
the cutting edges were then given the proper rake by milling 
two parallel grooves, as indicated at C. When removed from 
the milling machine, the reamer was finished by giving it the 
necessary relief on the cutting edges with a file. 

This reamer was fed at a rate of 0.020 inch per revolution 
of the spindle, and after having reamed the hole with it, a 
finishing reamer of standard shape was used at slow speed, 


with a feed of 0.010 inch per revolution of the spindle. This 
reamer left a nicely finished hole. 
Lafayette, Ind. W. H. Appis 


DRILLING, REAMING, COUNTERBORING 
AND TAPPING JIG 
A simple but very efficient jig for drilling, reaming, coun- 


terboring and tapping a part for a typewriter is illustrated 
herewith. The work shown at A in this illustration is a small 
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Jig for drilling, reaming, counterboring and tapping Piece A 


machine-steel block. This block is laid in a groove B in the 
body of the jig and is held against the locating pin C by means 
of the set-screw D. The work is held down by the head of the 
bushing # which is carried by the leaf F. This leaf swings 
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on a pin @ and is clamped shut by the latch H. The largest 
hole is drilled through the bushing #, while the other two 
holes are drilled through the bushings J and J, which are 
carried in the second leaf W at the side of the jig. This 
second leaf swings on a pin L, but is not clamped shut. When 
closed, the adjusting screw M keeps the leaf in the correct 
position. After the three holes are drilled, the side leaf is 
lifted and one hole is reamed and the other counterbored and 
tapped. No guide bushing is used for the latter operation. 
A. M. ROCHESTER 


LAYING OUT THE CIRCUMFERENCE OF 
A CIRCLE 


The accompanying illustration shows a method by means 
of which the circumference of a circle can be laid out along 
a straight line, simply by using a scale. The method gives 
very accurate results. Lay out on line AB the distance AC 
equal to three times the diameter of the circle. At C erect 


ie] 


* 
| 
oc 
ul 
kK 
ww 
= 
< 
T 


G 
S138 DY SN Ey Sl 
SS ORCI en eS SS FY 
2 “u” 
[<2 
Machinery 


Method of Laying Out the Circumference of a Circle along a Straight Line 


a perpendicular CD equal to the diameter of the circle; ex- 
tend DC to # (if necessary), so that DH equals 71/16 inches. 
Draw EF perpendicular to DH, making it 1 inch long; draw 
DF, intersecting AB at G. (Should point F be located on the 
upper side of the line AB, extend DF until it intersects AB at 
G.) Line AG then represents the circumference of the circle. 
Since the triangles CDG and DEF are similar, we have: 
1: 71/16=a: diameter. 

Hence a= (1~+71/16) X diameter = 0.1415929, and AG= 
3.1415929 x diameter. Since the circumference of a 
circle is equal to 3.1415926 x diameter, this method 
is, theoretically, almost exact, the error being too 
small to be taken into account for any practical 
purposes. W. L. Tryon 

Schenectady, N. Y. 


THE VALUE OF AN EFFICIENT 
TRUCKING SYSTEM 


It is surprising to note how little attention is paid 
to the method of handling work in some factories. 
These are generally the establishments which com- 
plain most of the heavy item which overhead ex- 
pense makes in their cost of production. The argu- 
ment is advanced that trucking is non-productive 
labor, and consequently does not need so much at- 
tention. This statement, however, is far from 
accurate. 

In a certain large factory engaged in the manufacture of 
sheet metal products, the method of transferring work from 
shop to shop was seriously neglected. It was the practice to 
allow the machine operators to move their own work from 
department to department. Sheets of metal were loaded on 
trucks to carry them from one machine to the other, the 
trucks being unloaded before each operation was started. It 
will be evident that this method was responsible for a serious 
loss of time, and when this fact was recognized the mistake 
was corrected by adding fifty new trucks to the shop’s equip- 
ment. These trucks were placed at the disposal of the men 
and orders were issued that all material should be kept on the 
trucks. This meant that each machine had two trucks; one 
to take away finished work and the other loaded with raw 
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material. It may seem that the presence of so many large 
trucks would take up too much floor space, but the results do 
not show that this was the case, as the room occupied by the 
trucks was formerly taken up by piles of material and finished 
product. 

An important point in the development of the new trucking 
system was the maintenance of an aisle in each room, wide 
enough for two trucks to pass. The machines were arranged 
in progressive order on each side of the aisle, the men being 
required to keep the aisle-space clear. Instead of having the 
machine operators do their own trucking, a corps of truckers 
was employed under the direction of a floor manager, whose 
duty it was to keep the materials constantly moving from ma- 
chine to machine as the various operations were completed. 
This floor manager ordered his raw materials from the yards 
and moved the work along through the departments as rapidly 
as’ possible. This kept each machine running continually and 
reduced the overhead cost to a great extent, owing to reduc- 
tion in the amount of time which the equipment. was idle. 

New Britain, Conn. J. M. Henry 
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TOOL FOR CUTTING OUT RINGS OR DISKS 
FROM FIBER SHEETS 


The tool shown in the accompanying illustration was de- 
signed for cutting out fiber rings or disks from the sheet, 
forming both the hole and the outside diameter in one opera- 
tion; when desired, it can be used for cutting out the blanks 
only. The shank A of the tool is supplied with a Morse taper 
to suit a drilling machine spindle, and a hole ‘is drilled in its 
lower end to receive the spiral spring B and plunger C, the 
lower end of the latter being cone-pointed. The top end of 
the plunger is provided with a head which acts as a stop for 
the plunger, coming against the threaded bush D screwed 
into the lower end of the shank A; this bush also acts as a 
guide for the plunger. 

A disk £ (which in this case is 5 inches tin diameter) is 
screwed onto the lower end of the shank, and has a T-slot 
milled across its face to retain the tool-holders. The tool- 
holders # and G are made from a square bar, bored to re- 
ceive a piece of round tool steel. The outsides of the tool- 
holders are turned, threaded and fitted with nuts H, which 
hold them in position in the disk H, when set to the required 
radius. The lower ends of the tool-holders are turned, 
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An Adjustable Tool for Cutting out Rings or Disks from Fiber Sheets 


threaded, tapered and split, and are fitted with nuts J form- 
ing a split chuck for holding the cutting tools J and K. 
These tools J and K may be made in various lengths to suit 
the thickness of fiber to be cut. 

The lower face of the disk H# is provided with circles of 
various diameters and is marked so that the tool-holders may 
be readily set to cut any given diameter. The plunger @ is. 
so arranged that when pressed out by the spiral spring B to 
its extreme length, the point of the center projects about 1% 
inch in advance of the cutting edges of the tools. In using 
this tool, the fiber is marked with a center punch, the punch 
mark being located far enough from the edges of the sheet 
so that the cutters will not break out. The tool is placed in 
the spindle of a drilling machine and rotated at a good speed 
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(say 1000 R. P. M.), the fiber being placed on the table of the 
machine with a thin board beneath it to protect the cutters 
when they pass the sheet. As the cutters are brought down 
toward the fiber, the center C which projects a little in ad- 
vance of the cutters, comes into contact with the work first; 
this enables the fiber to be moved into the correct position, 
before the tools commence to cut, without stopping the 
machine. 

When rings are required to be cut out, the inside cutter, 
or the one which is. cutting out the hole is adjusted to 
cut the blank out of the ring before the other cutter sepa- 
rates the ring from the sheet; this insures the clean cutting 
out of the bore, and prevents the ring from being carried 
around by the cutter which is cutting the bore. The spiral 
spring behind the center, being stiff, holds the portion which 
is cut out first quite firmly in position, while the ring is 
being separated from the isheet. When cutting out blanks 
one of the cutters is removed. LAWRENCE W. WILLIAMS 

Handsworth, Birmingham, Hngland. 


UNIVERSAL MICROMETER DEVICE 


The writer has long felt the need of a micrometer device 
which would make it possible to remove surfaced work from 
the shaper, planer or milling machine and to replace it ac- 
curately. For this purpose, the tool illustrated in the accom- 
panying engraving was devised. A standard 1-inch microm- 
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Universal Micrometer Head 


eter is used with the anvil part of the frame removed. 
The friction disk bearing A is mounted onto what remains 
of the frame, at right angles with the micrometer spindle. 
This bearing can be locked by handle B. Stud @ is inserted 
in the disk bearing A; this stud is threaded to fit nut D. 
The support # is provided with a collar at one end that fits 
into nut D, this arrangement making it possible to use dif- 
ferent types of supports. The purpose of nut F and clamp 
G is apparent from the illustration. The device can be 
clamped to any stationary part of the machine, and as it is 
universal in its adjustment and the micrometer spindle has a 
range of one inch, it is a very valuable tool for the machinist 
and toolmaker. Won. H. Appis 
La Fayette, Ind. ; 


DESIGN OF SQUARE GUIDE FOR SLIDES 


Undoubtedly the square slide is to be preferred to the V-guide 
when friction and wearing qualities are considered, but the 
objection to its wider adoption is the difficulty of adjustment 
of the strip A in Fig. 1. On some slides where the wear is 
small this defect is not of much consequence, but on slides 
such as used for shaper rams, where the wear is great, the 
design presents a great drawback. In addition, the cost of 
fitting and adjusting the slide on a new machine, if a good 
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fit is required, is objectionable. The only way of adjusting 
the strip is by carefully removing metal from the surface B 
until the required fit is reached. This lack of adjustability 
is also a bad feature when the machine has become worn 
through use. Because of the trouble involved in adjusting 
the strip, the machine is frequently allowed to run until it is 
in very bad shape. 
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Figs. 1 and 2. Conventional and Improved Designs of Square 
Guide for Slides 


The arrangement shown in Fig. 2 was intended to overcome 
the weak points of the design shown in Fig. 1, while still 
retaining all the good points. The construction can be quite 
massive, and as the bolt heads are practically over the heads 
of the thrust, there is little chance for looseness of the 
fit. The adjustment is very simple, and the ease of fitting 
is apparent. A. H. 


DEVICE FOR DRAWING DOTTED LINES 


The accompanying illustration shows the principles of a 
device for drawing dotted lines. It is well known that it 
requires considerably more time to trace dotted lines than 
to draw full lines and circles. The devices illustrated are 
made from thin sheets of amber or celluloid. The parts 
shown in black are cut out so that the pen will touch the 
paper at these points. The length of the dots and dashes can 
be regulated by the spacing of these sections. When drawing 
a dotted line, the T-square or triangle is simply placed over 
the “dotter’ (Fig. 2) and the line is drawn as if it were 
a full line, without lifting the pen. When drawing dotted 
circles by means of the device in Fig. 1, the “dotter’” must 
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Machinery 
Devices for Drawing Dotted Lines and Circles 
lie perfectly flat on the drawing. Care must be taken in 
lifting the ‘‘dotter’ from the drawing so that the ink will 
not blot. 

McKees Rocks, Pa. Aucust H. ANGER 

[It would seem difficult with a device of this kind to pre- 
vent the ink from flowing along the edges of the celluloid 
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and also that it would be almost impossible to lift the disk 
from the paper without causing ink blots. The idea was 
tried in this office, however, and found to work fairly well.— 
EpITor]. 


FILING MACHINE BRACKET 


The accompanying halftone shows the application of a spe- 
cial holding-down bracket used on a filing machine made by 
the Simplex Mfg. Co., in order to increase the range of work 
that can be handled 
on the machine. 
The arm is shown 
in detail in the line 
engraving Fig. 2. 
It is supported 
from the column 
of the machine and 
held in position by 
a clamp hub, and 
is as universal 
in its adjustment 
as the  holding- 
down clamps fur- 
nished with the 
machine. Two off- 
set fingers are used 
for clamping pur- 
poses. The use of 
this bracket makes 
it possible to keep 
the table clear for 
any class of work. 
After the fingers 
are set to accom- 
modate the thick- 
ness of the work 
at hand, no further adjustment is required. One of the two 
ordinary clamps is also shown on the table in Fig. 1, merely 
to illustrate its appearance and application. 

The advantages of the bracket are particularly in evidence 
in cases where it is required, for example, to file a set of cams 
for a Brown & Sharpe automatic screw machine. The whole 
table of the filing machine would be unobstructed and any 


Fig. 1. Bracket applied to Filing Machine 
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Fig. 2. Dimensions of Bracket 


part of the cam could be filed without adjusting the holding- 
down clamps. On all kinds of dies and punches it is also 
especially useful for filing a circular portion. It is often de- 
sirable to be able to swing the work through a large arc, 
which this special bracket permits. D. Sien 


USING GASOLINE ON TRACING CLOTH 


It is probably the most common practice in drafting-rooms 
to use powdered chalk or some similar preparation to absorb 
the greasy element on the surface of tracing cloth. While 
the results obtained are satisfactory so far as the object in 
view is concerned, the gritty preparation rubbed over the 
cloth will dull the finely sharpened edges of the ruling pen 
in a comparatively short time. For this reason it is pre- 
ferable to rub the tracing cloth with a soft cloth slightly 
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dampened with gasoline. When this practice is followed 
the ruling pen will be found to remain sharp much longer 
than when the tracing cloth is rubbed with chalk. Gasoline 
is also useful as an eraser for lead pencil marks and for 
cleaning a soiled tracing before removing it from the draw- 
ing-board. 


Manchester, N. H. CLARENCE KENT 


TOOL FOR FINISHING THREADS ON A 
THREAD MILLING MACHINE 


The accompanying engraving shows a device used for finish- 
ing threads on a Pratt & Whitney thread milling machine. 
By means of this device objectionable milling cutter tooth 
marks can be removed whenever they become very apparent 
on the work, as, for example, when maximum feeds are used 
with such materials as cast iron, bronze and soft steel. The 
device consists of a bracket A, fitted to the carriage of the 
machine and bolted to the seat used for carrying the follow- 
rest on regular long work. The bracket bears on the top of 
the cutter-slide which is planed to an angle of 120 degrees. 
Mounted on this bracket is a slide B, parallel to the work. 
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Device for Finishing Threads on a Thread Milling Machine 


This slide has provision for adjusting the finishing tool to 
the threads already roughed out by the milling cutter. This 
adjustment is accomplished by means of two fillister-head 
screws, one at each end of the slide. Attached to this slide 
is the top slide C in which the shaving or finishing tool is 
clamped. This latter is made from % by % inch stock, and 
is held in a regular toolpost. The top slide is operated by a 
small handle located immediately above the handwheel which 
operates the cutter-slide. This handle is provided with a 
graduated dial reading to 0.001 inch. 

When this device is used, the milling cutter is fed into the 
work and the work roughed out to within from 0.002 to 0.004 
inch of the finish size. The finishing tool is then brought into 
action, removing the remaining stock and leaving a smoother 
finish than could be obtained by milling alone with a heavy 
feed. J. E. SHEUMAN 

Waynesboro, Pa. 


ANOTHER CURE FOR NOISY GEARING 
In the May issue of MAcutnrery, a cure for noisy gearing 
is mentioned which appears to combine the advantages of 
low cost and efficiency. The following method which is used 
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on a large scale in some engineering works in St. Petersburg, 
Russia, is even more efficient, but it is also far more expensive. 

In using this method gears of less than 18 inches in diam- 
eter are fitted with two sheets of tin which enclose the space 
between the hub and the rim of the gear. This space is then 
filled with sawdust or with No. 4 shot, the idea being to elimi- 
nate vibration by this means. In some cases, it has been 
found advantageous to use a mixture of shat and sawdust. 
The sheets of tin are fastened to the rim and hub with a 
number of small screws, as shown in the illustration. When 
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Method of Quieting Noisy Gears 


the diameter of the gears exceeds 18 inches, wooden rings 
are used in place of the tin, the method of attachment being 
similar in either case. A felt packing is used to prevent the 
sawdust from leaking out. This arrangement has the further 
advantage of closing the space between the spokes of a wheel, 
thus making it impossible for a workman to get his arms 
or tools caught by the rotating wheel. 


Wolverhampton, England. A. WIND 


TESTING THE ALIGNMENT OF LATHE 
CENTERS 


The writer once desired to know the alignment of the dead 
center of a lathe in which he had a piece of work mounted. 
This work was of an awkward shape, and after clamping it 
to the faceplate it was found necessary to bring the dead cen- 
ter forward to a hole which had been drilled, to assist in hold- 
ing the work. When the lathe was started, a slight vibration 
of the center hole showed the center to be out of line with 
‘the lathe spindle. To bring the dead center into alignment, 
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Method of Testing the Alignment of Lathe Centers 


a test indicator, graduated to read in thousandths, was 
clamped to the faceplate, in such a position as to enable the 
indicator point to come into contact with the end of the center. 
This is clearly shown in the illustration. When the lathe 
spindle is revolved under these conditions, the amount of 
error in the alignment of the dead center is accurately shown. 
This error can then be easily remedied. 

This is a useful method of lining up centers before starting 
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to turn a straight piece of work. It is far superior to the 
practice of taking trial cuts and making the necessary meas- 
urements and adjustments between cuts, in order to ascertain 
whether the piece will be straight when finished. Almost 
every tool-room has some kind of test indicator which is 
capable of being used for this purpose. HY. E. C. 


A STEADYREST NOVELTY 


In the July issue of Macuinery, E. W. Tate has a tilt at 
the steadyrest proposed by H. Terhune in a previous issue. 
He enumerates several rather visionary faults, and sets out 
to abolish them with a design which appears to me to per- 
petuate rather than remedy the very points he criticises in 
H. Terhune’s design. And it was rather unfortunate, after 
complaining of the cost of the first design, when he confessed 
that the application of his own is limited on that account. 

This controversy and the editor’s trenchant footnote anent 
the neglect usually accorded these accessories has prompted 
me to advance a description of a type of steadyrest which is, 
as far as I know, quite novel, and which is both compact and 
cheap. This steadyrest can be made in two styles, as shown 
in Figs. 1 and 2, according to whether the screw is required 
to work the jaws both ways or not. The construction in 
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Fig. 1. Steadyrest to work Jaws 


in One Direction 


Fig. 2. Steadyrest to work Jaws 
in Two Directions 


each case is practically identical, the difference being that 
the type shown in Fig. 2 has the screw turned with a second 
collar, and the hole for the screw in the top of the jaw is 
milled out to the front. There are no unsightly screws pro- 
jecting when the jaws are fully out, as in the case of many of 
the types now in use. The machining of the jaw guides can 
be done by an ordinary milling cutter going straight through, 
instead of end-milling them, which is now necessary with 
the blind end guides. Ay EH. 


PUNCH AND DIE FOR FORMING ELECTRIC 
TERMINALS — 


The punch and die shown in Fig. 2 were designed for form- 
The 


ing electric terminals of the type shown in Fig. 1. 
arrangement has 
been so worked 
out that ‘two 
terminals are 
formed and two 
others sheared 
off by each 
stroke of the 
press. The stock Fig-1- 
used is copper tubing, % inch in diameter with a wall about 
1/32 inch thick. 

Reference to the cross-sectional view of the punch and die 


Two Electric Terminals after being cut apart 
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shown in Fig. 2 will enable the operation to be readily under- 
stood. In this illustration A is the punch which forms the 
work in the die B. The shear C is bolted to A and backed 
up by a shank to enable it to withstand the blow. The right- 
hand face of the die B acts as the lower shearing plate. D 
is a square block of tool steel which is used to straighten 
out the formed tube before the punch A descends for the 
next stroke upon the unformed section of the work. The 
use of this block has been found necessary to bring the flat 
portions of the double terminal into proper alignment. When 
the shear C is in the act of descending, distortion of the 
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TAKING OUT BACK-SHAFT OF A B. & &. 
AUTOMATIC SCREW MACHINE 


In every screw machine department equipped with Brown 
& Sharpe automatic machines, it is necessary to take out the 
back-shaft of at least one or two machines a week. The 
back-shaft is located in the rear of the machine and car- 
ries the varioys operating gears and clutches, the entire 
machine being operated therefrom. The reason for remov- 
ing the back-shaft has nothing whatever to do with the de- 
sign of the machine, since it is taken out for the sole pur- 

pose of removing the gummed oil, 


etc. In the following, the writer 
will describe the only practical 
and correct method of removing 
the back-shaft, which is a very im- 


portant item in the training of 
any screw machine operator. 

If a back-shaft is taken out and 
replaced in such a manner that 
every gear does not mesh with the 
same teeth as it did before the 
shaft was removed, then the ma- 
chine will be ‘‘out of time,” and the 
entire job will have to be set up 
again. If all the rules stated in 


the following are not observed 


when replacing a back-shaft, the 


machine, although it appears to be 


Fig. 2. Punch and Die for Forming Electric Terminals 


formed tube would be inevitable were it not for the action 
of block D. 

The work is fed through the die until it comes up against 
the stop H which can be adjusted by means of screws F 
that are located in a suitable elongated hole. With the work 
in position against the stop H, the punch descends. shearing 


running all right, will be running 
under conditions which will prob- 
ably cause breakage. 

Some screw machine men, when 
about to remove a_ back-shaft, 
mark the gears with a center-punch 
which is not very satisfactory after the shaft has been removed 
several times. Fig. 1 shows the first thing to be done when 
about to remove a back-shaft. The roll on the turret operat- 
ing disk, the clamp nut of which is shown at A, should set in 
line with the center of the turret. The machine should be 
operated by hand until this effect is brought about. Fig. 2 
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Figs. 1 to 4. Method of Taking Out the Back-shaft of a Brown & Sharpe Automatic Screw Machine 


off the end of the stock and forming a double terminal be- 
tween the punch and die. The work is now advanced to bring 
it into contact with the stop # and the punch is again tripped. 
This shears off the pair of terminals which were formed in 
the preceding operation, and at the same time a second pair 
is formed in the die. 

After the terminals are sheared off, they are put into an- 
other die and the hole in each end is pierced. They are then 
run over a saw which cuts them exactly in half, as shown 
in Fig. 1. Two terminals are thus produced from each piece 
which is sheared off by C. 


Chester, Pa. CHARLES R: ENGEL 


shows a view of the turret looking from the spindle; the cam 
C should be set as shown with regard to its radial drop. This 
cam is used for operating lever B, which unlocks the turret. 
Fig. 3 shows how the clutches on the back-shaft should be 
set—with the notch down and engaged with the lever D. In 
Fig. 4 is shown a front view of the machine, in which the 
starting lever will be recognized. The cam for opening the 
chuck and operating the feeding of the stock is shown at 
EH; F is the roller which rides on this cam and is shown in 
the position in which it should be set. When all these con- 
ditions have been observed it is safe to take out the back- 
shaft. NEVIN Bacon 
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MILLING FIXTURE 


The milling fixture shown in the accompanying illustration 
was designed for holding the cast-iron piece shown in the 
lower right-hand corner of the engraving. This piece has its 
sides milled off at different angles as indicated. The fixture 
consists of a base casting A, the flanges of which are bored out 
to admit shaft B. This shaft passes through the center cast- 
ing or work-holder C and allows it to turn freely from stop F 
to stop G. In the upper left-hand corner of the engraving is 


shown the position of the work in the fixture when milling 
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WORK TO BE MiLLED 


A Milling Fixture for Holding Work while milling Beveled Sides 


the 27-degree side on the work. The center block C is held 
in position while milling by a screw passed through the lug 
Ff. The sectional view indicates the position of the work in 
the fixture when milling the 14-degree side. The work itself 
is held to the center block C by a stud D provided with a nut 
and collar. 


Cincinnati, Ohio HENRY FRANZ 


MEASURING SCREW MACHINE CHIPS 


A common practice among screw machine workers is to 
measure the thickness of the chips to determine the feeds 
of the tools. The writer wishes to point out that this prac- 
tice is misleading because of the tendency of the metal to 
compress in one direction and swell and 
stretch in the other, when separated from the 
bar by the cutter. In order to obtain data 
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case, the apparent error being due to the erroneous method 
used by the operators in measuring the feed. The error that 
would result in the design of cams if the draftsman worked 
to data obtained by measuring the chips is, however, apparent. 
NEVIN Bacon 


ERASING INK MARKS FROM TRACINGS 


The writer wishes to add a few remarks to the discussion 
concerning the ,erasure of ink marks from tracings which 
appeared in the issue of Macuinery for September. It will 
be found that the use of an ordinary pencil eraser on 
tracings will give better results than an ink eraser. 
The ink eraser will burn the tracing, as Mr. Allison 
states, if care is not taken in using it; this difficulty 
will not be experienced with a pencil eraser. Al- 
though a pencil eraser does not give as quick results, 
it will leave a much better finish on the tracing, 
and the use of soapstone will be unnecessary. If, 
however, a heavy line is to be erased, it will be 
found advisable to start with an ink eraser and 
then finish with a pencil eraser. A rather large de- 
tail can be changed on a drawing in this way, with- 
out leaving any noticeable mark. All that is re- 
quired is a little patience. A. H. Myers 

York, Pa. 


DRAWING-BOARD CLAMP FOR 
TRACINGS 


When a great many tracings are used on the draw- 
ing-board at the same time, as, for example, when an 
assembly drawing is made, considerable trouble is 
experienced on account of the tracings sliding off 
the board. The accompanying illustration shows a 
special clamp made to take care of this difficulty. The trac- 
ings are placed beneath a maple stick C, which is located at 
the top of the drawing-table near the right-hand side. The 
clamping rod A is swung into the bracket H, and the draw- 
ings are held tightly in place. As each drawing is used it 
is thrown over the back of the table, the clamp still hold- 
ing it in place. When a drawing is to be removed, rod A 
is taken out of the bracket, thus removing the pressure of 
the clamp rod which is immediately raised from the draw- 
ing-board on account of the rod A being the heavier part 
of the device. Any number of drawings can then be re- 
moved without the draftsman leaving his chair, thus saving 
considerable time. 

Rods A and B are made of %-inch cold-rolled steel and are 
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on the difference between the feed of the 


eutter and the thickness of the chips, some 
tests were made on a Brown & Sharpe auto- 
matic screw machine. A cam, the exact size 
and travel of which was known, was placed 
on the machine, and the machine was geared 
to rotate the cam at a given speed. The ex- 
act speed of the spindle was also determined, 
and in this way the exact feed of the cutter 
was known. 

These tests showed that a form tool, 4 inch 
wide, having a feed of 0.001 inch per revolu- 
tion, cut a chip which measured 0.0025 inch 
when cutting brass, while a form tool 5% inch 
wide, with a feed of 0.0015 inch per revolu- 
tion, cut a continuous chip 0.005 inch thick. 
A cut-off tool % inch wide, cutting brass 
and fed 0.001 inch per revolution, produced 
chips from 0.0015 to 0.002 inch thick. The proportions be- 
tween the feed and the chip for the turret tools were slightly 
greater than for the cross-slide tools; that is, the chip ex- 
panded slightly more. The tests for steel indicated a smaller 
expansion than for brass. 

Many times a cam designer is criticized by the operators 
for providing excessive feeds when this is not really the 
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Arrangement for Clamping Tracings used for Reference to the Drawing Board 


driven into a l-inch pipe D, and riveted. The maple rod @ 
is 11% inch in diameter, rods B being driven into it. Bracket 
E is also made of maple and is fastened to the table with two 
screws. Brackets F are made of cold-rolled steel and screwed 
to the board. As will be realized from the foregoing descrip- 
tion, the whole outfit can be simply and easily made. 

BAS 
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SAFETY DEVICE FOR FOOT PRESS 


In a certain shop where presses were operated by foot 
power, the girl operators constantly got their fingers trapped 
between the work and the punch. Whenever this happened, 
if blood was drawn, about one-half of the girls were inevitably 
rendered useless for some time; 


some even fainted at the 


Machinery 


A Safety Device for a Foot Press 


sight. Hence, it became. necessary to devise a safeguard. The 
simple scheme shown in the illustration was adopted. 

Two spring plungers were used which remained in the holes 
in the ram until they were drawn out. As both hands were 
required for pulling out the plungers, it was no longer pos- 
sible for the girls to have their fingers in the danger zone 
when the ram was depressed. As presses of this type are 
very common in shops doing a variety of light work, the 
scheme described may prove of service to others. 

J. SYSMORE 


COMBINATION FOLDING AND 
CURLING DIE 
The accompanying illustration Fig. 3 shows a combination 
folding and curling die used for making the rectangular box 
shown in Fig. 1, which is produced from 80- to 90-pound tin. 


SECTION 
AT A-A 


Machinery 


Fig. 1. The Box to be made and Section of Seam 


At A-A is shown the section of the joint produced at the 
corners of the box. These corners are curled over nicely 
while passing through the die. The blank indicated by the 
lines B in Fig. 3 is located against the stop-pins § and is 
folded around a rectangular punch. As this punch descends 
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the stock at the corners is slightly drawn and then follows 
through the narrow slit in the first section H of the die to 
the conical groove in the second 
section # where it is curled. 
The curled part is then flat- 
tened out in the lower section 
G of the die. The box is com- 
pleted in one stroke of the die, 
the joints being made powder- 
tight. No additional trimming 
is required. The die can be 
made of machine steel with the 
exception of the curling blocks 
D, also shown in Fig. 2, which should be made of tool steel, 
hardened, and then inserted into the middle section of the 
die. Four curling blocks are required, two “rights” and two 


Fig. 2. The Curling Die 
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Fig. 3. General Design of Die 
The blanks were cut in a previous opera- 

tion, as it was more convenient than to use a large and 

cumbersome progressive action die. 
Columbus, Ohio. 


“lefts,” of course. 


Orro R. WINTER 


CORRECT METHOD OF HANGING BLUE- 
PRINTS AFTER WASHING 


The writer has noticed that in most cases when blueprints 
have been washed, they are hung up so that they are as 
mearly level at the lower edge as possible. This method is 
not a good one, because when a print is hung so that the lower 
edge is practically level, the water will gravitate to this edge 
and hang there in globules, and the print. will not be perfectly 
dry at this edge for hours; and in almost every case the edge 
is discolored. 

The best way to hang blueprints for drying is to place them 
so that the lower edge is at an oblique angle with the horizon- 
tal; then the water will gravitate to the lowest corner. There 
will be no accumulation of water at other points, and the 
drying will be far more rapid than in the case when the sheet 
is hung level. This is a very small detail of drafting-room 
work, but it is of considerable consequence, both as regards 
time and the appearance of the blueprints. 


St. Louis, Mo. C. H. CASEBOLT . 


* * * 
A gib key should not be used to fasten a coupling on a shaft. 
If a key is used, it should be a headless key, or, still better, 
a feather. 
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ADVANTAGES OF N. M. T. B. A. 
MECHANICAL SECTION* 


In order to state clearly how the National Machine Tool 
Builders’ Association could be benefited by the formation of a 
mechanical section, it will be necessary to review briefly the 
history of the industry with relation to the forces that have 
been active in bringing it from obscure job shop methods, 
both as regards manufacturing aand selling, to the proud po- 
sition of one of the largest manufacturing industries in the 
land. Judging from the number and character of machine 
tools of foreign make purchased prior to 1875, and still in use 
in some railway division shops, the machine tool industry of 
those days must certainly have been in its infancy. There 
are men still active or recently passed away who have been 
in touch with the industry during all the years since then, and 
who are responsible for the marvelous changes. that have 
taken place. The story of their lives is the story of the de- 
velopment of the industry. Few of these men were distin- 
guished as salesmen. Financiering and accounting in the 
modern sense were unknown to them, but they were able 
mechanics—master workmen of their day, possessed of almost 
egotistical pride in personal accomplishments in their line. 
Guarding jealously the product of their own brain, they for 
the most part respected the rights of competitors, whether 
registered in the patent office or not. 

These men had their faults, it is true, growing out of con- 
ditions then existing. They traveled little, they never met 
their competitors face to face, and knew nothing of them ex- 
cept through their dealer, who visited the shops occasionally 
to place stock orders for the requirements of the next six 
months or year. It is, therefore, little wonder that a com- 
petitor was regarded as an enemy, incompetent and unscrupu- 
lous. These were the golden days for the dealer. Factory 
sales organizations were unknown, and selling costs were at 
‘@ minimum. The manufacturer knew nothing of shop costs, 
and sale prices were made to harmonize with the sale prices 
of competitors, with the result that profits to those engaged 
in the industry were small in almost any line requiring high- 
grade effort. 

Out of these conditions, bad as they were with relation to 
the commercial end of the business, came a mighty strength, 
for as early as 1893 all the nations of Europe had discovered 
that this country was producing metal working machinery 
superior to that which could be found elsewhere. Was it 
superior sales organizations that gave us almost exclusive 
control of this great market for the next ten years and estab- 
lished a reputation for American tools that still lingers in 
spite of later developments abroad? 

As proof of this statement, it may be well to cite an incident 
touching this point. The author was present at an interview 
in the factory office between one of these peerless pioneer 
mechanics and a Huropean purchasing agent, who was re- 
garded as a joke, and whose proposal to sell quantities of the 
manufacturer’s product abroad was almost turned down. This 
mechanical man simply could not understand why any one 
would wish to come all the way from Hurope to purchase the 
product of his little shop. He was inclined to regard his 
visitor with suspicion. 

Since that day the tremendous increase in the demand for 
metal working machinery both at home and abroad has been 
working a transformation in the management and ownership 
of the business. That this transformation is natural, logical, 
and inevitable, the author shall not attempt to dispute; but 
it carries with it dangers that must be guarded against. We 
must occasionally get back to first principles and not lose 
sight of the reason why Europeans first came to extensively 
purchase the product of our shops, with practically no solici- 
tation. The familiar title, the old man or the boss, the master 
workman of yore, who worked at the drawing-board, bench, 
or desk, is now transformed to the title of “president” or 
“general manager”, and his knowledge of shop conditions is 


* Abstract of paper by E. J. Kearney, of the Kearney & Trecker 
Co., Milwaukee, Wis., read before the convention of the National 
Late Tool’ Builders’ Association, in New York City, October 17, 
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gathered from a condensed record of costs prepared by an 
expert in his line, all of which is well and necessary, but 
which marks a distinct change in the relative importance of 
the commercial and mechanical departments. 

Since the organization of the Machine Tool Builders’ Asso- 
ciation there has been a noticeable improvement in many 
directions, and all honor to those leaders who have been its 
promoters and ardent supporters. Competitors now meet on 
a basis of real friendship; but something has been lost in the 
passing of the old professional spirit and pride with reference 
to mechanical things that will ultimately work great injury. 
This mechanical spirit that once dominated all, is now dom- 
inated by the commercial end. And while the author does not 
expect that the mechanical end can ever be reinstated in its 
old position of supreme importance, when coping with a sales 
organization that reaches around the world, we must not lose 
sight of the fact that in order to be successful in the markets 
of the world we must be able to offer at all times the best 
and the most advanced design to be found anywhere. If this 
can, in a measure, be brought about, great benefit may come 
to the Machine Tool Builders’ Association by the formation 
of a mechanical section. 

It is more difficult in these days when all-around skilled help 
is ata premium, for the superintendent and foreman to get 
away from their work, than for any other set of men connected 
with the plant. However, this does not apply with the same 
force to men connected with the designing end of the business. 
Our trade papers are alert to secure and publish anything of 
general interest to shop men and designers, and nearly all con- 
nected with the industry depend largely on these papers for 
their information, but, of course, there are lacking the benefits 
that would come from the personal touch. 

It would seem that the annual convention could be extended 
over five or six days, with the last two or three days given 
up entirely to subjects that would be of general interest and 
benefit to the builders and designers of machine tools; or in 
place of the longer session, a three days’ session with meet- 
ings held by the different departments in separate rooms, 
would, perhaps, be preferable. 

Another subject for discussion is the advisability of holding 
in New York, by the National Machine Tool Builders’ Associa- 
tion, at stated intervals of five or more years, an exhibition of 
metal working machinery, restricting each exhibitor to one 
machine of a type, and permitting no machine to be exhibited 
that did not show noteworthy improvement over the machine 
shown by the same exhibitor at the previous exhibition. While 
this thing may not be practical, the author is convinced that 
if it could be worked successfully, it would not only be a 
stimulus in the design of new machines, but would be of great 
value to the sales end of the business, as it would be sure to 
be attended by buyers of machinery from all parts of the 
world. 


The whole thought is this: We must first have machines, 


_and then salesmen to introduce them, if we are to maintain 


ourselves in the foreign markets, as well as in the home’ mar- 
kets, for our experience during the past year shows clearly 
whither we are tending as regards protection. Let us develop 
the highest grade of commercial spirit, and use if possible 
this same instrumentality to better our product, to the end 
that in a measure the professional mechanical spirit of yore 
be re-established, so that our foreign competitor, should he 
ever find his passage through the customs house unobstructed, 
will be greeted everywhere with the sign of the uplifted hand. 


* * * 


In a paper read before the Iron and Steel Institute, Great 
Britain, Mr. C. Chappell gave some interesting information 
relating to the influence of carbon on the corrodibility of iron. 
He stated that in rolled and annealed steels the corrodibility 
rises with the carbon content to a maximum at the satura- 
tion point (0.89 per cent carbon), and falls with a further in- 
crease of carbon. In hardened and tempered steel a contin- 
uous rise in corrodibility takes place with an increase of 
carbon up to a carbon content of 0.96 per cent. Quenching 
increases. the corrodibility to a maximum, while annealing 
tends to reduce it to a minimum, 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


THE MUELLER 18-INCH HEAVY-DUTY 
ENGINE LATHE 
The Mueller Machine Tool Co., Cincinnati, O., has recently 


added to its line the 18-inch heavy-duty engine lathe illustrated 
in Fig. 1. This machine swings 18% inches over the ways, 


131%4 inches over the carriage, and takes work up to 2 feet 4% 
inches between the centers. 

The headstock is of massive construction and is ribbed and 
cross-ribbed to secure the maximum rigidity. The cone pulley 
has three steps of 91/4 inches, 


113/16 inches and 13 5/32 


Fig. 1. The Mueller 18-inch Heavy-duty Engine Lathe 


inches diameter, and double belting 3 1/2 inches wide is used 
for driving, thus providing an abundance of power for the 
heaviest classes of service. The cone pulley is locked to or re- 
leased from the face gear by a spring pull-pin. 

The tailstock is arranged with two plug clamps for locking 
the tailstock spindle without throwing it out of line. Both 
the headstock and tailstock are set off center, so that large 
diameters can be turned without having the bottom slide on 


spindle. Nine spindle speeds are provided, ranging in geo- 
metrical progression from 13 to 300. The double back-gears 
on this machine are of the slip-gear type. A lever which is 
conveniently located at the front of the machine provides 
means for changing from low to high speed or vice versa. 
The back-gear ratios‘are 3% to 1, and 10% to 1. 

This lathe will cut 45 thread pitches ranging from 2 to 60 
per inch, including 11% inch pipe thread. All changes are 
obtained within the quick change gear box. The ends of the 
shafts of the gear box and the reversing gears on the head 
are arranged to receive change-gears for special and metric 
thread cutting. All threads can be cut with- 
out the removal of a gear, and there is a 
chasing dial on the carriage for “catching” 
the threads. The turning feeds are positively 
geared, and are four times the thread feeds. 
They can be started, stopped or reversed in 
the apron or head, for either a cross or lat- 
eral feed motion, but only when the lead- 
screw nut is disengaged. 

The carriage has exceptionally long bear- 
ings on the V’s for its entire length. It has 
an adjustable taper gib the full length of its 
bearing against the rear side of the bed, thus 
eliminating the possibility of any twisting of 
the carriage while extra heavy cuts are being 
taken. A long shear wiper and oiler is fast- 
ened to each end of the carriage bearing on 
the shear; this arrangement automatically 
wipes the shear free from all dirt and chips, 
and oils it as the carriage moves along. The 
upper slide of the compound rest is bolted to 
the swivel base with four screws, which in- 
sures absolute rigidity. 

The apron is of the rectangular box type, in which all the 
bearings for the gears and screws are cast integral with the 
apron itself. All gears are provided with bearings on both 
sides and the studs are of hardened and ground steel. The 
feeds are so arranged that only one feed can be in operation 
at a time. The lead-screw is 1 9/16 inch in diameter, and 
has a four pitch thread; it is only rotated when the lathe is 
engaged in screw cutting. The lead- and feed-screws for this 


Fig. 2. Rear View of the Lathe Apron 


the carriage overhang its bearings. The tailstock is clamped 
to the bed by means of two %-inch bolts; the tail spindle has 
a movement of 8144 inches, and a bearing 214 inches in diameter. 

The work spindle is made of high-carbon crucible steel; it 
has a 1 9/16-inch hole through its entire length, and is fitted 
for a No. 4 Morse taper. The spindle boxes are of phosphor- 
bronze, bored and hand scraped to an accurate fit. The bear- 
ings are oiled through sight-feed oilers and felt pads which 
dip into a reservoir. The oil supplied to the bearings by 
this method is freed from all foreign matter, thus insuring 
perfect lubrication. The thrust collar is of hardened steel 
and the end motion is taken up by a nut at the end of the 


Fig. 3. Gear-box of the Mueller Lathe 


lathe are cut from a master screw, thus insuring the greatest 
possible accuracy. 

The bed is designed with an unusual vertical depth and is 
firmly braced through its entire length with heavy cross 
girths, capable of absorbing the vibration of the heaviest cut. 
The rear bearing is flat. The countershaft has double fric- 
tion pulleys, 14 inches in diameter. It is fitted with heavy 
bearings and hangers which insure rigidity and long life. 

All gears in the quick change gear box are of steel and have 
chamfered teeth. Steel gears are also liberally distributed 
throughout the machine in all places where severe strains are 
encountered. The greatest care is taken in cutting all of 
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these gears in order to secure the maximum accuracy in the 
teeth and consequently smooth and noiseless operation. All 
gearing on the lathe is completely enclosed. The regular 
equipment consists of two faceplates for large and small 
stock, steady-rest, follow-rest, countershaft, and the necessary 
wrenches. The lathe can also be equipped with direct-con- 
nected motor drive and with a longer bed, when so required. 


MILWAUKEE UPRIGHT DRILLING 
MACHINES 


Two upright drilling machines built by the Richards Ma- 
chine Co., 1129 Davis St., Milwaukee, .Wis., are illustrated in 
Figs. 1 and 2. Fig. 1 shows the 20-inch machine equipped 
with back-gears, power feed and a combined wheel-and-lever 
feed. This machine can also be obtained without the back- 
gears and power feed, and with either a combined wheel-and- 
lever feed or a plain lever feed, as desired. 

The chief feature of this machine is the method used in dis- 
engaging the power feed, when it is desired to use the wheel 
or lever feed. This device consists of an arm carrying the 
bevel gear, worm and worm shaft, which is operated by an 
eccentric for disengaging the bevel driving gears. In the 
iliustration the lever for operating this eccentric is shown in 
the position it occupies when the power feed is being used. To 
disengage the power feed, this small lever is simply pulled 
towards the front of the machine. 

There are eight changes of spindle speed and twenty-four 
changes of feed. The back-gears for the slow speed of the 
spindle are enclosed in the upper cone pulleys. Power for the 
automatic feed is obtained from the upper cone spindle, and 


Fig.1. Upright Drilling Machine built by Richards Machine Co. 


is transmitted to the drill spindle by belt and the worm and 
bevel gearing shown. 

The principal dimensions are as follows: Movement of drill 
spindle, 9 inches; greatest distance from end of spindle to 
base, 41 inches; greatest distance from end of spindle to 
table, 25 inches; height over-all, 69 inches; diameter of table, 
17 inches; hole in spindle, No. 3 Morse taper. The machine 
will drill to the center of a 20-inch circle. 

The upright drilling machine shown in Fig. 2 is provided 
with a sliding head, is back-geared, has positive feed and a 
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number of interesting features not found in the other machine. 
Among these might be mentioned the gear-box for giving a 
positive feed to the spindle, and the device for effecting the 
feed changes. This device consists of two levers located 
directly below the gear-box, which operate a sliding gear for 
changing the rate of feed. These levers are properly located by 
a notched plate which they engage. By moving the lower 
lever up or down, three changes of feed are obtained, and by 


Fig. 2. Upright Drilling Machine of Sliding-head Tyre 


shifting the upper lever into the “slow” or “fast”? notch, six 
changes of feed are secured. With the top lever in the “slow” 
notch and the lower lever placed successively in the three 
notches, the feeds are: 0.003, 0.007 and 0.011 inch per revolu- 
tion of the spindle. With the upper lever in the “fast” notch 
and the lower lever shifted to the three positions, the feeds 
are: 0.028, 0.060 and 0.095 inch per revolution of the spindle. 

The back-gears are enclosed in the upper cone pulleys and 
are thus protected from dust and dirt. The principal dimen- 
sions of the machine shown in Fig. 2 are as follows: Move- 
ment of drill spindle, 10% inches; movement of sliding head,- 
20 inches; greatest distance from spindle to base, 50 inches; 
least distance from spindle to base, 19 inches; greatest dis- 
tance from table to spindle, 37 inches; diameter of table, 20 
inches; height over-all, 84 inches; hole in spindle, No. 4 
Morse taper; drilling capacity, to the center of a 24%4-inch 
circle. The weights of the machines shown in Figs. 1 and 
2 are 600 and 1500 pounds, respectively. 


CINCINNATI PRECISION LATHE WITH 
SCREW-CUTTING ATTACHMENT 


The latest design of friction-driven bench lathe built by 
the Cincinnati Precision Lathe Co., Cincinnati, Ohio, is shown 
by the front and rear views, Figs. 1 and 2. This lathe has 
an improved friction drive and a slide-rest screw-cutting at- 
tachment. The difference between the  friction-driving 
mechanism of this lathe and those formerly built is in the 
control and the construction of the driven disk. The latter, 
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instead of being a solid piece, is formed of two members which 
are separated by a series of coiled springs, thus forming a 
spring tension or “cushion” disk. These two parts are shown 
in detail in Fig. 8. In addition to springs, there are a num- 
ber of steel guiding studs near the circumference of the disk 
and a large projecting hub in the center, all of which engage 
holes in the upper member. The guiding studs and hub are 
accurately fitted and there is also a bearing fit between the 
flange on the lower disk and the periphery of the upper disk, 
which insures a uniform tension at all points on the hori- 
zontal friction surface. 

A further advantage claimed for this disk is that there is a 
very slight tendency of the horizontal friction plate to incline 
with relation to the driving shaft when the friction driving 
wheel is located outside of the center. This movement, while 
very slight, is just sufficient to release that part of the friction 
filler material which would otherwise bear against the outer 
and more rapidly moving surfaces on the driven disk. In 
this way the sliding action between the two surfaces, which 
is common to a rigid-disk friction drive, is obviated and the 
loss of friction material reduced. As the driving disk is 
applied on both sides of the driven disk center for obtaining 
forward and reverse speeds, the face or periphery of the driv- 
ing disk wears uniformly or parallel to the friction driving 
shaft. As the driving disk approaches the center of the driven 


Fig. 1. 


Member, the, spring tension increases slightly because the 
wheel comes directly under an increasing number of springs 
as it approaches the central and higher speed positions. In 
case a heavier spring tension is desired, the lower driving 


ag 


Fig. 2, Rear View of Headstock and Friction Drive, showing 
Foot-pedal Release 


shaft can be raised by means of eccentric bushings provided. 

With the horizontal friction disk as the driven member, if 
the lathe should be overloaded and the frictions caused to 
slip, the driving disk would continue to revolve and the wear 
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would be uniform instead of forming flat spots. It is claimed 


that the location of the driving pulley at the base and the 
use of the cushioned disk reduces vibration to a minimum. 
The friction hand-control lever for varying the speeds has a 
circular inner end which engages a recess or slot in the hub 


Fig. 3. The Two Parts of the Spring-tension or Cushion Friction Disk 


of the driving disk. The latter slides easily on the friction 
driving shaft and a longitudinal key inserted in the shaft, 
when the friction members are disengaged. The lower side 
of the control hand lever is so shaped as to readily drop into 
notches in the front gear cover, for retaining the friction 
driving wheel in any desired 
speed location on the driven disk. 

The rear view of the lathe 
head and friction drive shown 
in Fig. 2 illustrates the foot 
pedal release that is applied to 
this lathe. This releasing mech- 
anism consists of two arms or 
levers, on the ends of which 
are bushed fiber rollers so ar- 
ranged that when pressure is ap- 
plied to the foot pedal the fric- 
tion disk surface is raised, there- 
by disengaging the friction driv- 
ing member. At the same time, 
the rollers act as a brake and 
stop the. machine almost in- 
stantly. The forward or reverse 
speed changes can be quickly 
made, and, as the spindle can be 
stopped and started very quickly, threads can be cut close to 
a shoulder with safety. The spring seen between the bench 
and lever cross-arm is for holding the lifting levers away from 
the ‘disk when the lathe is in motion. The foot pedal is 
pushed under a retaining step on the floor when the lathe is to 
remain stationary. 


STURTEVANT GASOLINE-ELECTRIC 
GENERATING SETS 


The B. F. Sturtevant Co., Hyde Park, Mass., is now build- 
ing gasoline-electric generating sets designed to supply the 
demand for units that will be easy and inexpensive to operate, 
in places where electric power is not available. These sets are 
intended to be used in direct connection with lighting and 
power circuits and not through a storage battery, although 
they can be so arranged if desired. The design, workmanship 
and efficient governor control are said to insure constant volt- 
age through wide variations of load, so that the use of a stor- 
age battery to equalize fluctuations of voltage is not necessary. 

These generating sets are built in three sizes of five, ten 
and fifteen kilowatts capacity, capable of lighting 200, 400 or 
600 twenty-candlepower tungsten lamps, respectively. The 
five-kilowatt size is illustrated herewith. These sets consist 
of a Sturtevant gasoline engine directly connected to a Sturte- 
vant direct-current electric generator. The engine is of the 
four-cycle, water-cooled, vertical type, having either four or 
six cylinders, according to the size of the unit. The bore of 
the cylinders used in the ten and fifteen kilowatt sizes is 4 
inches, and the stroke 6 inches, whereas the five-kilowatt 
engine has a 314-inch bore and a 5-inch stroke. The cylinders 
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of the two larger sizes are cast in pairs and have T-shaped 
heads with inlet valves on one side and exhaust valves on the 
other. The cylinders of the five-kilowatt engine are cast 
en bloc with inlet and exhaust valves on the same side. In 
both cases the water jackets are integral. 

The cylinders are accurately bored and ground to size, and 
provision is made for the easy removal of the valves for in- 
spection or regrinding. The pistons have four rings and the 


Sturtevant Five-kilowatt Gasoline-electric Generating Set 


piston pins are of large diameter and are made of hardened 
steel. Both the piston and pin are accurately ground and 
finished. The connecting-rods are exceptionally long, of I- 
section and are drop-forged from high-grade steel. The inlet 
and exhaust valves are of nickel steel. The valves for the 
ten and fifteen kilowatt units are operated by two camshafts, 
whereas one camshaft is used on the five-kilowatt size. The 
cams are integral with their shafts and are hardened and 
ground to the proper shape. The ; 
engine bases of the ten and fifteen 
kilowatt sets are made of two cast- 
ings, split horizontally on the center 
line with the crankshaft bearings. 
A single casting is used for the base 
of the five-kilowatt unit and the 
generator is attached directly to 
the engine base, as the illustration 
shows. A separate sub-base for the 
engine and generator is provided on 
the larger sizes. 

The crankshaft is made of 31% per 
cent nickel steel which is of excep- 
tionally high tensile strength and 
has undergone careful heat-treat- 
ment. All pins and journals are 
accurately ground. The most im- 
proved system of forced lubrication 
is used, the oil being furnished to 
all bearings under a pressure of 20 
pounds, by means of a gear pump 
located in the engine base. The oil A, 
enters the main bearings and flows . ica 
through the crankshaft (which is 
drilled for that purpose) to the 
crankpins, whence it passes up the connecting-rods to the pis- 
ton pins. The oil spray thrown off by the centrifugal action of 
the crankshaft covers the piston and cylinder walls. When the 
oil falls back into the base it passes through a filter before 
being used again. 

The engine is controlled by a throttling governor of the 
centrifugal type, operated through bevel gears from the end 
of the crankshaft. The motion of the governor is transmitted 


MACHINERY 


225 


to a throttle valve placed in the inlet manifold. This governor 
is said to regulate the speed of the engine so accurately be- 
tween no load and full load, that the voltage variations due 
to sudden changes in the load are imperceptible and no storage 
battery is necessary to maintain a constant voltage. The 
engine is equipped with a high-tension Bosch magneto, which 
is mounted on the base and is operated from the camshaft. 
The same type of generator that has been used in connection 
with Sturtevant steam engines of the U. S. 
Navy and merchant marine, is used for these 
gasoline power units. The generator is de- 
signed to require a minimum amount of at- 
tention. Both the engine and generator are 
capable of operating under an overload of 25 
per cent for two hours. 


NIAGARA MOTOR-DRIVEN 
PLATE SHEAR 


A plate gap-shear recently designed and built 
by the Niagara Machine & Tool Works, Buffalo, 
N. Y., is shown herewith. This machine has 
the convenient means for adjusting the bed, 
crosshead and gibs, common to all large shears 
built by this company. The motion is con- 

trolled by a positive clutch which can be op- 
erated by a foot treadle, and the machine stops 
automatically when the crosshead reaches the 
highest position. The “hold-down” ’is raised 
and lowered by two cams, keyed to opposite 
ends of the crankshaft. The latter is forged 
from high-carbon steel. 

The arrangement for adjusting the back 
gage attached to the cutter-bar is a new feature. This gage 
can be quickly adjusted by the operator, when he stands in 
front of the machine, by means of the handwheel seen in the 
center of the shear. The motion is transmitted to the gage by 
shafting, bevel gears and feed-screws at the rear. The gage 
always remains in a position parallel to the knives. 

This shear is driven by a direct-connected, 15-horsepower 
motor mounted on a bracket at the rear of the machine, near 


Niagara Motor-driven Plate Shear 


the gearing seen to the extreme left in the illustration. It has 
a cutting length of 126 inches and will cut soft steel up to 
% inch thick. The weight of the shear is about 22,000 pounds. 


THE NATCO NO. 9 MULTIPLE DRILLER 


The National Automatic Tool Co., Richmond, Ind., has added 
to its line of multiple drillers, a smaller machine which in- 
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cludes a number of new features in its design. This machine 
is known as the Natco No. 9, Type D, and has been designed 
with a view of replacing multiple spindle drill fixtures which 
are not only entirely special, but which require a large drill- 
ing machine to drive them. This machine can be arranged for 
either bench or floor use, as it is made with a separate base 
upon which the machine is mounted for service as a floor drill. 
The illustration shows the machine set up in this manner, 
while for use on a bench, it would, of course, be taken from 
the base. 

The method of indépendently changing the spindle speeds 
in use on the other multiple drillers made by this company is 
not used on the present machine, as the maximum size of 
drills for which it is intended is %4 inch. The head feeds 
down tto the work by means of a capstan operating a rack and 
pinion; the head has a bearing 1114 inches in width and a 
maximum travel of 
12 inches. It is coun- 
terbalanced by means 
of a chain and weight, 
and is provided with 
adjustable stops for 
drilling holes to a 
specified depth. Ad- 
justable gibs provide 
means to take up 
any wear that may 
develop, and the ma- 
chine has a maxi- 
mum capacity for a 
circle 88 inches in 
diameter. 

The same rail and 
joint construction is 
used on this machine 
as on the larger sizes 
of multiple drillers 
built by this com- 
pany. ‘The rails are 
made of steel and 
have a bearing of 4 
inches for the spin- 
dle. They are pro- 
vided with ball thrust 
bearings, means of 
adjusting for wear 
and ample oiling fa- 
cilities. Two sizes 
of rails are used 
which are known as 
the No. 1 and No. 2 
size. The largest drill 
for the No. 1 size is 
3/16 inch, with mini- 
mum centers 21/32 
inch; for the No. 2 rail, the largest drill used is 1/4 inch, 
with minimum centers 25/32. If closer centers are desired, 
special rails can be furnished. The rails are easily changed 
from one layout to another. The base has a working sur- 
face 1414 inches square, and the surface over the oil groove 
is 17144 by 18% inches. The maximum distance from the end 
of the spindle to the base is 15 inches, and the minimum dis- 
tance 8 inches. 

This machine can also be equipped with cluster boxes in 
which all of the spindles are permanently located. With a 
cluster box equipment, it is possible to drill a larger number 
of holes than with the rails, the number depending upon the 
material to be drilled and the size of the holes. The use of 
these cluster boxes saves the time occupied in changing rails 
from one layout to another and any number of cluster boxes 
can be used on a given machine, as all boxes are made inter- 
changeable. The advantages of the cluster boxes for strictly 
interchangeable manufacturing are apparent. The illustra- 
tion shows the machine equipped for belt drive, but individual 
motor drive can be furnished if so desired. 


The National Automatic Tool Co.’s No. 9 
Multiple Drilling Machine 


MACHINERY 


November, 1912 


ST. LOUIS GRINDER 


The grinder shown in the illustration is an improved design 
now being built by the St. Louis Machine Tool Co., 1209 Gra- 
tiot St., St. Louis, Mo. The countershaft of this grinder is 
carried by a frame that is attached to the column by accu- 
rately milled square gibs. With this construction, the coun- 
tershaft is kept in accurate alignment and the tension of the © 
belt can easily be varied by simply raising or lowering the 
frame, a suitable adjusting screw being provided for that pur- 
pose. By driving the spindle from below, the wheels run 
smoothly, as the pull 
of the belt is down- 
ward against the rigid 
body of the machine. 

The spindle of this 
grinder is made of 0.40 
per cent carbon steel. 
The boxes are dust- 
proof and the rests 
are of an improved 
design requiring a 
shorter bracket than 
the straight type. As 
the illustration shows, 
the machine is also 
equipped with _‘back- 
rests for attaching 
wheel guaras or fix- 
tures. The wheel guard 
is a simple and effect- 
ive design consisting 
of a steel channel 
rolled to a segment of 
a circle and reinforced 
by a heavy cast-iron 
bracket riveted to the 
inside pilange: ss Chis f: 
bracket is attached to the back-rest by a bolt which slides in 
the slot, thus allowing the guard to be adjusted backward as 
the wheel wears. The lips of the guard can be kept close to 
the wheel where they are not in the operator’s way. These 
grinders are made in six sizes. 


Rear View of St Louis Grinder showing 
Method of Attaching Countershaft 


CONTINUOUS-CHART RECORDING 
| PYROMETER 
The Brown Instrument Co., of Philadelphia, Pa., and its 
associate company, the Keystone Electrical Instrument Co., 
have brought out a new continuous-chart, recording pyrometer. 
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Continuous-chart Recording Instrumeut for Indicating Temperatures, 
Volts, Amperes, etc. 


This instrument is designed more particularly for use as a 
pyrometer, but can also be employed for indicating volts, am- 
peres, revolutions per minute, mechanical operations, etc., 
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where a small current of electricity is required to operate a 
recording instrument. 

The construction of this instrument is simple, and the works 
are enclosed in a plate-glass case. It is of the frictionless type, 
the pen forming a line by making single dots of ink on the 
paper at short intervals of ten seconds or a minute, as desired. 
These dots practically form a continuous line. The instru- 
ment carries a roll of recording paper which will last six 
months. This paper travels a little over an inch an hour, so 
that it is not necessary to change the charts daily and a con- 
tinuous record can be secured. 


BICKFORD VERTICAL CHUCKING MACHINE 

The vertical chucking machine shown in the accompanying 
engraving has been designed to supply the demand for a low- 
priced tool for boring car wheels, gears, pulleys, and similar 
work. The tool-slide of this machine is octagonal in shape 
and is counterbalanced. The spindle feed is operated through 
a large friction worm-gear on the left side of the head, which 
runs in oil. This worm-gear is driven through a geared feed- 
shaft connecting with the main driving shaft by the four-step 
feed cones seen at the rear, which gives four changes of feed. 
A large handwheel is provided for hand adjustment and a 
quick-return movement, and the friction feed is engaged by 
means of a small handwheel in the center of the large wheel. 

The table is driven through heavy bevel gears and it has a 
large spindle fitted with adjustable boxes. The weight of the 
table and work is taken by a hardened and ground steel step 


Bickford Vertical Chucking Machine 


which is submerged in oil and is adjustable. The frame of 
the machine is very rigid. The driving shaft is mounted in 
three long bearings and the outer end is supported by a heavy 
arm attached to the frame. This machine can be equipped 
with detachable chuck jaws or a special chuck table. The 
swing is 37 inches, and the total movement of the spindle, 2914 
inches. It is built by H. Bickford & Co., Lakeport, N. H. 


INGERSOLL MILLING MACHINE 


The Ingersoll Milling Machine Co., Rockford, Ill., recently 
installed the large five-head, six-spindle horizontal milling 
machine shown in Fig. 1, in one of the largest tractor plants 
in this country. This machine is used for milling forty and 
sixty horsepower tractor engine frames, as indicated in Fig. 2. 
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These frames are finished complete on this machine and five 
cutters operate simultaneously. The largest of these cutters. 
has a diameter of 36 inches. 

The bed and table of the machine are of the conventional 
planer-type ‘construction, and the wings upon which the hous- 
ings are mounted are cast integral with the bed. The hous- 
ings and cross-rail are also made ‘in one piece, and because of 
this feature, the machine is known as the “fixed rail’ type. 
The casting forming the housings and cross-rail, is very large 
and heavy, as the illustration indicates. The face or bearing 
for the saddles is 21 inches wide and the housings are 36 
inches deep. The distance from the top of the table to the 
under side of the rail is 42 inches. 

As previously mentioned, the machine has five heads, three 
of which are horizontal and two vertical. One of the horizon- 


Ingersoll Five-head, Six-spindle Milling Machine 


tal heads is mounted on the left-hand housing, and on the 
right-hand side there is a main head carrying an auxiliary 
head and also an extra spindle which passes through the main 
spindle. The horizontal heads on both sides are counterbal- 
anced and can be moved simultaneously or independently. 

The right-hand horizontal head is the most massive, as the 
illustration shows. Its main spindle is of the faceplate-drive 
type and is arranged to carry cutters varying from 24 to 36 
inches in diameter. The spindle which passes through this 
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main spindle, is used for driving small cutters. It is 4% inches 
in diameter and has an in-and-out adjustment of 18 inches. 
The auxiliary head or saddle is in front of the main spindle 
and also has a 44-inch spindle which runs in a sleeve or quill 
64% inches in diameter. The spindle has an in-and-out hand 
adjustment of 6 inches, and the saddle itself has a vertical 
adjustment of 18 inches ion the main saddle. 

The left-hand horizontal head is also of the faceplate-drive 
type, cutters of large diameter being bolted directly to the 
spindle driving gear. The vertical spindles are 4%4 inches in 
diameter. The drive is a 40 H. P. direct-connected motor. 


Fig. 2. 
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ASHCROFT THICKNESS GAGE FOR SHEET 
MATERIALS 


The Ashcroft thickness gage shown in the illustration is a 
eonvenient and accurate instrument for quickly measuring the 
thickness of sheet metal, sheet rubber, leather, paper, box- 
board or any sheet material not exceeding 0.110 inch in 
thickness. It is of a convenient size to be held in the hands, 
and the material to be measured is inserted between the jaws 
which are opened by pressing a push-button with the finger. 


Ashcroft Thickness Gage for Sheet Materials 


When pressure on the push-button is released, the jaws auto- 
matically close and the thickness of the material is indicated 
on the dial. 

The white enamelled dial is easy to read, as the graduations 
stand out distinctly. The dashes represent thousandths, the 
dots one-half thousandths, and the points equidistant between 
the dots and dashes, one-quarter thousandths of an inch. The 
gage has no sliding parts, the movement being mounted on 
steel pivots. Friction and wear are thus reduced to a min- 
imum. This gage can be carried in the vest pocket, if desired, 
and, with proper care, will last for years. It has been placed 
on the market by the Ashcroft Mfg. Co., 85 Liberty St., New 
York.’ The price of the instrument is $10. 


WILMARTH & MORMAN MOTOR-DRIVEN 
CUTTER, REAMER AND DRILL GRINDER 


Wilmarth & Morman Co., 580 Canal St., Grand Rapids, Mich., 
has recently equipped its combination cutter, reamer and drill 


Wilmarth & Morman Motor-driven Combination Cutter, Reamer 
and Drill Grinder 


grinder with a direct connected motor drive. The motor on 
€his machine is one horsepower, and is made by the General 
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Electric Co. to meet the special requirements of the present 
class of work. The controller for the motor is mounted on 
the column of the machine, and the power switch is located 
directly beneath the controller. The table and its slide are 
mounted on a knee, as shown in the illustration, so that it is 
possible to swivel the table around to enable grinding to be 
done on either side of a plain wheel, or to provide for the 
use of a cup-wheel. 

The machine will grind face and side milling cutters up to 
12 inches in diameter, straight or taper reamers up to 17 
inches in length with flutes not over 11% inches, angle milling 
cutters of any angle up to 8 inches, plain milling cutters 
of any type up to 8 inches, gear cutters up to 5144 inches, hobs 
up to 5% inches, forming cutters of any length up to 5% 
inches in diameter, and flutes of taps up to 1114 inches in 
length. The machine will take cylindrical or taper work up 
to 74% inches in diameter and 11% inches in length. It has 
a maximum distance between centers of 17 inches, and a 
capacity for internal grinding up to 4 inches in depth by 10% 
inch swing. The drill grinding attachment is the regular new 
Yankee non-calipering type, which provides for simply drop- 
ping the drill in the holder and grinding it. The capacity for 
drill grinding runs from No. 60 to % inch, from 3/32 to 
11% inch, or from % inch to 2% inches. 


STAGGER FEED SPACING TABLE FOR 
BLISS PRESSES 
The E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y., has re- 


cently developed and patented a stagger-feed spacing table for 
use in connection with inclinable single-crank and three- 


Bliss Inclinable Press equipped with Stagger-feed Spacing Table 


crank, double-action presses. This attachment is adapted for 
rapid, accurate feeding of decorated stock for bottle caps, 
covers, and similar work. 

The table is moved by the operator after each stroke of the 
press and is locked by a cam-actuated stop which engages a 
rack on the table. The table is a light aluminum casting 
mounted on rollers. This construction allows the operator 
to cut an entire row of blanks without stopping the press. A 
handle bar is provided which is used to move the table and 
also, through eccentric pivots, to control the grippers. The 
sheet is first placeq between the guides on the table and rests 
on a pair of preliminary stops which locate it for cutting the 
first row. A twist of the handle bar then closes the grippers, 
the preliminary stops are lifted clear by a knob at the right 
and the first row is cut. Subsequent rows are gaged by al- 
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lowing the sheet to drop against a straightedge at the back. 
All the operator has to do is to open the grippers, allow the 
sheet to fall, and close the grippers again. 

A pair of scrap cutting dies is used to trim the sheet so 
that new gage points are made as each row is cut. The scrap 
is cut into small pieces. and scrap cutters are usually mounted 
on the same block as the die, to facilitate setting. The table 
is designed to handle standard sheets 20 inches wide by 28 
inches long, and adjustment is provided to take sheets up to 
30 inches long. The spacing rack for gaging is clamped over 
a T-slot and can be removed readily and different spacing 
racks attached. The speed of the. press can range from 120 
to 150 strokes per minute, depending on the size and char- 
acter of the work. 


THE CINCINNATI 36-INCH FROG AND 
SWITCH PLANER 


The Cincinnati Planer Co., Cincinnati, O., has recently 
added to its line the 36-inch frog and switch planer illustrated 
in Figs. 1, 2 and 3. This machine has been constructed along 
lines which give it ample strength and rigidity for the 
heaviest classes of work. The bed is of the modern deep pat- 
tern, braced throughout by box girders, and is made with four 


Fig. 1. Front View of Cincinnati 36-inch Frog and Switch Planer 


walls between the housings where the greatest strain is de- 
veloped. The vees are extra wide and are oiled by a forced 
lubrication system which maintains a film of oil between the 
table and bed at all times. The table is 32 inches in width, 
and has an inside bearing on the bed for its entire length, 
thus overcoming the pressure of heavy side cuts. Adjustable 
side gibs are provided on each side to prevent the table from 
lifting. The housings, which are of box form, have a 10-inch 
face and extend down to the floor. They are secured to the 
bed by bolts and dowel pins, and a tongue and groove 1% 
inch deep by 5 inches wide. The cross-rail is 20 inches 
wide and has a deep ribbed box brace on the back to provide 
increased stiffness. In addition to the usual outside set of 
clamps, it is secured to the housings by an extra set of clamps 
on the inside; this design provides a very rigid form of con- 
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struction. If desired, the cross-rail can be fastened to the 
housings by large dowel pins at various fixed heights. The 
rail screw has two long nuts in the saddle, thus reducing the 
strain on the threads when taking heavy side cuts and also 
insuring long life for both the screw and nut. The heads have 
automatic cross.and vertical feeds, and are made right and 


Fig. 2. Operating Side of Cincinnati Planer 


left to bring them close together. The saddle and harp are 
made in one piece, without a swivel, and have a bearing of 
25 inches on the rail. The countershaft is mounted on top of 
the housings and is driven by a 50 H. P. motor as shown, 
thus making the machine self-contained. A heavy cast-iron 
frame is fitted between the upper and lower bearings, and is 
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Fig. 3. Another View of Frog and Switch Planer 


also fastened to the housings so that there can be no spring in 
the shafts or bearings when the machine is working on the 
heaviest cuts. The driving pulleys are 34 inches in diameter 
and are made of aluminum alloy, thus providing for a quick 
reverse on short strokes. The four-belt drive used on this planer 
provides ample power for the heaviest classes of work, and 
the shifting mechanism is provided with a safety locking de 
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vice which prevents the table from starting, except at the will 
of the operator. Levers are so arranged that the machine 
can be operated from either side. The driving shafts are of 
unusually large diameter; they are made of special crucible 
steel. They are accurately ground and run in long bearings 
which are fitted solidly into the bed. The driving pulleys are 
so constructed that they only require oiling once in sixty 
days. The rack and gearing are made of solid crucible steel, 
to enable them to withstand heavy strains incident to frog 
and switch work; the bull wheel and rack are 12 inches in 
width and 1% diametral pitch. : 


BLAKE & JOHNSON GANG SLITTING 
MACHINE 


The Blake & Johnson Co., Waterbury, Conn., has brought 
out an improved gang slitter for cutting steel or other metals 
into strips. This machine, which is illustrated in Figs. 1 and 
2, is so designed that the cutters can be changed in a minimum 
of time. The upper arbor is hinged on an intermediate shaft 
and is adjustable to or from the lower arbor, on an arc rather 
than a straight line. As the driven gear on the upper arbor 
revolves about the center of the driving gear, both gears re- 
main in mesh regardless of the upper arbor’s position. With 
this arrangement, it makes no difference whether the cutters 
have a diameter of 5144 inches, as when new, or are reduced 
to the minimum diameter of 41% inches, because the adjust- 
ment for changes in diameter can be made without introduc- 
ing lost motion in the driving gears. The upper arbor is 
driven by a bronze gear on the intermediate shaft, which is 
in mesh with the steel gear on the lower arbor. 

In order to change the gangs of cutters for slitting dif- 
ferent widths, it is only necessary to remove two cap-screws at 
the foot of the outboard housing, slide the housing clear of 
the arbor ends, release a lock-pin and adjusting screw and 
swing the upper arbor up and away from the lower one (see 
Fig. 2). The ease with which cutters can be changed will 
be appreciated where different widths of stock are required. 

The machine is driven by a sensitive clutch pulley, the 
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Fig. 1. 
clutch of which can be operated either from the front or rear 
of the machine, or from a considerable distance by means of a 
suitable rope connection. The clutch pulley is 16 inches in 
diameter and has a 4-inch face, and the power is transmitted 
through back-gears having a ratio of 4.2 to 1. All the bearings 
of the machine are bronze-bushed and the arbors are made 
of crucible steel. This slitter has a capacity for stock up to 
6 inches wide and is especially adapted for slitting steel 


Blake & Johnson Gang Slitting Machine 
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AUTOMATIC VALVE GRINDER 


The valve grinder illustrated herewith is intended for grind- 
ing the valves of gasoline engines. This grinder gives a con- 
tinuous cycle of operations, so that the valve is evenly ground 
and accurately seated. The valve is rotated in opposite direc: 
tions in its seat and is progressively advanced periodically in 
one direction. First the valve is reciprocated on its seat a 


Specialty Machine Co.’s Hand-operated Valve Grinder 


given number of times; it is then lifted, and when released by 
a suitable cam is automatically placed in a different angular 
position on the seat, after which it is automatically moved 
forward through a given angle and again reciprocated. The 
operation of this grinder is as follows: When the handle A 
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Fig. 2. Slitter with Housing moved back for changing Cutters 
is turned, crank B, which engages slot C, imparts an oscillat- 
ing motion to segment D, which reciprocates the small pinion 
EH. This pinion, through clutch J, transmits motion to the 
driving spindle H. At the same time, gear @ is driven by a 
small pinion K. Located on the inside of gear @ there is a 
cam which periodically comes under a roller mounted on ecar- 
rier L and lifts clutch J from engagement. The clutch re- 
Mains disengaged until pinion # is rotated through a given 
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arc, when the cam drops the clutch back into engagement. 
This movement effected by the cam also lifts the valve from 
its seat. Spring M engages the clutch at the proper time and 
insures a constant grinding pressure. The compression of this 
spring varies in accordance with the size of valves which are 
to be ground. The weight of the tool and downward pressure 
of the operator is carried by shoulder N which rests on the 
valve opening of the engine. This automatic valve grinder is 
being manufactured by the Specialty Machine Co., 95 Liberty 
St., New York. 


BICKFORD UPRIGHT TAP-THREADING 
MACHINE 


The Bickford Machine Co., Greenfield, Mass., has placed on 
the market a new machine for threading taps. This machine 
is an upright design, as the accompanying engraving shows. 
The taps are threaded by a die-head located below the spindle 
and supported by afoot projecting from the vertical column. 
The spindle rotates the tap blank being threaded, and, at the 
same time, is fed downward by a lead- or master-screw. The 
spindle is revolved by means of coarse-pitch worm-gearing hav- 
ing a ratio of about ten to 
one. The worm is carried 
by a horizontai shaft lo- 
cated near the top of the 
machine. This shaft is 
driven by a three-inch belt 
connecting with the cone 
pulley seen to the right of 
the worm-gear, and the lJat- 
ter transmits the motion 
to the spindle. 

The lead-screw is in the 
form of a threaded shell. 
It is located on the upper 
end of the spindle and is 
engaged by half-nuts op- 
erating in a slide which 
forms part of the main 
column. The lower end of 
the spindle carries a holder 
for driving the tap blank, 
and the latter, when 
threaded, drops through 
the base of the machine. 
The spindle also carries 
(but does not revolve) a 
horizontal bar to which is 
attached, from above, pull- 
strings which return the 
spindle upward to its nor- 
mal position when the 
half-nuts are released from 
the lead-screw. This dis- 
engagement of the half- 
nuts is effected by a trip 
which can be set to act 
just after the threaded tap 
drops from the holder. 

In operating the ma- 
chine, the square shank of 
the tap blank is inserted in the holder at the lower end of the 
spindle, while the machine is running. The tap is held in 
position with one hand and the spindle is pulled down with 
the other (until the tap enters the die) by means of the short 
cross-handle seen in front of the spindle. The tap blank is 
then released and the lever on the left (which has a chain at 
tached to its short arm) is pulled over, which engages the 
half-nuts with the lead-screw, thus causing the spindle to feed 
downward. 

Lead-screws and half-nuts of different pitches are easily ap- 
plied to the machine, and, if desired, they can be furnished 
with an increased lead to compensate for shrinkage in harden- 
ing the taps. A generous stream of oil is supplied to the work 
by a pump at the rear, which is driven from the countershaft. 


Bickford Tap-threading Machine 
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The lower bearing for the spindle can be removed easily, and, 
when this is detached, a much longer spindle travel is ob- 
tained. This feature adapts the machine to the threading of 
stay-bolt or other taps having long threads. The machine has 
a capacity for taps varying from one-half to two inches in 
diameter, and the same set of chasers can be used on any 
size tap having the same pitch of thread. 

The company recommends the installation of two machines 
so that when threading large taps which require two cuts, 
the machines can be used in conjunction with each other. The 
threading die employed is a solid adjustable type having 
milled chasers. This die is efficient and produces accurate 
work. The total height of this machine is 8 feet 4 inches, 
and the weight about 1200 pounds. 


SELLEW COMBINATION DISK GRINDER 


The disk grinder shown in the accompanying engraving is 
built by the Sellew Machine Tool Co., Pawtucket, R. I. This is 
a combination grinder, one end having a 14- by 2-inch car- 
borundum wheel for general work, and the other, a 20-inch 
disk wheel. The grinding wheel is enclosed by a substantial 
safety guard, carrying an adjustable support with rests so 
arranged as to enable the operator to work either on the front 
or side of the wheel. This equipment can be removed quickly 
for attaching buffing wheels, drums, etc. The spindle has a 
safety cap nut on its threaded end. The twenty-inch disk has 
a swinging table on the outer or finer side, which can be 
tilted for angular work and clamped in its tilted position. 
On the inner or coarse side of the disk, there is a stationary 
rest which can be used for supporting the work while taking 


Sellew Combination Disk Grinder 


roughing cuts or, if necessary, it can be swung down out of 
the way altogether. If desirable, both ends of the machine 
can be equipped either with disks and swinging tables or with 
grinding wheels. 

The spindle of this grinder was made exceptionally long in 
proportion to the diameter of the disk, to eliminate excessive 
wear of the journals and vibration. The length of the spindle 
over-all is 40 inches and the journals measure 2 by 7% inches. 
The journals are self-oiling and have ball bearings to take 
endwise thrusts. These bearings are protected by felt dust- 
guards. The spindle driving pulley is somewhat larger in 
diameter than the loosé pulley, in order to relieve the tension 
of the belt when it is shifted to the loose pulley. The weight 
of the machine, complete with the necessary equipment, is 
1600 pounds. 
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CONOVER-OVERKAMP QUICK CHANGE 
GEAR LATHES 


The Conover-Overkamp Machine & Tool Co., Dayton, Ohio, 
is now manufacturing the quick change gear lathe shown 
herewith. This design is made in 14- and 16-inch sizes and 
with either a large three-step cone and friction double back- 
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gears, as shown in the illustration, or with a five-step cone 
and single back-gears. These machines can also be equipped 
either with a quick change gear box, as illustrated, an all- 
geared feed-box, or a standard belt feed-box and change-gears. 
Each of these boxes is an independent unit and they are in- 
terchangeable. This feature makes it possible to attach any 
one of these three units to the lathe at any time; that is, 
either a quick change gear box, a geared feed-box or a belt 
feed-box. 

All gears in the boxes are steel and the bearings are bronze- 
bushed and can easily be renewed, in case of wear, without 
affecting the center distances or alignments. The boxes are 
fastened to the bed by four bolts:and can easily be attached 
or removed. The change gear box, the geared feed-box, and 
the belt.feed-box, are: simple designs and there are no over- 
hanging parts at the end of the 
lathe. The quick change gear box 
contains a driven shaft carrying 
a tumbler gear which can be en- 
gaged with any one of the eight 
cone gears. In constant mesh with 
the cone gears, there is an inter- 
mediate shaft provided with four 
gears, and a set of sliding gears can 
be engaged with any one of the 
intermediate gears by means of the 
lower lever seen at the front of 
the box. With this arrangement, 
thirty-two changes are obtained 
with but two operating levers and 
without removing or changing a 
single gear. A stud is provided on 
the reverse quadrant for compound- 
ing or for the introduction of 
special gears, so that special or met- 
ric threads can be cut with the standard lead--screw. The 
geared feed-box has four changes and is operated by one lever. 
The changes are obtained through sliding gears and positive 
clutches. The belt feed-box is equipped with a belt tightener. 

These lathes can be furnished with standard legs, cabinet 
legs and also with short legs and oil pans. A taper attach- 
ment can be added at any time, as all carriages are planed 
and drilled for this purpose before the lathe is shipped. 


NEW MACHINERY AND TOOLS NOTES 


Precision Boring Head: Precision Tool Co., Lansing, 
Mich. A new precision boring tool for use in fine miller work 
and similar classes of service. This tool is equipped with an 
adjusting screw to adjust it for any size of radius work, the 
screw being provided with a micrometer attachment for se- 
curing any radius that is required. 

Spiral Cutter Grinder: Sloan & Chace Mfg. Co., New- 
ark, N. J. A spiral cutter grinder, semi-automatic in its action, 
which has an emery wheel four inches in diameter. The 
machine will grind an eight tooth 45 degree angle cutter in 
three minutes. The wheel spindle is fitted with S. K. F. ball 
bearings and the work is held between centers. 


Mandrell Press: G. T. Hames Co., Kalamazoo, Mich. A 
mandrel press provided with a leverage system which mul- 
tiplies the applied force by three hundred. This press is 
equipped with a square ram and is operated by a rack and 
pinion; it ‘has a lock-nut that enables the ram to be clamped 
in any ‘position while adjusting the work. These presses 
are made in a variety of lines and sizes. 

A Group of Special Lathes: Whitcomb-Blaisdell Ma- 
chine Tool Co., Worcester, Mass. A special manufacturing 
lathe, designed with the jack shaft under the bed so that 
the machines can be grouped together and arranged for any 
desired speed. The driving pulley is loosely mounted on the 
spindle and is engaged by means of a friction clutch; the 
lathe headstock is cored out to permit the passage of the 
driving belt. 

Metal Cutting Machine: Racine Tool & Machine Co., 
Racine Junction, Wis. A new type of metal cutting machine 
equipped with a three speed attachment designed to give 
speeds of 60, 90 and 125 R. P. M. respectively, when cutting 
unannealed tool steel, annealed high-speed steel and mild steel. 
The general construction of the machine follows the lines 
which are now generally recognized as standard for equip- 
ments of this type. 


High-Speed Hacksaw Machine: H.C. Atkins & Co., Indian- 
apolis, Ind. A high-speed hacksaw machine known as the No. 
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7 “Kwik Kut,” equipped with a swivel vise and independent 
motor which has a speed range of 550-1100 R. P. M., and 
drives by means of a Morse chain running over hardened steel 
gears. The machine is provided with the most modern type 
of lubrication system and method of raising the saw on the 
idle or return stroke. 


Electric Drilling Machine: Van Dorn & Dutton Co. 
Cleveland, O. An electrically operated drilling and reaming 
machine which has a drilling capacity of one-half inch in steel 
and one inch in wood, and a reaming capacity of 7/16 inch. 
The machine is 14 inches high from the top of the handle to 
the bottom of the chuck, and weighs 17 pounds. It is de- 
signed to operate at a speed of 700 R. P. M. and can be fur- 
nished for iconnection with either 110 or 220 volt lines. 

Multiple Drilling Machine: Taylor & Fenn Co., Hartford, 
Conn. A machine equipped with a multiple head that is built 
with from two to fourteen spindles. The position of these 
spindles is not adjustable, so that special heads are required 


Quick Change Gear Lathe built by Conover-Overkamp Machine & Tool Co. 


for each class of multiple drilling that is to be done. The 
spindles are gear-driven, and as the gear ratio is arranged to 
provide the proper speed for various sizes of drills, it is 
necessary to specify the size of drills that are to be used. 


Double Arbor Buffing and Polishing Machine: Excelsior 
Tool & Machine Co., Hast St. Louis, Ill. A special design of 
buffing and polishing machine which has two independent 
spindles, giving a combination of handiness of operation, . 
simplicity, and large capacity. The entire machine is enclosed 
by dust-proof covers and has a solid bracket for attaching the 
dust hood. The machine is designed to run at a speed of 300 
R. P. M., although this figure may be varied slightly to meet 
the requirements of individual classes of work. 


Revolution Counter: American Ever Ready Co., 304 Hud- 
son St., N. Y. City. A new type of revolution counter that 
is shaped somewhat like a revolver and of about the same 
size. The starting and stopping of the counting mechanism 
of this device are not dependent upon the amount of pressure 
applied in holding the counter against the revolving spindle. 
The counting mechanism is started and stopped by operating a 
trigger, and the recorder indicates in the forward direction 
regardless of the direction of rotation of the shaft. 


Belt Surface Grinder: Peerless Surface Machine Co., New- 
ark, N. J. A line of belt surface grinders of both vertical 
and horizontal types, and of different sizes for a variety of 
classes of work. These machines are provided with an endless 
belt upon which the abrasive material is mounted, and a work 
table that can be swung to any desired angle. The bearings 
in which the spindles of the belt pulleys run are provided with 
boxes of the sliding type, which enables any stretch in the 
belt to be taken up. A dust collector is arranged to catch 
the metal dust which is removed from the work. 


Plain Radial Drilling Machines: Dreses Machine Tool 
Co., Cincinnati, O. These machines are of the 3- and 3%- 
foot size, and are similar in construction to the 5-, 6-, and 7-foot 
sizes illustrated in November, 1911. They are designed for the 
use of high-speed drills, are convenient to operate and substan- 
tially built. The outer column swings on a fixed inner column 
extending to the top, and there is a third bearing in the middle 
which greatly increases the strength and rigidity. The arm 
is of box, parabolic shape and the lower rib iis double-webbed, 
thus giving great resistance to bending and torsional strains. 
The head has long and wide bearings on the face of the arm, 
and, in addition, a third bearing at the rear. This third bear- 
ing gives extra support to the head, prevents bending the 
rear shaft, reduces the wear of the bevel gears and bearings 
and distributes the torsional strain over the entire arm. The 
spindle has twenty-one speeds, runs in phosphor-bronze bear- 
ings and is driven by two keys. The driving gear of the 
spindle rests and revolves on a ball bearing, which is said 
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to effect a power saving of 15 per cent. The feed is all-geared 
and there are eight changes which can be varied while drill- 
ing, by a handle located on the head. There is an automatic 
stop and depth gage; a quick-return having four handles, 
either of which can be used for engaging or disengaging the 
feed; and a tapping, starting and stopping mechanism of the 
frictional type, operated by a conveniently located lever. 


* % % 


BORING MORTAR CARRIAGES 


At the Builders’ Iron Foundry, Providence, R. I., some in- 
teresting work is going through in connection with the making 
of disappearing carriages for mortars for the U. S. Govern- 
ment. These mortars are of the 12-inch size, model 1896—M— 
III, and will be used for coast defense. One of the trunnion 
castings is shown in Fig. 1. This casting weighs 5620 pounds, 


Fig. 1. Disappearing Mortar Carriage Casting being bored in Fig. 2 


and the boring operations on it well illustrate the general char- 
acter of the work. 

This work consists in the boring of the large trunnion holes 
at one end, the fulcrum pin holes at the opposite end, and mis- 
cellaneous smaller holes between the two ends to receive the 
intermediate and elevating shafts. In doing this work a 
universal boring machine is used, as shown 
in Fig. 2. In order to facilitate the hand- 
ling of the work upon this machine a special 
table was made to assist in supporting the 
work while being operated on. This will be 
observed in place on the machine beneath 
_the casting. Before the casting is bored, 
however, the trunnion ends are milled and 
fitted with the bearing caps. This being 
done, the casting is mounted on a fixture 
and the fixture supported on the machine in 
position for boring the trunnion holes, 
which are finished to a size slightly over 
13 inches. It is important that this dimen- 
sion be very accurate. It will be observed 
that the casting is too large to be supported 
wholly on the table of the machine, and 
it is necessary to support the outer end 
upon jacks which may be seen in Fig. 2. 
This part of the work being done, the casting 
is reversed, and, by supporting a test-bar 
in bearings which have been provided in 
the trunnion end of the fixture, a convenient means is afforded 
for taking measurements when boring the fulcrum pin holes. 
This is the operation shown being done in Fig. 2. After both 
ends have been bored, the several smaller bearing holes for 
the intermediate and elevating shafts are bored at inter- 
mediate positions between the ends of the casting. 

The work is under the direction of a government inspector, 
and the limits allowed are extremely close in regard to di- 
ameters of holes, distances between holes, and parallelism. 


Ree AS 


TO DISTINGUISH BRASSES BY COLOR 


The composition of the brasses (copper and zinc alloys) 
may be readily determined, approximately, by the color. The 
method gives a brass founder a simple and rapid means for 
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ascertaining what his brass contains. The following shows 
the color of the various percentages of copper and zinc: 

When the brass contains 5 per cent of zinc, it has a red 
color scarcely differing from that of pure copper. When 10 
per cent of zinc is present, the mixture has a true bronze color. 
With 15 per cent of zinc, the brass has a light orange shade. 
When the amount of zinc reaches 20 per cent the color of the 
mixture is greenish-yellow and is known as “green brass.” 
With 25 per cent zinc, the color is practically that of the 20 
per cent mixture so that this, too, is a “green brass.” Brass 
with 30 per cent zinc has the true, yellow brass color. The 
same is found with 35 per cent of zinc, but at about this point 
the yellow color begins to disappear, for at 40 per cent zinc a 
reddish yellow color is found. Brass, therefore, that has a 
reddish-yellow shade will always contain more than 35 per 
cent zinc. The ‘dead line’ seems to be about 88 per cent zinc, 
for at this percentage, the transition from the real yellow to 
the reddish-yellow begins. 

When the zinc is increased to 45 per cent, the color of the 
brass is a rich golden shade and, strictly speaking, it may be 
called “orange.” The mixture containing 50 per cent zinc has 
also a golden shade, but even richer than 45 per cent zinc alloy. 
At 55 per cent zinc, the color resembles that of 14-karat gold. 
When 60 per cent of zine is reached, the brass has a yellowish 
white shade, and as the quantity increases, the color becomes 
white and finally gray. 

It becomes possible, then, to make an approximate determina- 
tion of the composition of a brass by the color. If it is very 
soft and red or orange color, then the amount of zinc is from 
10 per cent to 15 per cent. If greenish-yellow, the quantity of 
zinc ranges from 20 per cent to 25 per cent. The true brass 
color is found when the zinc amounts to from 30 per cent to 
about 38 per cent. If, however, it is found that the brass is 
hard and has an orange yellow color, then the zinc must be 
present in an amount greater than 38 per cent. To cite an 
instance of this kind, a concern may be purchasing yellow- 
brass ingot. If, upon cutting or filing it, the color is found 
to be orange, then the zinc in it is excessive and may run 
from 40 per cent to 50 per cent. 


Fig. 2. Boring a Disappearing Mortar Carriage Casting on a Universal Boring Machine 


In comparing the color of the brasses, a highly polished sur- 
face is not as suitable as a dead one for the reason that false 
reflections are apt to deceive the observer. A surface that has 
been filed or ground is preferable, and in order to avoid tar- 
nishing the metal should be freshly cut when a comparison 


is to be made.—Brass World. 
* * * 


The following method for preventing short-paid postage on 
letters to foreign countries has been adopted by a large firm 
having a considerable amount of foreign correspondence:  Dif- 
ferent-colored envelopes are used by the stenographers when 
addressing letters to foreign countries. The stamping clerk 
first of all segregates the letters according to the color of the 
envelopes and then stamps them as required. Mistakes be- 
come very rare under this system, and the simplicity of the 
system recommends it for use. 
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THE NATIONAL MACHINE TOOL BUILDERS’ 
ASSOCIATION CONVENTION 


The eleventh annual convention of the National Machine 
‘ool Builders’ Association was held at the Hotel Astor, 
Wednesday, Thursday and Friday, October 16 to 18. The 
meeting was called to order at the morning session on October 
16 by the president, E. P. Bullard, Jr., who referred to the 
work of the association in a brief address. The remainder of 
the session was given over to the reports of committees. The 
membership committee reported applications for membership 
from the following firms: 

Beaman & Smith Co., Providence, R. I. 

Blake & Johnson Co., Waterbury, Conn. 

Turner Machine Co., Danbury, Conn. 

Union Twist Drill Co., Athol, Mass. 

Waterbury Farrel Foundry & Machine Co., 
Conn. 

Zeh & Hahnemann Co., Newark, N. J. 

These firms were elected to membership, making the total 
number of members 188. Reports were also submitted by the 
committee on standardization, foreign relations, patents, and 
investigation of cutting tools. A resolution was passed, after 
some discussion, making a change in the membership fee— 
graduating it according to the capital and surplus of the 
respective members. 

During the afternoon session, October 16, and the morning 
session, October 17, the following papers were read: 


“Export Trade,” by W. A. Viall, of the Brown & Sharpe 
Mfg. Co., Providence, R. I. (See abstract in this number.) 

“The Use of an Association Catalogue in the Development. 
of Foreign Markets,” by Stanley H. Bullard, of the Bullard 
Machine Tool Co., Bridgeport, Conn. 

“How United States Patents might be made of Greater Value 
to Patentees,’ by Samuel W. Banning of Banning & Banning, 
patent attorneys, Chicago, Ill. 

“Tariff Legislation and its Influence on the Machine Tool 
Trade,” by C. Wood Walter, of the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. 

“How could the Association be benefited by the Formation 
of a Mechanical Section?” by E. J. Kearney of the Kearney & 
Trecker Co., Milwaukee, Wis. (See abstract in this number.) 


The sessions on the afternoon of October 17 and the morning 
of October 18 were devoted to committee meetings on lathes, 
sensitive drilling machines, boring machines, gear cutting 
machines, grinding machines, hand screw machines, planing 
machines, radial drilling machines, milling machines, shaping 
machines, vertical drilling machines, and turret lathes. 

It was decided to hold the next spring meeting in New York 
City. The following officers were elected for the coming 
year: president, H. P. Bullard, Jr., of the Bullard Machine 
Tool Co., Bridgeport, Conn.; vice-president, A. T. Barnes, of 
the W. F. & John Barnes Co., Rockford, Ill.; second vice- 
president, R. K. LeBlond, of the R. K. LeBlond Machine Tool 
Co., Cincinnati, Ohio; treasurer, A. E. Newton, of the Reed- 
Prentice Co., Worcester, Mass.; and secretary, C. L. Taylor, of 
the Taylor & Fenn Co., Hartford, Conn. 

The Association Catalogue 

The paper by Mr. S. H. Bullard aroused considerable in- 
terest on account of the novelty of the idea presented, and was 
followed by an animated discussion. The idea proposed is, 
briefly, that the association should publish a catalogue for 
distribution mainly in foreign countries, in which the product 
of every member should be represented, this catalogue to be 
printed in English, German, French and Spanish. Apparently 
most of the members present favored the idea. A committee 
was appointed to further work out the details, and this commit- 
tee reported at the last session, October 18, the report being 
to the effect that a permanent committee should be appointed 
and that the details of the issuing of a catalogue as proposed 
should be taken up by letter ballot with the members. At the 
same meeting a special committee was decided upon to report 
to the association at its next meeting on the question relating 
to the formation of a mechanical section raised by Mr. Kear- 
ney’s paper on the subject. 

Patents and Patent Legislation 

The paper on patents and patent legislation, by Mr. S. W. 
Banning, contained a review of the Oldfield bill now before 
Congress, which is designed to eliminate certain alleged 
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abuses which have grown up during the old patent law. The 
speaker referred to the main features of the bill (see Ma- 
CHINERY, July, 1912, “Proposed Changes in Patent Laws”), and 
particularly gave attention to the compulsory license clause 
against which he presented an argument. The section of the 
bill referring to restrictions with respect to the resale or use 
of patented machines after the title to such machines has 
passed from the manufacturer, was also referred to, as well as 
the conditions where contributory infringement is claimed on 
account of the use of accessories with the patented machine 

which are not secured from the seller of such machine. The 

stand taken by the speaker was that when the restriction is 

one that relates exclusively to the patented invention, it should 

be amenable to the remedy provided for enforcement of the 

inventor’s rights in an infringement suit; but when the re- 

striction is one that relates to supplies of a general nature, 

the question is one outside the realm of patent infringement 

and one that should simply be decided as a question of breach 

of contract, the validity of the contract to be decided in ordi- 
nary court proceedings. It was pointed out that under present 

practice the patent may be used as a weapon to enforce control 

of the use and sale of articles that are not even accessories 

to the machine patented and which are wholly unrelated to 

its use. As an example, the patentee of an adding machine 

may sell it with the restriction that its use is conditional upon 

the purchase from the same source of all typewriters required 

by the user, and under penalty of suit for infringement of the 

adding machine patent. In this way, the present law would 

permit the patentee to extend his monopoly to cover a device 

upon which he has no patent and which bears no relation to 

the invention actually protected. Reference was also made to 

some questions not included in the Oldfield bill. 

Under the present practice the inventor is required to ap- 
pend to his specification one or more claims which point out . 
and limit the invention, and which are intended by their lan- 
guage to distinguish it from all prior inventions. The inven- 
tion is considered as a concrete embodiment of certain me- 
chanical parts or elements, and the claim is restricted to this 
physical combination. The real invention, however, may go a 
great deal deeper than this, and in the case of basic inventions 
it is the underlying principles and not the mechanical em- 
bodiment which is of value and importance; but under present 
practice, inventions of this kind are the more difficult to 
adequately protect. Minor improvements are easily claimed 
in mechanical language, even when they are merely new me- 
chanical embodiments of old basic ideas. 

The speaker advocated that the inventors should be allowed 
to claim the functional co-relation of the parts in such a way 
as to cover every physical embodiment of the same funda- 
mental principle. In this respect, the German practice is 
quite the reverse of the American practice. In Germany, the 
claim is directed to the basic functions of the elements in- 
volved, and this the speaker considered ought to be the case 
also under our patent laws. Under the present practice, the 
unnecessary strictness in claiming the invention, and the 
oftentimes ill-advised liberality of the courts in construing the 
claims, renders it extremely difficult to determine the rights 


of the patentee. 
* * * 


AMERICAN MACHINIST’S THEATER PARTY 


The American Machinist followed its custom of some years 
standing by entertaining a theater party of several hundred 
machine tool builders, mechanical engineers and representative 
men in metal manufacturing lines, during the meeting of the 
National Machine Tool Builders Association in New York. 
The party saw the French comedy “Oh, Oh, Delphine!” played 
at the Knickerbocker Theater, Thursday evening, October 17, 
and was highly entertained by the spicy witticisms and catchy 
songs of this brilliant hit of the season. 

* * * 


The Boletin de VIndustrie Minerale states that aluminum 
wire is being extensively used in Europe for electric trans- 
mission lines, on account of the saving in first cost. The 
initial cost of an aluminum line is about 25 per cent less than 
an equivalent copper line, all items considered. 
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MACHINERY’S 1912 OUTING 


MACHINERY’s tenth 
annual outing for ma- 
chine tool builders, 
dealers and _ others 
connected with the 
machine tool industry, 
including many super- 
intendents of manu- 
facturing plants, took 
place on October 19. 

MACHINERY’S steam- 
er left the foot of 
East Twenty-fourth 
St. at 11 A. M., stop- 
Din? erste atthe 
Brooklyn Navy Yard, 
the most important 
naval station in the United States, where Uncle Sam’s new 
Super-dreadnought, the 27,000-ton battleship New York is 
now under construction. The keel was laid in September, 
1911, and she will be launched before this item is read. 
The Commandant and his aide had been suddenly ordered 
to Washington the night before, and through some over- 
sight the arrangements made for the entertainment of the 
party were not carried out; but opportunity was afforded to 
inspect the yard and go aboard the battleships Utah, Florida 
and Connecticut. 

Luncheon was served while at the Navy Yard, and immedi- 
ately afterwards the steamer started up the East River and 
around Manhattan Island, passing through the Harlem River 
and shooting some fourteen bridges that span it, returning to 
the foot of Hast Twenty-fourth St. on time. The steamer was 
the largest that ever passed through the Harlem River, and 
it was a close call getting through High Bridge. 

An unexpected feature of the outing which was highly en- 
joyed by the friends of Mr. Charles E. Hildreth, for some years 
secretary of the National Machine Tool Builders Association, 
was the presentation to him of a cake well covered with can- 
dles, in honor of his birthday, which happened to fall on Oc- 
tober 19. A song especially written for the occasion was sung 
with gusto, and Mr. Hildreth responded feelingly. 

MACHINERY’s outing was started ten years ago witha tally-ho 
ride given to twenty-one manufacturers and others present at 
the convention in New York at that time, and the attendance 
has now increased so that between five and six hundred repre- 
sentative men in the machinery industry meet each year to re- 
new and extend their acquaintance and to spend a few social 
hours on that occasion. 


* * * 


PRICE SHEETS FOR SALESMEN 


Loose-sheet price books’ have come into 
machinery salesmen in the past few years. The page most 
used is of thin paper printed on one side only, cut to the 
standard, 4 inches wide and 7% inches long, with three holes 
punched on three-inch centers, and with round corners. A 
sample page was shown in the April, 1912 number of Macuin- 
ERY On page 593, engineering edition. A well-known western 
machinery dealer is establishing among machine tool manu- 
facturers for the use of their salesmen similar sheets printed 
on both sides and made of light weight tag stock, that is, 
white filled linen, which, of course, is much stronger and 
more durable thah the thin paper commonly used. These 
sheets carry illustrations of machines on one side and the 
specifications on the other. The texture of the stock being 
coarse, it is advisable to illustrate with wood cuts or coarse 
screen half-tones, the illustrations being used simply to 
identify the machines and not to show details of construction 
clearly. 


common use by 


* * * 


Thin steel saws for slotting heads of machine screws and 
bolts are tools which require frequent renewal. The work is 
very destructive and, ordinarily, the tools do not last long. 
However, one of these slitting saws, made of “Ark” high-speed 
steel, recently slotted 477,000 stove bolts before giving out. 
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NEW YORK ELECTRICAL EXPOSITION 


The sixth annual electrical exposition, held in the Grand 
Central Palace, New York City, October 9 to 19, included a 
variety of interesting applications of electricity. The ma- 
jority of the exhibits were of a nature to interest non-technical 
visitors, as they consisted of electrical devices used for house- 
hold and office purposes. The exposition was opened with a 
luncheon in honor of Thomas A. Edison, commemorating the 
completion of thirty years of Edison service in New York 
City, given by the New York Edison Co., October 9. Mr. John 
W. Lieb, Jr., general manager of the New York Hdison Co., 
related how the industry has grown since the opening of 
the historic Pearl St. plant, September 4, 1882. Hlectrical 
plants thoughout the country are capitalized at $2,500,000,000, 
having an annual capacity of 12,000,000,000 K. W., and gross 
earnings of $4,000,000,000. i 

The exhibit of the New York Edison Co. showed the won- 
derful development in the application of electricity which has 
taken place in the past decade. This fact will be readily 
brought out by touching upon the statistics presented by this 
company’s commercial engineering department. Without en- 
tering into detail, an idea of this development may be gained 
from the fact that in 1899 the total horsepower of the motors 
connected to the Edison Co.’s system in New York City was 
34,457, while in 1911 this figure had increased to 312,863. 
This is but one of the increases in consumption of electric 
power which have taken place, and it will be evident that to 
keep pace with such an increase of power consumption cor- 
responding increases in generating equipment were necessary. 
The developments which have been made along this line are 
clearly set forth by models of the old Edison station on Pearl] 
St., N. Y. City, which was built in 1882, and the Waterside 
stations which are carrying the load at the present time. 
These models are constructed on a scale of one inch to two 
feet, and show the complete plants, together with the ar-. 
rangement of the equipment. The old “Jumbo” generators of 
the first Edison station in New York, which were built by 
Armington & Simms, Providence, R. I., and placed in operation 
September 4, 1882, were run under the following conditions: 
rated capacity, 126 K. W.; capacity in 16-candlepower lamps, 
1000; square feet of floor space occupied, 122.5; R. P. M., 350; 
weight of generating set in pounds per K. W., 488; K. W. per 
square foot of floor space occupied, 1.03. The present type of 
Curtiss turbine generators were built by the General Hlec- 
tric Co., Schenectady, N. Y., to operate under the following 
conditions: rated capacity, 20,000 K. W.; capacity in 16 candle- 
power lamps, 1,000,000; square feet of floor space occupied, 
297; R. P. M., 750; weight in pounds per K. W., 42; K. W. per 
square foot of floor space covered, 67.34. 

Another particularly interesting exhibit is that of the 
Electrical Testing Laboratories of New York City. Among 
the apparatus shown, there was a series of twenty-seven elec- 
tric meters which cover a range of design from the old-fash- 
ioned electrolytic type, which was the first used in New York 
City, up to the most modern type of instrument. In this con- 
nection it may be of interest to mention that the method of 
measuring current with the old electrolytic type consisted of 
shunting a part of the current through a cell; the amount 
of current passed was then measured by the weight of metal 
deposited from the solution. The Electrical Testing Labora- 
tories have one of the original balances which were used to 
weigh the metal deposited in this way. 

One of the interesting features of the exposition was the 
exhibit of the American Museum of Safety. A large number 
of wax models of different parts of the human body affected 
by a variety of vocational diseases were shown. This is a 
subject which has not received much attention in this coun- 
try, but which has been studied. in detail in Germany. Dr. 
Wm. H. Tolman, director of the American Museum of Safety, 
has recently been in Germany making a study of the results 
of investigations of this subject which have been made there, 
and the models exhibited were brought back by him from 
Germany. It is the intention of the American Museum of 
Safety to issue circulars at a later date showing the causes of 
such vocational diseases and the means of prevention. 
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DOGS AND DRIVERS 


A review article was published in the October number, en- 
gineering edition, illustrating a large number of dogs and 
drivers for lathe and milling machine work held on centers. 
Unfortunately, a description of the meritorious safety lathe dog 
illustrated in two styles in Figs. 1 and 2, which is made by 
J. H. Williams & Co., Brooklyn, was omitted. In this lathe 
dog, the square-head set-screw so dangerous to the workman’s 
hands and arms, is displaced by square socket set-screws al- 
ways lying flush with the surface of the screw hub or below 
it. Inasmuch as the set-screws do not project above the sur- 


Figs. 1 and 2. J. H. Williams & Co.’s Safety Lathe Dogs 
face, they cannot catch the workman’s sleeve or other parts of 
his clothing and thus cause injuries. 
This lathe dog. is essentially the same in design as the form 
used in the works of the National Tube Co., and illustrated 


in the April, 1911, number of MacHinrery. A feature of the 
design of the drop forged dog is the reinforcement at each 
side of the screw hub made to strengthen it at a critical point 
and to eliminate the part of the boss which would project if 
the lines were the same as on the square-head set-screw type. 
These safety dogs are made in the same sizes as the regular 
square-head set-screw type dogs. 

Another dog worthy of notice which is especially adapted for 


Fig. 8. Ready Tool Co.’s Milling Machine Dog 
milling taper work, spiral taper.reamers and other taper parts 
held on centers, is the Hill compensating dog made by the 
Ready Tool Co., of Bridgeport, Conn., and shown in Fig. 3. 
Features of this dog are a forked driver mounted on the spin- 
dle or faceplate and a dog having a tail with a ball-shaped 
part engaging the fork of the driver. The point of application 
of the forked driver on the ball is in approximately the same 
plane as the end of the piece being indexed. The object of 
this is to eliminate the irregularity of action in indexing 
tapered work that inevitably follows the use of the ordinary 
bent tail dog when engaged with an ordinary driver, and 
arises from the sliding of the taper tail of the dog in and out 
of the slot and the necessary looseness of engagement of the 
tail in the slot. 
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PERSONALS 


Frank Koester, consulting engineer, has moved his office 
from 115 Broadway to larger quarters at 50 Church St. (Hud- 
son Terminal Building), New York. 

F. Mandon, manager of Fenwick, Freres & Co., Paris, France, 
is making a short visit to American machine tool building cen- 
ters in the interests of his company. 

BH. G. Buckwell, secretary and manager of sales of the Cleve- 
land Twist Drill Co., Cleveland, Ohio, sailed on the Carmania 
October 5, for a two-months’ business trip abroad. 

V. Brockbank, a British contributor to MacHINERY, has come 
to America and joined the National Twist Drill & Tool Co., 
Detroit, Mich., in the capacity of assistant superintendent. 

B. J. Lees of the Lees-Bradner Co,. Cleveland, Ohio, maker 
of gear hobbing machines, sailed for Europe October 1, on the 
Mauretania, for a five or six weeks’ business trip in England 
and France in the interests of his company. 

D. O. Barrett, superintendent for the past year-and-a-half of 
the Manitoba Engines Ltd., Brandon, Manitoba, and an occa- 
sional contributor to Macuinery, has resigned to take charge 
of the experimental work of the Heer Engine Co., Portsmouth, 
Ohio. 

H. W. Kreuzburg, president of the Champion Tool Works 
Co., Cincinnati, Ohio, who sailed for Hurope May 25, returned 
early in October, having made an extended tour of British and 
Continental manufacturing centers in the interests of his 
company. 

Ralph BH. Flanders, advertising manager of the Fellows Gear 
Shaper Co., Springfield, Vt., has resigned to become manager 
of the Fay automatic lathe department of the Jones & Lamson 
Machine Co., Springfield, Vt., and also manager of the com- 


-pany’s advertising. 


Howard G. Carter will have charge of the equipment of the 
new $300,000 high school building in Hamilton, O. The school 
will have a completely equipped technical department includ- 
ing a machine shop, forge shop, foundry, pattern shop, stock- 
room, bench room and drafting-room. 


Louis M. Pawlett has recently left the Locomobile Company 
of America, where he held the position of executive engineer, 
to enter upon a consulting practice in motor transportation 
engineering. For this purpose, Mr. Pawlett has opened offices 
in the new building of the U. S. Rubber Co., 1786 Broadway, 
Ne Ys 

John S. Myers, known to readers of MACHINERY as an occa- 
sional contributor of articles on machine design and other 
subjects, has resigned his position with the American Engi- 
neering Co. (successor to the Williamson Bros. Co. and the 
American Ship Windlass Co.) to go with the Southwark Foun- 
dry & Machine Co., Philadelphia, Pa. 

J. McA. Duncan has been appointed district manager of the 
Westinghouse Electric & Mfg. Co. for the Pittsburg district, 
in place of Mr. W. F. Fowler, resigned. Mr. Duncan has been 
employed by the Westinghouse Electric & Mfg. Co. about 
twenty-five years, and is one of the group of eight men taken 
over from the Union Switch Signal Co., then located in Garri- 
son Alley, Pittsburg, to form the electric company, which was 
first established at the same place. 

* * * 


OBITUARIES 


William H. Corbin, vice-president of the Joseph Dixon Cru- 
cible Co., Jersey City, N. J., died at his country’ home in 
Sullivan Co., N. Y., September 25, aged sixty-one years. 

Stephen Holman, founder of the Holyoke Machine Co. of 
Worcester and Holyoke, Mass., died at his home in Swamp- 
scott, October 13, aged ninety-two years. Aside from his ma- 
chine building industries, Mr. Holman was also for many 
years in the cotton industry, and was a leader in the National 
Association of Cotton Manufacturers. He was a graduate of 
Williams College. 


Horace Inman, president of the Inman Mfg. Co., Amsterdam, 
N. Y., died October 16, aged seventy-three years. Mr. Inman 
was widely known because of his invention of automatic and 
semi-automatic paper box machinery. He was one of the three 
mechanics who received a diploma at the World’s Columbian 
Exposition at Chicago, the other two being Ambrose Swasey 
and Hdwin Reynolds. 

* * * 

The replacing of forty-four consolidation engines by twenty- 
five Mallet compound locomotives on the Hinton Division of 
the Chesapeake and Ohio Railroad, has resulted, it is stated, 
in a saving of 37.55 per cent of the cost of handling the 
freight traffic on this division. As the Mallet locomotives are 
more costly than were the consolidation locomotives, this sav- 
ing is reduced by the amount of the interest and depreciation 
of the excess cost of the Mallet engines. Nevertheless, there 
appears to be a clear saving of more than 30 per cent of the 
total cost of handling the freight traffic. 
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No. 14 Plain Grinding Machine 


Built in two sizes, 10" x 30" and 10" x 48" 


If your work calls for a machine to grind spindles, 
shafts, rolls, etc., up to the sizes above, the advan- 
tages of this one are worth considering. 


The rigidity of all parts enables heavy cuts to be taken at fast 
speeds and coarse feeds. An automatic cross feed and universal 
back rests insure accurate duplicate pieces. The work speeds 
and table feeds are independent of one another so a correct 
feed is available for any speed. Simplicity of all parts makes 
the machine easy to operate. The few handwheels and levers 
on the front are handy for the operator and do not come in 
his way when changing or gauging work. 


Folding guards on the 10'"x30O' size 


economize greatly on floor space required—a factor of consider- 
able importance in the average shop. 


Write for a special circular. 


BROWN & SHARPE MFG. COMPANY 


PROVIDENCE, R. IL, U.S. A. 
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A NEW METHOD OF REVEALING SEGRE- 
GATION IN STEEL INGOTS 


The description given by Sir Robert Hadfield in a paper on 
the above subject, presented before the September, 1912, meet- 
ing of the Iron and Steel Institute, is closely related to the 
text of his paper describing his methods of producing sound 
ingots, which was also presented at this meeting. The object 
of the present paper is to describe a method of studying the 
conditions under which segregation takes place with the view 
of arriving at some method of eliminating, or at least 
checking, the formation of segregated sections. 

Segregation may be briefly described as the tendency for 
objectionable impurities in steel—particularly sulphur and 
phosphorus—to be concentrated at the center of the ingot. The 
material constituting such segregated sections is defective in 
strength, and when rails or structural material are rolled 
from ingots containing such defects, the strength of the re- 
sulting product is seriously impaired. Like piping, segrega- 
tion is caused by the unequal rate at which the solidification 
of the ingot takes place. It will be remembered that the inner 
portions are last to solidify, and experience has shown that 
there is a tendency for the sulphur and phosphorus to be 
concentrated in these sections by liquidation. 

In starting to investigate the conditions responsible for 
segregation, it was reasoned that the addition of some metallic 
material could be made to the steel while in its molten form 
which would throw light upon the subject. A number of ex- 
periments were conducted with various metals, and copper was 
finally selected for the purpose because its specific gravity is 
slightly greater than that of steel, and also because its color 
would make its presence apparent when the ingot was broken 
ap. The results of experiments conducted along this line 
brought out several interesting points. A sand head was used 
on the ingot molds in order to maintain a liquid riser at the 
top, and additions of molten copper made at different lengths 
of time after pouring the steel penetrated those portions of 
the ingot where piping usually takes place, and thus indicated 
the exact location where inter-crystalline unsoundness: or 
segregation is developed. It may be mentioned in this con- 
mection that such inter-crystalline unsoundness is not seen in 
the fracture of an ordinary ingot when cold; it is revealed upon 
a polished and etched section. By making additions of copper 
at different lengths of time after pouring the ingot, the rate 
at which the solidification of the steel takes place was deter- 
mined, as the copper was unable to penetrate steel which 
had already reached the solid form. It may be mentioned in 
this connection that these experiments proved that the steel 
in the inner portions of the ingot remains in a liquid condi- 
tion for a far longer period of time than was supposed. It 
can, therefore, be readily understood why there is a greater 
teudency towards segregation in large ingots. The obvious 
conclusion is that the greater length of time in which the 
metal remains in a molten condition offers a greater oppor- 
tunity for the concentration of sulphur and phosphorus in 
the central section. This is in line with a long-known fact 
that the more rapidly solidification takes place, the greater is 
the reduction of the tendency towards segregation. 

The author believes that these experiments should throw 
some light upon the nature of the phenomena which occur in 
the cooling down of molten steel to a solid condition, and it 
would appear that the method outlined presents a valuable 
source of information in regard to conditions affecting the 
rates of cooling, segregation and liquidation of steel. 


* * * 


A pin should not be put through a shaft that transmits a 
considerable amount of power. If collars or other parts have 
to be fastened to the shaft, it is better to hold them with one 
or two keys, as the weakening effect on the shaft of the key- 
ways is not as great as that of a pin hole. 


* * * 


COMING EVENTS 


__ November 11-16.—Second International Exposition of Inventions in 
St. Louis, Mo. I. W. Payne, secretary-manager, St. Louis Coliseum 
Co., St. Louis. Inventions covering a wide scope will 


be shown, 
applicable to every profession or trade. 
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December 3-6.—Annual meeting of the American Society of Mechan 
ical Engineers in New York. Calvin W. Rice, secretary, 29 W. 30th 
St., New York. 


SOCIETIES, SCHOOLS AND COLLEGES 


NATIONAL MACHINE TooL BUILDERS’ ASSOCIATION. Official report 
of the semi-annual convention at Atlantic City, N. J., May 16 and 
17. James H. Herron, general manager, Cleveland, O. 


AMERICAN ASSOCIATION OF COMMERCE AND TRADE, Berlin, Germany. 
Year-book giving officers, board of directors, roll of members, stand: 
ing committees, annual reports, proceedings at annual meeting and 
statistics. 

AMERICAN SoOcipry OF ENGINEER DRAFTSMEN held its annual meet: 
ing in Teachers College, Columbia University, October 1. This meet. 
ing was the most important yet held by the organization. A chart 
was displayed by the president, Mr. HB. Farrington Chandler, showing 
that the membership had quadrupled in the past year. A progral) 
comprising interesting constructive features was adopted for the 
coming year, which:included the establishment of a mutual benelit 
section. The officers elected for 1913 are: Prof. Charles W. Weick, 
of Columbia University, president; William B. Harsel, first vice- 
president; and Charlés A. Clark, of the Crocker-Wheeler Co., second 
vice-president. Walter M. Smyth, 116 Nassau St., New York, Ie 
the secretary. 


NEW BOOKS AND PAMPHLETS 


DIGEST OF WORKMEN’S COMPENSATION Laws. 56 pages, 6 by 9 inches 
Published by the National Association of Manufacturers, 0) 
Church St., N. ¥. Library edition, 30 cents; paper cover, 15 
cents. 

A large number of bills concerning compensation of injured work 
men have been presented to the state legislatures for enactment 
during the last two years. The purpose of this work is to form 4a 
reference work for the legislator, lawyer, insurance expert, employer 
and employe in the form of a synopsis of each law, So arranged that 
a comparison of the laws can be made easily. It is a work that 
should be available in every manufacturing plant. 


Tur FREEZING POINT, BOILING POINT AND CONDUCTIVITY MprHops. 
3y Harry C. Jones. 75 pages, 7% by 5% inches. 15 illustra 
tions. “est by the Chemical Publication Co., Easton, Pa. 
Price $1. 

In preparing the second edition of this book, the author has gone 
over the text with the view of correcting a few minor errors which 
existed in the first edition, and has also made the necessary changes 
to bring the work up to date. The usual texts dealing with this 
subject have been prepared to meet practical requirements of the 
laboratory or the theoretical considerations which are dealt with in 
the class-room, The present book has been compiled with a view of 
combining the theoretical discussions and practical laboratory meth- 
ods in the same volume, as it is believed that this is the only way 
in which an adequate knowledge of the subject can be secured. 


Srram Boiters. By W. Inchley. 412 pages, 7% by 5% inches. 140 
illustrations. Published by Longmans Green & Co., New York 
City. Price $2.40. 


An attempt has been made in the presentation of this text, to pro- 
duce within the confines of a book of reasonable size, the principles 
governing the construction and operation of steam boilers and their 
accessories. The object in so doing has been to present information 
in a form suitable for the use of steam users and engineering stu- 
dents generally. Technical details of boiler construction, such as 
the pitch of rivets, strength of plates, etc., have been purposely 
omitted. as few readers will find themselves called upon for expert 
knowledge on such questions. Only the general principles of the 
strength of parts has been entered into, and higher mathematics bas 
been eliminated wherever possible. It was obviously out of the 
question to include a complete discussion of all types of boilers and 
boiler accessories in a book of this size, but an effort has been 
made to include those types of equipment which have proved most 
satisfactory in practice. 


Tur THrory oF Macuines. By Robert W. Angus. 
by 6% inches. 147 illustrations. 


238 pages, 9% 
Published by the Wngineering 


Society of the University of Toronto, Toronto, Canada. Price 
$2.25. 
During the writer’s experience as an engineer and instructor in 


engineering subjects, he has had frequent occasion to enter into a 
discussion of the general theory of the operation of various ma- 
chine parts. In many cases, it is merely a question of designing 
such parts to give them sufficient strength, and the principles in- 
volved in work of this kind are naturally of the utmost importance 
in the engineering profession. In such work, however, no direct 
attempt is made to analyze the conditions under which the machine 
operates with a view of determining the requirements of size and 
strength. It was the author’s appreciation of the need of such 
training for engineering students that led to his writing the present 
book. He does not claim complete originality in the material which 
he presents, as the current periodicals have been drawn upon wher- 
ever desirable information was available. But the quantity of such 
information was extremely meager and the majority of the text has 
been developed by the writer, for presentation in this volume, 


ELEMENTARY MACHIND DRAWING AND Dusicgn. By Wm. C. Marshall. 
3820 pages, 63g by 93 inches. 181 illustrations. Published by 
McGraw-Hill Book Co., New York. Price $3. 

The material in this book has been arranged in such a way 
that the work can be undertaken by students of engineering who have 
already had a course in orthographic projection but who are not yel 
familiar with simple machine elements or with the subjects of me- 
chanics or strength of materials. The simple forms of machine ele- 
ments are taken up and current drafting-room methods of drawing 
them are presented, together with the standard practice in proportion- 
ing them for different operating conditions. In connection with this 
part of the work, test problems are presented at the end of each 
chapter to give the student practice in applying the principle of design 
which he has gone over. The book is not intended for home study but 
rather as a supplement to class-room talks on the subject matter 
presented. On this account detailed instructions have been omitted 
in many cases in order to allow the instructor the opportunity to 
vary the presentation of his subject according to individual require- 
ments. 


MODERN ORGANIZATION. By Charles De Lano Hine. 110 pages, 7% by 
51% inches. Published by the Engineering Magazine Co., New 
York. Price $2. 

The text of this book was originally presented in a series of articles 
published in the Hngineering Magazine, during the period from Jan- 
uary to July, 1912, and represents the philosophy of management 
which Major Hine has had peculiar oppertunities of demonstrating. 
This philosophy, as expressed in the unit system of organization 
directed toward promoting efficiency in operation in one of the great 
engineering industries, has been applied upon a scale of magnitude 
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Much of the Milling in most 
Shops is not Heavy Cutting 


On this work the very powerful single 
pulley millers do not increase production. 


An up-to-date, properly designed, cone- 
driven machine like our No. 4 Horizontal 
often proves the better investment. 


It is our High Power Miller with cone- 
driven spindle. 


We have simply replaced the Single 
Pulley, Geared Spindle Drive box with a 
Double Back Geared Cone of large diameter. 


It has ample power for all that work re- 
quiring a large machine, but not excessively 
heavy cutting. 


It can be depended upon for long, hard, 
continuous service, because of its massive 


6eé o . 
High Power’’ construction. 
The No. 4 Plain High Power Miller with Cone Drive 8 


Front or operator’s side showing arrangement Its maintenance cost is low because of 
of all operating levers its simplicity. 5 


AND IT IS HANDY. 


The Feed Changers and Back Gear Lever 
are where the operator stands to shift the 
belt. 


The Table always feeds in the direction 
in which the Engaging Lever is set. 


This same lever also reverses the feed. 


All Controlling Levers are at the front 
of the knee and saddle. So is the Quick 
Return. 


Everything that has to do with its oper- 
ation is within easy reach. 


And there is an additional lever at the 
side of the knee controlling the feeds from 
behind the table, for end-milling or boring 
or similar work which can’t be successfully 
The No. 4 Universal High Power Miller done when the operator stands in front, as 

with Cone Drive he must do on all other Millers. 


Let us help on your milling problems. We make the largest variety of 
machines and therefore can recommend the ones best suited for your work. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI, OHIO, U. S. A. 


EUROPEAN AGENTS—Alfred H. Shutte, Cologne, Berlin, Brussels, Milan, Paris, Barcelona, St. Petersburg. Donauwerk Ernst Krause & Co., Vienna, 
Budapest and Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., 
London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. 


CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and Vancouver. AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. 
JAPAN AGENTS—Andrews & George, Yokohama. CusBa AGENT—Krajewski-Pesant Co., Havana. 
ARGENTINE AGENTS—Robert Pusterla & Co., Buenos Aires. 
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which has only been approached in one other case. Its success was 
declared with conviction in specially informed circles, but outside of 
a chosen audience, the characteristics of Major Hine’s work had not 
been effectively presented until the publication of the articles pre- 
viously referred to. The ideas embodied are so fundamental in 
character, that it appears certain that they will exercise a powerful 
influence in many fields of industrial organization. The policies 
advocated are most interesting because they depend so little upon 
mechanism of any kind, so little upon systems affecting the rank and 
file of equipment, and so much upon the psychological influence, 
bearing first upon, and then through, the directing officials. 


MECHANISM. By Robert McArdle Keown. 169 pages, 9% by 6% 
inches. 168 illustrations. Published by McGraw-Hill Book Co., 
New York. Price $2 


The material presented in this book is original in its method of 
presentation rather than in the actual information contained. The 
advisability of developing this text suggested itself to the writer 
owing to the desirable results which were obtained in class-room 
work based upon this arrangement. The distinctive features may be 
briefly outlined as follows: A discussion of motions, velocities. and 
linkages are first taken up as they are comparatively simple for the 
student to understand, and problems can be given out in early stages 
of the class-room work. Cams are dealt with in detail, as they form 
part of a subject in which considerable practice is required. The 
involute system of gearing is taken up before the cycloidal system 
because it is generally easier for the student to grasp the subject 
when presented in this way. When the underlying principles of the 
involute system are thoroughly understood, it is generally an easy 
matter to master the cycloidal system. Furthermore, the use of the 
involute system is the more general in current practice. Problems 
are given at the end of each chapter in order that the student may 
ee ee himself with all of the principles which have been pre- 
sented. 


ELEMENTS OF Drawine. By George F. Blessing and Lewis A. Darling. 
193 pages, 64 by 9% inches. Published by John Wiley & Sons, 
New York. Price $1.50. 

This book was prepared by the authors at the request of Dexter S. 
Kimball, professor of machine design and construction, Cornell Uni- 
versity. he object in view was two-fold. First, to obtain a book 
exactly suited to the needs of an elementary course in mechanical 
drawing for those who were entering upon courses in engineering at 
Cornell University. Second, to put into permanent form a collection 
of ideas on the subject which had been accumulated as the result of 
past years experience. 
nical educators and as practical engineers. This combination gives 
them an intimate knowledge of the requirements of the work in hand. 
Where the book is used as a text in teaching mechanical drawing, the 
object may be summed up by saying it is to instruct the student: 
First, how to select, care for, and use drawing instruments; second, 
how to make and read technical drawings; third, how to think over 
the drawing-board; fourth, to consider the relation a drawing bears 
to design, shop processes, and shop organization. In endeavoring to 
attain the last two objects, the parts of a wood-turning speed lathe 
have been adopted for models because it is believed that the average 
student’s familiarity with these objects will enable him to combine 
with his drawing the necessary attention to design and manufacture 
of the part in question which is essential to the attainment of satis- 
factory results. The book also gives particularly good treatment to 
the subject of freehand lettering of drawings and to freehand sketch- 
ing, both of which are points in which the average draftsman lacks 
proficiency. 


NEW CATALOGUES AND CIRCULARS 


ILLINOIS StokpR Co., Alton, Ill. Catalogue of chain grate stokers. 


PNEUMATIC JACK Co., Paul Jones Bldg., Louisville, Ky. Circular 
of the Taylor pneumatic tandem jacks for car repair work and other 
railway uses. ; 


NATIONAL ScaLup Co., Chicopee Falls, Mass. Folder illustrating 
the National counting machine for counting screws, bolts, nuts, pins, 
small castings, printed matter, ete. 


READY Toou Co., Bridgeport, Conn. Circular illustrating the Hill 
compensating milling machine dog, designed especially for use when 
indexing taper work held on centers. 

J. G. Buount Co., Everett, Mass. Catalogue No. 14 on grinding 
and polishing machinery, and speed lathes, tailstocks, slide-rests, 
turrets, countershafts and other accessories. 

TaTEe, Jones & Co., Inc., Empire Bldg., Pittsburg, Pa. Circulars 
Nos. 140 and 141 on appliances for burning fuel oil, which apply 
to all purposes for which oil is used as fuel. 

VULCAN ENGINBERING SAaLHs Co., 2014 Fisher Bldg., Chicago, Ill. 
Circular of QMS jib cranes with hand and power hoists; QMS hand 
power traveling cranes; and QMS pneumatic hoists. 


KnurreL & Essmr Co., 127 Fulton St., N. Y. Circular entitled 
“How to Select Drawing Instruments,” illustrating the ‘Paragon’ 
instruments, and describing their mechanical features. 

CrocKBR-WHEELER Co., Ampere, N. J. Bulletins Nos. 155 and 


156 on Form Q induction motors for operating on 60-cycle polyphase 
alternating-current circuits, and motor-generator sets for all pur- 
poses. : 


W. S. RockweEtt Co., 50 Church St., New York. Catalogue No. 
15 on rotary annealing and hardening furnaces for annealing, hard- 
ening. tempering, blowing or other heat-treatment of brass, copper, 
steel and other metals. 

WATSON-STILLMAN Co., 192 Fulton St., New York. 
84 on hydraulic accumulators and fittings, 
ratus, reservoirs, etc. 
illustrated and described. 


FipeLtity & CasuauttTy Co.. 92 Liberty St., New York. Pamphlet 
entitled ‘“‘Steam-Boiler Explosions” by Wm. H. Boehm, an illustrated 
lecture delivered at Cornell University before the student branch 
of the A. S. M. BE. May 38, 1912. 


Lucas MACHINE Toot Co., H. 99th St. & L. 8S. & M. 8S. Ry., Cleve- 
land, O. Circular describing new model No. 31 ‘Precision’ horizontal 
boring, drilling and milling machine. The machine is furnished with 
a vertical milling attachment to order. 


RHADING IRON Co., Reading, Pa. Pamphlet on characteristics of 
wrought iron pipe and steel pipe, showing the superior qualities of 
wrought iron pipe. The results of investigations are both interest- 
og ae valuable to users of steel and iron exposed to weather 
conditions. 


TRIUMPH Exnpctric Co., Cincinnati, Ohio. Bulletin No. 501 on 
“Triumph-Monitor” reversing motor planer drive, showing its ap- 
plication, to a Cincinnati planer, the monitor controller, speed curves 
during reversal of the dynamic brake type, and the ‘“Triumph-Moni- 
tor’ equipment. 


H. Bickrorp & Co., Lakeport, N. H. Leaflet illustrating and de- 
scribing the 36-inch Bickford vertical chucking machine, designed and 
placed upon the market to supply the increasing demand for a low- 


Catalogue No. 
special hydraulic appa- 
Seven principal types of accumulators are 
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The authors have had experience both as tech-’ 
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priced, well made tool, suitable for chucking car wheels, gears, pul- 
leys and work of this character. 

LANDIS Macuinn Co., Waynesboro, Pa. Catalogue No. 20 on. pipe 
and nipple threading machinery, illustrating the Landis tangent 
thread chaser, details of the Landis all-steel die-head, and other 
features of the machine. Six styles and sizes of the machines are 
illustrated, and specifications given. 

PH. BonvituaIn & BE. Roncwray, Paris, France. Catalogue No. 6 
on foundry equipment and supplies, comprising cupolas, ladles, mold- 
ing machines, furnaces, blowers, molders’ tools, core-making ma- 
chines, core ovens, blow-torches, pneumatic rammers, tumbling bar- 
rels, air compressors, templet cutting machines, pyrometers, etc. 


VULCAN ENGINEERING SALES Co., 2014 Fisher Bldg., Chicago, Ill. 
Circular illustrating “Type 1M” cold metal sawing machine, the 
smallest metal sawing machine made by the company. This ma- 
chine is especially adapted to meet the requirements of small shops. 
The machine has a capacity for rounds up to six inches diameter ; 
squares, six inches diameter; and I-beams, ten inches vertical. 


AMERICAN BLownR Co., Detroit, Mich. Catalogue No. 343 entitled 
“Mechanical Draft Forced and Induced by ‘Sirocco’ and ‘A B C 
Blowers and BDxhaust Fans.” The catalogue calls attention to the 
natural advantages realized with artificial draft produced by mechanical 
means. It is illustrated with photographs of actual installations with 
a view to making clear the various methods of applying fans to steam 
boilers. 

FAIRBANKS, Morsp & Co., Wabash Ave. and Hldredge Pl., Chicago, 
Ill. Pamphlet on the electrical equipment of the Louisville Planing 
Mill & Hard Wood Flooring Co.’s mill, showing the application of 
Fairbanks. Morse & Co.’s électric motors to double surfacers, in- 
side molder, and Sturtevant blower. A schedule of all the motors 
in the installation giving horsepower and names of machines is 
included. 


INGHRSOLL-RAND Co., 11 Broadway, New York. Bulletin 4209 de- 
scribing the Temple-Ingersoll electric air drill; Bulletin 4023 describ- 
ing the 4-H type electric air rock drill; Bulletin 4025 describing the 
5-F electric air rock drill; Catalogue 384-F giving instructions for in- 
stalling and operating the Temple-Ingersoll electric sir rock drills ; 
and Form 601 giving instructions for operating 5-F machine and 
list of duplicate parts. 


WESTINGHOUSH Exrctric & Mre. Co., Hast Pittsburg, Pa. Cata- 
logue No. 10 on small motors for household and other purposes; 
descriptive leafiet No. 2444 on motor-generator flywheel sets; de- 
scriptive leaflet No. 2457 on commutating-pole rotary converters; 
descriptive leaflet No. 2359-A on direct-current commutating-pole 
motors—type SK; and descriptive leaflet No. 3506 on installations of 
paper mill motors for pulp mill service. 


GENERAL Evucrric Co., Schenectady, N. Y. Bulletin No, 4958 on 
Direct-Current Railways of 1200, 1500 and 2400 volts. This bulletin 
comprises 129 pages descriptive of electric railway installations and 
equipment, profusely illustrated with halftones and line engravings; 
Bulletin No. 4978, Irrigation with Electrically-driven Pumps; Bulletin 
No. 4932, Electricity in the Brewing Industry; Bulletin No. 4976, 
Electric Drive in Grain Elevators and Flour Mills. 


Brown. & SHARPE Mre. Co., Providence, R. I. Booklet entitled 
“Points About Grinding Wheels and Their Selection,’ taking up 
abrasives, bond, grade of wheels, selection of wheels, speed of wheels, 
combination of wheel and work speeds in cylindrical grinding, mount- 
ing wheels, balance of wheels, truing wheels, safety, use of water, 
suggestions for ordering grinding wheels, list_of grinding wheels, 
pupecotons on selection of wheels for use on B. & §8. grinding ma- 
chines, etc. 


MuEstTA MACHINE Co., Pittsburg, Pa. Booklet entitled ‘Brief Descrip- 
tion and Illustrations of the Plant and Product of the Mesta Machine 
Co.. Pittsburg, Pa.” ‘This booklet is illustrated with halftones Showing 
the buildings and interior views of the various departments of the 
company’s plant, as well as a great number of illustrations of ma- 
chines of various types built by the concern, including Corliss engines, 
air compressors, blowing engines, condensers, hydraulic forging presses, 


TRAVELERS INSURANCE Co., Hartford, Conn., have begun the pub- 
lication of a periodical called the Travelers’ Standard which will deal 
with engineering matters of all kinds, but will be mainly concerned 
with safety engineering, as applied to construction work, manufactur- 
ing, mining, power generation and transmission, the electrical and 
chemical industries, and every other form of activity in which ma- 
chinery or tools are used. The October number contains an article of 
general engineering interest entitled, ‘‘The Factor of Safety.” 

B. F. Srurtmvant Co., Hyde Park, Mass. Catalogue No. 205 on 
gasoline electric generating sets for isolated electric generating 
plants. These sets are built in 5 K. W., 10 K. W., and 15 K. W. ca- 
pacities. They are admirably suited for electric lighting and power 
purposes on farms, country clubs, and other places remote from 
cities and sources of electric power supply. The catalogue illus- 
trates details of construction, and will be found of general interest 
to a ae 8a with the problem of generating electric power with 
small units. 


PENNSYLVANIA RAILROAD Co., Philadelphia, Pa., has issued a book- 
let for distribution in connection with the semi-centennial of the loyal 
war governors’ conference of September 24, 1862, which was held in 
Altoona, Pa., September 24-26, 1912. The booklet is illustrated with 
views of the Conestoga wagon, canal packet on the old Pittsburg line, 
locomotive ‘‘Lancaster’’ and first steam train to the West; facsimile 
of original poster advertising schedule and rates to Pittsburg, and 
facsimile of original poster of schedule Philadelphia to Pittsburg trips 
in four and one-half days. 

ARMSTRONG Bros. Toon Co., 
Catalogue of tool-holders, 
and other tool-holders; boring tools, drill-holders, cutting-off tools, 
side tools, lathe tool cabinets, knurling tools, grinding holders, 
cutting-off and grinding machines, high-speed steel; lathe dogs, boxed 
C clamps, planer jacks, drill drifts, blacksmiths’ drill sockets, ratchet 
drills, drilling posts, drop-forged open-end wrenches, hexagon box 
wrenches, square box wrenches, construction wrenches, automobile 
wrench sets, socket wrenches, alligator wrenches, etc. 


CROCKER-WHEELER Co., Ampere, N. J. Booklet on Ampere, show- 
ing its situation relative to New York and Newark, illustrating the 
plants, railway station, U. S. post office, interior of shops, and other 
features of mechanical interest, including one of the C. & C. motors 
made by the Curtis & Crocker Electric Co., the forerunner of the 
present Crocker-Wheeler Co. The history of the company includes 
brief biographies of Dr. Schuyler S. Wheeler and Prof. Francis B. 
Crocker. The booklet is an unusually interesting and attractive 
piece of literature on the physical and personal characteristics of 
a large manufacturing plant. 2 


TRAVELERS INSURANCE Co., Hartford, Conn. Pamphlet on grinding 
wheels, being one of a series of text-books on safety of operation of 
plants and machinery. The pamphlet treats of emery wheels, stands, 
bearings, spindles, belt drive, flanges, washers, fitting of wheels, in- 
spection of wheels, tightening nuts, tool-rests, speed, truth and bal- 
ance, hoods, goggles, causes of accidents, grindstones, proper mountin 
and safe speed for same, and polishing wheels. Tables of speeds o 
emery wheels and grindstones, and illustrations of exhaust hoods, 


313 N. Francisco Ave., 


Chicago, Il. 
comprising lathe, planer, 


shaper, slotter 


November, 1912 MACHINERY 


AD vine DIRECTION OF FEED MOTION e 


ONLY HEAD — DOWN [EAD = UP _ a] WO 
ATEN = Boxe FOWR 
oe 


PLATES 


ROR 9 RTT TNR TTT 


bas No 31 "PRECISION 
| LUCAS MACHINE TOOL Co.! 
CLEVELAND. OHIO, U.S.A. | 


I SPINDLE SPEEDS — PULLEY RUNNING 350 RPM} 
fteves sl a eS a Bema ae 
| B.G.IN ID % 3 


NS. 
8 QuTl, ae “78 Di20 TISs jet 


= ON THE —— 


PRECISION ‘ano mitre MACHINE 


One to show the speeds and feeds, and the other 
to show the direction of feeds, as the design of the 
machine is such that no other plates than these are 
necessary, the function of every lever being obvious 
and the feeds being of the same number and same 
value wherever used. 
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safety hoods, mounting for grinding wheels, etc., are included. The 
practical information and safety matters given in’this little book, make 
it well worth the attention of every mechanical engineer, superinten- 
dent, foreman and mechanic. 


Pratt & WuHitTNBY Co., Hartford. Conn. General office. 111 Broad- 
way. New York. Catalogue of grinding machines, comprising four-inch 
by thirty- inch automatic cylindrical sizing grinder, six-inch by forty- 
eight-inch automatic sizing grinder, and three-foot and six-foot vertical 
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surface grinders; circular illustrating 
Whitney three-foot vertical surface grinder. and double and quad- 
ruple magnetic chucks for the rapid production of ground parts; 
circular of the Pratt & Whitney vertical shaper, designed to supply 
the needs of a machine suitable for doing regular slotting work which 
can also handle the work performed on the horizontal shaper; circu- 
lars of thread milling machines, spline milling machines and automatic 
profiling machines. 


W. F. & JoHN Barnes Co., 231 Ruby St., Rockford, Ill. Cata- 
logue No. 71 of Barnes upright drills and other machine tools, com- 
prising friction disk drills of 8- and 10-inch swing; upright drill 
No. 7, 15-inch swing with cone pulley drive. no back-gears, with or 
without gear tapping attachment; upright drills Nos. 1, 6, 1%, 2, 5 
and 9 of 20, 22, 221%, 25 and 26 inches swing respectively; Nos. 2% 
and 38 of 28 and 32-inches swing, respectively ; upright drills Nos. 4 
and 8 of 42 and 50 inches swing, respectively. Gear tapping attach- 
ments are furnished for all sizes of drills from 15 to 50 inches 
swing. The catalogue also illustrates and describes gang drills, 
horizontal radial drills, adjustable screw presses, motor drives for 
upright drills. water emery grinders, chucks, drill sockets, Barnes 
universal sliding chuck attachment, etc. 


TRADE NOTES 


NATIONAL MacHIne Toon Co., Cincinnati, Ohio, will pee into ils 
new plant on Spring Grove Ave., about January’ aes alte als 


Hoursert L. Tower, advertising specialist, has removed i new Offices 
in the Philadelphia National Bank Bldg., 421 Chestnut St., Philadelphia. 


S. A. Woops MACHINE Co., Boston, Mass., the controlling interest 
in which was recently purchased by Messrs. C. H. Blood and 
H. C. Dodge, now has the following officers: H. C. Dodge, president, 
and C. W. H. Blood, vice-president and treasurer. The management 
in other respects will remain practically the same as before. 


IDEAL CASE HARDHENING COMPOUND Co., United States Rubber Bldg., 
New York. Pamphlet on casehardening, pack-hardening and annealing 
steel, containing in condensed form much useful information on the 
heat-treatment of steel and practical rules for securing the desired 
results. The pamphlet is one that should be welcomed by all con- 
cerned with the heat-treatment of steel. Sent free upon request. 


Tatr, Jonps & Co., INc., Hmpire Bldg., Pittsburg, Pa., is com- 
piling a hand-book for the use of blacksmiths and forge-shop workers, 
which is expected to fill a long-felt want. The compilers request 
that blacksmiths and forge-workers send in handy receipts and shop 
kinks. Credit will be given for all these in the book. The effort is 
being made to compile the ideas of the leading blacksmiths through- 
out the country and thus make the book the best of its kind. 


Brown INSTRUMENT Co., Philadelphia, Pa., and its associated 
company, the Keystone Hlectrical Instrument Co., have found a large 
increase in their shop facilities necessary and have arranged to triple 
the space after January 1. The two companies have had a very 
large increase in the demand for their pyrometers, thermometers and 
electrical instruments, and an increase in their factory equipment is 
necessary to meet the needs of the constantly growing business. 


Water H. Foster Co., 50 Church St., New York, has opened an 
office in the McCormick Bldg., Chicago, Ti under the management 
of Mr. William Brewster, formerly associated with the Celfor Tool 
Co. The Walter H. Foster Co. will have the exclusive sale in that 
section for the Baush Machine Tool Co.’s multiple and radial drills. 
and the Lassiter bolt machinery; also the Quigley Furnace & Foun- 
dry Co. furnaces for all industrial requirements, complete furnace 
equipments, etc. 


Sawyer Toor Mre. Co., Fitchburg, Mass., maker of machinists’ 
small tools, steel scales, etc., will move about November 1 to Ash- 
burnham, Mass. eight miles from Fitchburg. The company has been 
in business in Fitchburg over ten years, and better facilities are now 
required to provide for the. growth of the business. ‘Three large 
brick buildings, affording 84,000 square feet of floor space or about 
seven times the area of the Fitchburg plant, will be occupied. Mr. 
Carl H. Hubbell is president of the company. 

Hess-BricgHt Mre. Co., Philadelphia, Pa., 


tory and office at Front St. and Erie Ave., 
feet and a depth of 235 feet. 


and describing the Pratt & 


has built a new fac- 
having a frontage of 200 
The entire second floor, to the depth 
of 35 feet, is devoted to offices. Back of the offices the building is 
one-story high with sawtooth roof. The bulk of the company’s pro- 
duct is imported, and the output of the shops will represent but a 
small proportion of the entire business. ‘The present building forms 
the es of a much larger plant which is eventually to be 
erecte 


GREENFIELD Tap & Dik CoRPORATION, Greenfield, Mass., a holding 
company that controls the stock of the Wiley & Russell Mfg. Co. 
and Wells Brothers Co., acquired the entire stock of the A. J. Smart 
Mfg. Co. on October 1. The A. J. Smart Mfg. Co. was organized six 
years ago and quickly established a name for the manufacture of 
the highest class of taps, dies and screw plates. The company will 
be continued as a separate organization, and conditions are ex- 
tremely favorable for the continuation of its rapid growth. The 
new officers are: President, F. O. Wells; vice-president, Rollin S. 
Bascom; treasurer and clerk, F, H. Payne; directors, the above, and 
M. Pratt and J. W. Stevens. 


Taytor Iron & Stunt Co., High Bridge, N. J., 
business of Wm. Wharton, Jr., & Co., Ine. of Philadelphia, with 
works at Philadelphia and Jenkintown Pa., and its subsidiary cor- 
poration the Philadelphia Roll & Machine Co. The Taylor Co. and 
the Wharton Co. have both been in business more than fifty years. 
During the last eighteen years, the business of each company has 
been largely supplementary to the other in the application and 
manufacture of manganese steel, and the relations have become so 
close that a unity of interest has been found advisable. The new con- 
cern will be known as the Taylor-Wharton Iron & Steel Co., and the 
officers will be as follows: President, Knox Taylor; vice-presidents, 
A. E. Borie, Prof. H. M. Howe and V. Angerer; secretary and treas- 
urer, W. A. Ingram. 


has acquired the 
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Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 
care will be forwarded. Original letters of recommendation should not 
be enclosed to unknown correspondents. 


AGENTS IN EVERY SHOP WANTED to sell my sliding calipers. 
Liberal commission. HRNST G. SMITH, Columbia, Pa. 


AN EXCEPTIONAL OPPORTUNITY FOR THE RIGHT MAN.—I 
want a foreman for my California jobbing shop, doing experimental 
work, making inventors’ models. dies and tools for novelty manu- 
facturing, repairs and other jobbing work. The seven men already 
employed are above the average ability for this locality. I want 
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Railway Edition for Locomotive Construction and Repair Shops 


DECEMBER, 1912 


TRANSCONA SHOPS OF THE NATIONAL TRANSCONTINENTAL 
RAILWAY 


SOME CONSTRUCTION AND EQUIPMENT FEATURES OF A MODERN RAILWAY SHOP 
BY GEORGE 8S. HODGINS* 


HE National 
Transconti- 
nental Rail- 
way is being con- 
structed by the 
Government of 
Canada, with the 
intention of leasing 
it to the Grand 
Trunk Pacific Rail- 
way for fifty years. 
The Transcontinen- 
tal, itself, extends 
from Moncton, N. 
Bo ton aWinnipes; 
Man., a distance of 
1800 miles. At 
Moncton are the 
shops of the Inter- 
colonial Railway, so 
that when the present undertaking is completed the 
Dominion Government will own a line from Sydney, on 
Cape Breton Island, to Winnipeg, Man.—a distance of about 
2730 miles. The Intercolonial is both owned and operated 
by the government. The line from Moncton to Winnipeg will 
be operated by the Grand Trunk Pacific which is one of the 
subsidiary lines of the Grand Trunk Railway of Canada. 


Wa: Press, Mechanical Engineer of the 
¥ N. T. Railway 


The following was, in part, embodied in an extensive and, 


detailed report made to the Dominion Government by the 
writer, acting as consulting mechanical engineer of the Na- 
tional Transcontinental Railway. The writer was formerly 
connected with the mechanical department of the Canadian Pa- 
cific Railway, and has recently been engaged in technical 
journalism in New York. When the Government of Canada 
desired to secure an impartial expert opinion regarding shops 
and equipment, he was selected as a man who was 
no stranger to Canada and Canadian requirements, and yet 
had been out of the country long enough so that he would not 
be acquainted with those engaged on the work. 

The Transcona shops were begun in 1909 with Mr. F. W. 
Walker in charge. On May 23, 1910, Mr. W. J. Press was 


Bird’s-eye View of the Transcona Shops of the N. T. Railway 


Fig. 1. 
appointed mechanical engineer of the National Transcon- 
tinental Railway, with headquarters at Ottawa, Ont. Mr. Press 
has had charge of the completion of the locomotive shops and 
the construction of the car shops; he has also been respon- 


* Address: Transcontinental Railway, Ottawa, Canada. 


sible for the selection and installation of the equipment at 
Winnipeg, and all the other shops along the line. Mr. Press 
is an Australian, having served his apprenticeship on a gov- 
ernment railway in his own country, where he worked in 
various capacities. He is, therefore, well qualified for service 
in building a road in Canada under governmental agency, 
where conditions are somewhat similar to those in Australia. 
Mr. Press served with the Royal Engineers during the Boer 
war, and was given charge of the principal locomotive and 
carriage shops of the Imperial Military Railways at Pretoria. 
During the war, he constructed a number of armored trains 
and had charge of the repair work on a railway taxed to the 
utmost by casualties among the operating force, and by the 
destruction and waste of war. It has often been the legitimate 
boast of mechanical men on a railway, that they are fre- 
quently compelled to do a great amount of work with very 
little material, but in this case ordinary failures were aug- 
mented by the wholesale destruction of serviceable locomo- 
tives. Over one hundred locomotives were blown up, others 
were disabled, and much ingenuity had to be exercised in 
order to keep things moving in the face of a lack of spare 
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Fig. 2. The Erecting and Machine Shop 


parts and scarcity of material. In addition, the repairing of 
ordnance, gun-carriages, etc., was thrust upon the shop. 
After peace was declared, Mr. Press became works manager of 
the Central South African Railway Shops and later joined the 
staff of the Canadian Pacific Railway in Canada; later on he 
reentered government employ as mechanical engineer of the 
National Transcontinental Railway. 

The Transcona Shops are built about five miles out of Win- 
nipeg and are on ground slightly lower than the surrounding 
country. The soil is sticky clay and was overlayed with 
about four feet of gravel, so that although the surface is 
dry, the foundations are between ten and twelve feet deep. 
One of the most striking differences between these and other 
shops is the floor area and the number of pits. These shops 
are 612 by 170 feet in size, which gives a floor area of 104,000 
square feet. A rough idea of the ratio of pits to floor may 
be gathered from the fact that there are twenty-four pits, 
the floor area per pit being about 4000 square feet. It must 
be remembered, however, that provision for growth has been 
made in the planning of these shops. The ratio of the floor 
area of the machine shop, to the area of the gallery is 1.45 
to 1. These figures are only approximations, but in a general 
way they indicate the value of the floor space. 

The grouping of the buildings brings the locomotive shops 
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in close proximity to each other, and the car shops are also 

grouped together; the general shops that serve both locomotive 
"and car shops occupy intermediate positions. The shop cranes 
have open lattice girders that do not seriously obstruct the 
light; they are operated by A. C. motors of special design, 
and each crane is equipped with an arrangement which auto- 
matically prevents the load being hauled up against the drum, 
When the lower pulley reaches a certain point, it throws out 
a limit switch on the lifting circuit and shuts off the current. 
The fall of a solenoid core results, and draws up a powerful 
hand brake; a mechanical brake also operates. The load can- 


Machinery 
Fig. 3. Method of supporting Shaft Hangers in Transcona Shops 


not be overwound, and the intentional release of the brake 
is necessary before the load can be lowered. The various 
switches and contacts are covered, so that the operator is 
protected from accidental contact with them. 

The twenty-four working pits are placed at right angles to 
the length of the shop. This arrangement makes it necessary 
for an engine that is being placed over a pit or removed to 
be lifted by the 120-ton crane high enough to pass over the 
other locomotives. This method has the advantage of doing 
away with a transfer table, and of avoiding its first cost, 
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work. The pits are supplied with cold water and live steam. 
The pipes for compressed air and cold water, and the wires 
for electricity are on the posts nearby. The ‘pipes in the pits 
are placed in grooves in the concrete walls so that they are 
not liable to damage by material falling on them. 

In the machine shop, the tendency today is to replace gen- 
eral utility machines by more highly specialized ones. The 
old-time lathe and slotter have been largely replaced by ma- 
chines designed to perform certain kinds of work at higher 
speeds and with greater facility. Modern multiple-head or 
turret drills replace the old-fashioned drill press, so that a 
number of similar operations can be quickly and accurately 
performed without the necessity of changing the tool. 

A uniform method of setting all the machines has been 
adopted for the purpose of securing rigidity. The great ma- 
jority of machines stand on reinforced concrete foundations 
about eleven feet deep. The machines are held by bolts 
bedded in the concrete, and the foundations are built up to 
within half-an-inch of the 3-inch plank floor. After being 
leveled and bolted down, concrete grouting is run around the 
machine base, flush with the flcor and sloping slightly up to 
the base of the machine. This slight slope is provided to 
let the water due to condensation or moisture run off from the 
base of the machine, thus keeping it dry. The bedding of 
the machine in grouting makes it solid, with no tendency to 
work loose or to put any strain on the bolts. This method 
has also been applied to the shop posts, so that there is no 
tendency for an accumulation of water or moisture to rust or 
eat into the base of the columns. 

The main lineshafting for one set of group-driven machines 
is in perfect alignment with that of the next set. In case of 
emergency, this arrangement would enable one group to be 
driven by the motor of the next group. For example, if 
motor No. 1 breaks down, one length of shafting can be taken 
down and have a coupling applied; the shaft may then be 
replaced and driven by motor No. 2. The hangers for the shop 
shafting—either main or countershaft—are bolted to steel 
channels placed on edge with webs inside. These channels 
are clamped to the steel I-beams of gallery or roof, the arrange- 
ment being shown in Fig. 3. Small cast-iron pieces with flat’ 
tops rest on the level surfaces of the I-beam flanges. The bolts, 


DIMENSIONS OF SHOPS 


LOCOMOTIVE,MACHINE AND ERECTING SHOP 170 BY 612 FEET 
BOILER TANK SHOP 185 BY 210 FEET 

STORES AND SCRAP SHOP 40 BY 220 FEET 

FORGE SHOP 100 BY 260 FEET 

GREY IRON FOUNDRY 130 BY 200 FEET 

POWER HOUSE 110 BY 150 FEET 

CLEANING ROOM 48 BY 80 FEET 

LOCOMOTIVE,CARPENTER AND PATTERN SHOP 70 BY 100 FEET 
STORES 60 BY 200 FEET 

OIL HOUSE 40 BY 60 FEET 

WHEEL AND MACHINE SHOP 75 BY 165 FEET 

ENGINE HOUSE 170 FEET RADIUS 1068 FEET CIRCUMFERENCE 
FREIGHT CAR SHOP 200 BY 600 FEET 

PAINT SHOP 92 BY 345 FEET 

COACH SHOPS 125 BY 205 FEET 

PLANING MILL 105 BY 305 FEET 

LUMBER SHOP 60 BY 165 FEET 

DRY KILN 40 BY 50 FEET 

CAR DEPT. OFFICE 60 BY 68 FEET 

MOTIVE POWER OFFICE 60 BY 68 FEET 

100,000 GALLONS TANK 


WOONWAoe PWD HS 


Fig. 4. Plan showing Layout of Shops of the N. T. Railway 


maintenance and operating charges, which are necessarily 
high where the cold is severe and where the snow-fall, if not 
heavy, is sufficiently dry to drift readily.. The cross pits also 
do away with a series of doors, with their liability to warp 
or be damaged and broken. Each locomotive enters and leaves 
by one of two doors, and is placed with the pilot facing the 
outer wall. The front end is opposite a window, and near a 
jib crane, one crane being provided for every two pits. These 
cranes lift smokebox doors, fronts, superheater pipes, etc., 
and thus leave the 10-ton shop crane to do the work for which 
it was legitimately intended, without being held up on “local” 


when tightened up, hold the small channels in place. Hach set 
of clamping bolts is held together with a small plate and bolts 
which prevent slipping. These hanger-carriers are easily 
removed and are capable of application anywhere about the 
shop. 

The placing of the machines has been carefully studied so 
that no reverse movement of material takes place. Rods, full- 
sized boiler plates, or other long material may be moved to 
and from the machines without dodging or swinging away to 
avoid obstructions, and large pieces. can be worked on ma- 
chines without fouling the posts or obstructing other cpera- 
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tions. The straight-forward approach to each machine, and 
the adequate working area of each, has a beneficial effect on 
shop output. 

In this shop, there are machines made in Canada, England 
and the United States. All have been selected on account of 
their merit, and the American machines give a good account 
of themselves. ‘Near all large radial drills, pits have been pro- 
vided so that any article of odd shape, that would not iie on 
the machine table, can be lowered into the pit and the drill 
arm swung over it. Belt-shifters and electric control handles 
of all machines have been placed with reference to the work- 
man’s convenience. This facilitates the operation of the nmia- 
chine and reduces the non-productive time and movement of 
the employe. A good example of a modern American machine 
used here is the Morton draw-cut cylinder planer and borer. 
This machine cuts on what would be the return stroke of an 
ordinary shaper, and gives a powerful stroke. The machine 
can plane all the flat surfaces of a locomotive cylinder casting, 
and bore the cylinders and piston valve chambers... It can 
mill out the steam and exhaust ports for a slide valve and 
drill all the holes in the cylinder and saddle. This machine 
is motor-driven, the motor being mounted un the machine. 
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give out. Likewise the boiler shop compressor can supply the 
locomotive shop, or the main compressor can supply any 
or all of the shops, in case the auxiliary compressors fail. 
The large hydraulic flanger is provided with a simple safety 
feature. The opening, where the descending platen sinks 
below the floor, is protected at the edge by a wooden beading 
on the floor, so that a workman is not likely to get his foot 
caught between floor and platen. He cannot put his toes over 
the opening and keep his foot level, so that the unnatural 
position warns him of danger. The smithy contains steam 
hammers ranging from 200 to 5000 pounds. There is a pit at 
each side of these hammers provided with trap-doors. The 
pits give easy access to parts below, so that anvils may be 
leveled, and foundations inspected. This feature lessens cost 
and trouble, for in case adjustments have to be made, the 
shop floor is not encumbered and no time is lost making ex- 
cavations. Among the machines in this shop is a cutting-off 
and centering machine. Axles forged here may be placed in 
this machine, cut to length and have a roughing cut run over 


them. They are then ready for shipment to outside stations, 


where they will be finished when used. Therefore, they do 
not have to be taken outside the smithy or handled in other 


The wire connections which come 
up through the floor are contained 


in an upright iron pipe for protec- 
tion. Flexible cable is used between 
stationary and moving parts, the 
cable being cased in a rubber hose. 

Draw-cut shapers are used in the 


shop, on which the table is like a 
box and presents four surfaces. 
This box-like table can be revolved 
on a spindle. In case work has 
been set and is being done when a 
rush job has to be handled, the 
work in progress need not be taken 
off nor the setting altered. The 
table can be revolved so that an- 
other surface comes uppermost for 
the new work to be set on. After 
the new work is finished, the table 
can be turned back, and the origi- 
nal work proceeded with. This ma- 
chine saves time and avoids dis- 
couraging the workman with two 
settings for one job. 

The electric control for the riveting tower crane is placed 
on a level with the man who does the riveting. The crane- 
man does not ride overhead but stands beside the work. He 
is within speaking distance of those handling the boiler, and 
he can see what is going on without depending on signals. 
In the tank shop, an axle lathe is placed in a pit. The 
centers of this machine are approximately at the same height 
above the floor as the centers of an axle with wheels. The ob- 
ject of this is so that wheels can be rolled into this lathe with- 
out having to be lifted. The large boring machines have con- 
crete pits below the floor so that the working parts, which are 
often inaccessible in other shops, can be got at with ease. A 
trap-door provides for entrance to each pit. 
parts are all below the surface and are open for inspection 
and adjustment. The Ryerson flue-rattler is below the sur- 
face, and the flues revolve in flowing water. Broken scale, 
etc., is effectively collected and removed. A circular pocket 
is located in the drain into which a bucket just fits. The 
flowing water fills the bucket and passes on, leaving the 
pulverized scale which sinks to the bottom; the shop crane 
draws the bucket and its contents out when required. 

The locomotive shop is provided with two motor-driven air 
compressors, and the boiler shop with one. The Pipes leading 
from the main air compressor in the power house are con- 
nected with these auxiliary compressors, the valves being so 
arranged that in case of breakdown, any of the other com- 
pressors. can do the work. The shops may receive air from 
each other, or they may all draw air from the complete sys- 
tem. The locomotive compressors can supply the boiler shop, 
if both the main compressor and the boiler shop compressor 


The working 
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Fig. 5. Method of setting Water and Steam Pipes in Pit Walls 


shops. The whole of the Transcona plant at Winnipeg is an 
excellent example of modern design and equipment, of which 
the mechanical engineer and his staff may justly feel proud. 


* * * 


AUTOMATIC SPRINKLERS AND INSURANCE 
RATES 


Figures gathered by the Chicago Association of Commerce, 
showing average insurance rates per $100 in that city, may be 
partially tabulated as follows: 

Buildings Contents 


Mill constructed buildings, with sprinklers.... $0.23 $0.32 
Mill constructed buildings, without sprinklers. con 1.04 
Ordinary constructed buildings, with sprinklers  .31 40 
Ordinary constructed buildings, without sprink- 

Eth Paes CHO. chObet DENS CLA eT ERIN epee ana ee aid 1.19 


If the contents of the average manufacturing or storage 
building are assumed to be worth double the value of the 
building, a general index for comparing buildings protected 
with automatic sprinklers and those not so protected is avail- 
able. Mill constructed buildings on this basis will show an 
index of 87 for the protected building, whereas that of the 
unprotected building is 265, or more than three times as great 
a rate. This means that the reduction in the rate is 67.2 per 
cent. On the same basis, buildings of so-called ordinary con- 
struction would show an index of 111 when protected by auto- 
matic sprinklers and 315 when not so protected. In this case 
the reduction in the rate is 64.8 per cent. The saving ef- 
fected by the installation of automatic sprinklers will ordi- 
narily pay for the entire sprinkler equipment within a period 
of five years. 
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UNPROFITABLE REPAIRING OF TOOLS 


Machines and tools are often repaired and kept in use when 
it would be more economical to buy new ones. Some men 
‘even pride themselves on what they call the savings resulting 
from this patching up of old tools. A story that illustrates 
the extremes to which this habit of repairing old tools 
rather than buying new ones can be carried was recently toid 
by the mechanical engineer of a plant making machinists’ 
tools. 

A complaint was made to the sales department by a tool- 
maker, who stated that nippers of the firm’s make did not 
stand up well. He mentioned in particular 
worked at the Jones & Smith Co. one of these nippers was 
sent over to the toolroom for repairs at least twice a year. 
The tool in question did not cost more than $2, and had ap- 
parently been used for something like five or six years. When 
asked how long it took him to repair the nippers, the man 
making the complaint said: “Well, I should say about half a 
day.” He was asked what wages he received, and promptly 
replied that he was a first-class toolmaker receiving forty- 
three cents an hour! , 

It requires no elaborate cost system to point out this moral; 
yet similar instances are not of unusual occurrence, par- 
ticularly in the case of the smaller tools used around a ma- 
chine shop, and the loss on such wasteful repairs may amount 
to a considerable sum during the year. Often this is caused 
by a mistaken theory of economy on the part of a foreman, 
but quite as often the general policy of the management of a 
shop is at fault. The foreman of the department or the 
superintendent of the plant has so often been cautioned by 
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y 
his manager against “unnecessary” expenditures, that he 
tries to avoid sending in requisitions for new tools and pre- 
fers to put one or more of his men to repairing old ones, 
because this work will not show up directly in the expense 
account, but will be charged to general repairs. Many a 
foreman. remembers well how he has been requested to explain 
in detail the reason for buying a new device or tool costing 
but a few dollars, while at the same time wasteful methods of 
doing work which absorbed daily several times the cost of a 
new appliance, might be passed by unnoticed. What is needed 
is closer cooperation between the heads of concerns and the 
men in charge of the various departments. In many instances 
considerable economies could be effected if foremen and super- 
intendents were encouraged to follow their own judgment 
with regard to the buying of new tools and the repairing of 
old ones; or if this policy in some cases would not be ad- 
visable, they should at least be encouraged to state their opin- 
ions freely, as it is likely that by their cooperation a great 
many false economies could be eliminated. 


THE NEED OF POWER 


The steam engine is such a common and necessary part of 
our civilization that few stop to think what a debt we owe to 
it. The need of man in his struggle with the crudeness and 
rawness of natural resources has been, is, and always will be 
for power. He is a comparatively weak creature, barely able 
to supply his physical needs by unremitting toil if unassisted. 
The first upward step from savagery was made when a cave 
man of splendid courage conquered the wild horse and trained 
him to carry burdens. The harnessing of horses and cattle 
to the plow was another great step forward that reduced 
manual labor and increased food production. Removed from 
the fear of immediate starvation, the needs of the mind as 
well as the body were ministered to and the march upward 
toward the civilized state was well begun. 

But unhappily the opportunity to live on a higher plane was 
for only afew. The great mass was still submerged in poverty 
and in a state of actual or practical slavery. The ancient 
Greeks believed that civilization without slaves was impossible, 
and it was true of the conditions then existing. Without 
power other than that of animals, men must be employed to 
serve their masters to those comforts and luxuries that the 
higher life demands, but which the servers could not hope to 
enjoy themselves. 

The invention of the steam engine and the great improve- 
ments made by Watt marked a new era which has had no 
parallel, and, therefore, is not comparable with any recorded 
epoch of the world’s history. While elemental human nature 
does not change, the environment of man has so changed that 
predictions of the future based on the past are futile if not 
foolish. But we know that human servitude has not yet been 
abolished; it has taken on new forms less galling physically, 
but still intolerable to sensitive minds. How can liberty be 
attained? Only by acquiring the means of developing more 
power. 

The growth of a great modern city is consonant with the 
development of power stations to supply its railways, lights, 
elevators, manufactories and other urban activities. The 
energy developed in one comparatively small unit is greater 
than all the available working force of some of the proudest 
ancient empires. The great Curtis turbine of the New York 
Edison Co., developing 30,000 H. P., is the physical equal of 
over a million men working in three equal shifts throughout 
the twenty-four-hour day. What a tremendous multiplication 
of the dynamic energy of the comparatively few men required 
to attend it and the boilers generating the steam needed to 
supply it! It is this great multiplier of human force, appli- 
cable in one way or another throughout the world, which is 
required to realize the ideals of the advanced engineer. To 
make the world small, to bring the produce of the uttermost 
parts to its markets and distribute the products of manufac- 
turers to those who have furnished the food and crude ma- 
terials is the great problem of the age. It is the problem of 
distribution that the engineer must solve as well as that of 
production; and power in all its many manifestations is the 
one great necessity for its accomplishment. 
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GAS ENGINE CAMS 


It is a curious feature of gas engine design that the simple, 
primitive form of valve lifter cam, that is, the form in which 
the contour is made up of arcs and tangents, is less noisy 
than the more refined shapes which have often been proposed 
and but little used. To one familiar with the laws of me- 
chanics and the general requirement to overcome the inertia 
of matter gradually and progressively to prevent shock, it is 
natural to conclude tthat an accelerated motion cam would 
work more smoothly and create less noise than that shape 
commonly used in which the lifter is practically a V-shaped 
boss on the side of a semicircular hub. 

The article begun by Mr. Terry in the November number, 
and concluded in this number, exhaustively analyzes the con- 
ditions of gas engine cam action and shows why the primitive 
form is after all best. The article is lengthy, and so far as 
the conclusions are concerned it can be summed up in a com- 
paratively few words, but we believe, nevertheless, that the 
space required for the elaboration of the analysis will be profit- 
ably used. It should settle once for all this question, which 
has caused no little discussion and perplexity among automo- 
bile engine designers. The case is one in which rule-of-thumb 
designing seems to have the best of it and theory to be at 
fault, but this is only apparent. When all the theoretical 
considerations are given their due weight, we can clearly see 


why ‘tthe supposed refinement of cam design is not an im-- 


provement but actually a detriment. 


* * * 


REFORMING THE PUBLIC SCHOOL SYSTEM 


As the defects of our public school system are brought out 
more and more by the educational deficiencies of the boys 
entering shops and factories at an early age, the more apparent 
it becomes that steps should be taken to correct them. Under 
the present system the public schools are open five days a 
week, from thirty-nine to forty weeks a year. The pupils go 
' to school considerably less than two hundred days in the year; 
taking out the holidays, the average is about 190 days. 

When it is considered that the children of the working 
classes have to leave school at fifteen or sixteen in order to 
contribute to the family support, the question is: “Why not 
try to improve the years when they can go to school’? Con- 
tinuation schools are merely to make up for lost time. The 
average boy and girl in the towns and cities would be better 
off going to school six days a week fifty weeks in the year 
than loafing around, as many must, during the vacation period. 
This schedule would give them fifty per cent more hours of 
school work in a year, and that would be equivalent to two 
years extra schooling between the twelfth and sixteenth years. 
The boy who has to leave school at sixteen under this schedule 
should be as far advanced. as he is at eighteen under the 
present system. 

The arguments against the continuous school term are the 
strain on teachers, objections of parents, hot weather in July 
and August, and the need of pupils for long seasons of rest. 
As to the teachers, it is hardly necessary to point out that em- 
ployes in stores, mills and factories work longer hours every 
day in the week and in many cases every week in the year. 
The parents’ objections would become inconsequential when 
the benefits of the plan became apparent. School buildings can 
be made cool in summer, and will be made comfortable when 
the continuous school term becomes general. Pupils advance 
relatively faster when the school work is continuous. Several 
days or weeks are lost every opening term in the process of 
getting back into harness and regaining the receptive frame 
of mind largely lost during the vacations. 

The continuous school term is being tried in several cities 
and towns with satisfaction. A feature of no little importance 
is that the better utilization of school buildings has lessened 
the need of new structures, meaning a saving of thousands 
of dollars annually in a large city. But the chief advantage 
is that the general adoption of the continuous school term 
will raise the educational standard of the workers’ children 
to a plane that will better fit them for their duties not only 
as efficient industrial workers, but also as citizens. 
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LOCATING BALANCE WEIGHT CHAINS 
ON HORIZONTAL BORING MACHINES 


BY W. G. DUNKELEY* 


The most frequent problem met with in determining the 
correct location for the balance weight chains for the spindle 
slides of horizontal boring machines, is that in which the 
slide is under-balanced. In this case the difference in weight 
between the spindle slide and the balance weight is carried by 
the vertical screw. Consequently, there is a reaction on the 
slide, equal in value to the load on the screw, which acts along 
the axis of the screw. If the presence of this reaction is ig- 
nored, it will give rise to a turning moment on the slide 
which will cause the latter to bind on the upright. Such a 
binding action between ithe slide and upright would have been 
avoided if the proper means had been taken to locate the 
balance weight chains correctly. It will be readily understood 
from the preceding that the location of the balance weight 
chains is a matter of considerable importance in the design 
of horizontal boring mills. 

In order to enter into this subject in detail, a case will be 
considered in which the spindle slide weighs eight tons and 
the balance weight only four tons. In this case, the reaction 
of the screw on the slide is equal to the difference between the 
weight of the slide and counterweight, or four tons. The load 
on each chain is two tons, as illustrated in Fig. 1, and, as a 
result, the vertical downward force of eight tons is balanced 
by the vertical upward forces, which have a ttotal value of 
eight tons as shown. The slide is not in equilibrium, however, 
unless the moment of all the forces about any point is 
zero. If the moment of the vertical forces on the slide 
about any point is not zero, this moment must be _ bal- 
lanced by a moment due to the reactions Q of the slide 
on the vees, because the slide is in equilibrium. In this 
problem, the friction between the slide and the face of the 
column is neglected. The center of gravity of the slide is lo- 
cated on the line OC which is ten inches from the screw. 
With this data at hand, the problem consists in determining 
the correct location for the chains. Bearing in mind that the 
reaction of the screw is four tons, the chains should be placed 
as indicated by the full line arrows, and with such an ar- 
rangement, the vertical forces are depended upon to keep the 
slide in equilibrium. There may still be a tendency for the 
slide to turn in a plane at right angles to the face of the 
upright. 

Neglecting the reaction of the screw, the chains will nat- 
urally be placed at equal distances on either side of the cen- 
ter of gravity of the slide, as indicated by the dotted lines in 
Fig. 1. With such an arrangement, the turning moment of 
the vertical forces about an axis at the center of gravity will 
equal 4 X 10 = 40 ton-inches. This moment has to be neu- 
tralized by the moment of the forces Q which are determined 
as follows: 

' Q@X60=4 X 10 X 2000 pound-inches. 

4x10 x 2000 
Q= ——— = 18385 pounds 
60 

This twisting action on the slide may attain a still greater 
value for increased inaccuracy in the location of the counter- 
weight chains, but where these chains are properly placed, the 
presence of any twisting forces Q on the slide will be entirely 
avoided. 

In some cases an additional chain is provided at the outer 
end of the slide, as shown at H# in Fig. 2. Where such a de- 
sign is adopted, it is necessary to provide an auxiliary stand- 
ard to carry the balance weight. Where this practice is fol- 
lowed, it is necessary to be particularly accurate in designing; 
otherwise the arrangement is open to question, so far as the 
turning moment on the slide is concerned, but in any case the 
result secured will depend largely upon the location of the 
center of gravity of the slide. For example, if the slide shown 
in Fig. 1 were balanced according to the design shown in 
Fig. 2, the turning moment due ito the vertical forces on the 
slide would be 130 ton-inches, 120 ton-inches of which would 
be due entirely to the force at #. In such a case, the amount 
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of the moment Q due to the reaction of the vees would be 
considerable, with the result that there would be excessive 
binding of the slide on the upright. 

Let us next consider a case in which the center of gravity 
of the slide lies on the line DD shown in Fig. 2. The twist- 
ing moment due to the vertical forces would then be zero, 
and in such a case the action of the slide will be free from 
any tendency toward binding. There is one point about the 
arrangement shown tin Fig. 2 that is particularly worthy of 
attention. Any alteration of the load at H will glive a corre- 
sponding alteration of the reaction of the screw on the slide, 
which will result in a considerable variation in the twisting 
moment on the slide. This makes it possible to vary the load 


at # until the slide is properly balanced and binding action 
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Fig. 1. Correct and Incorrect Methods of balancing Slide 


with Two Chains 

eliminated; in this way, any inaccuracy in the calculation of 
the position of the center of gravity may be compensated for. 

The calculation of the center of gravity of a heavy slide is 
not a simple matter, and as a result, it is apt to be avoided. 
This is obviously poor practice, as the proper action of the 
slide on the upright has been shown to be dependent upon 
having the counterweight chains correctly located in regard 
to the center of gravity of the slide. For example, the vertical 
hand adjustment of the slide is sometimes difficult to accom- 
plish, and is made even more difficult if there is an excessive 
binding action between the slide and upright. In the pre- 
ceding discussion, the balance of the slide has been treated 
for cases where the slide is stationary. Since there is bind- 
ing action between the slide and upright, due to the resist- 
ance of the cut when working, it is obviously desirable that 
the binding action should be reduced to a minimum when the 


2) TONS 2 TONS 


4“ 


100 


(200)2-5 


Machinery 


Fig. 2. Correct and Incorrect Methods of balancing Slide 
with Three Chains 


slide is stationary. In some cases an attempt is made to put 
the screw under the center of gravity of the slide, but a con- 
sideration of the conditions shown in Fig. 1 will make it 
evident that there is no necessity for so-doing in order to 
obtain a proper balance. For example, let us consider a case 
where the slide is engaged on a milling operation. In such a 
case, the force of the cut introduces an additional force be- 
tween the screw and the slide, with the result that the turn- 
ing moment on the slide, due to the force of the cut, is equal 
to this force multiplied by the distance between the screw 
and the line of the cut. It is thus evident that the screw 
should be as near the cutting face as possible, in order to re- 
duce this turning moment to a minimum. If the screw is 
made to coincide with the position of the center of gravity 
of the slide, the distance to the face of the cut is increased; 
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consequently it is not advisable to do this in order to obtain 
the desired balance of the slide, on account of the increased 
twisting moment that is introduced. The width of the guid- 
ing surface does not enter into the calculations in any way. 


* * 


THE PYROMETER AND TIME STUDY IN 
STEEL TREATMENT 


The general experience of a maker of lathe and planer cut- 
ters for tool-holders, outlined briefly in the following, shows 
how necessary are exact scientific methods to insure the pro- 
duction of uniformly satisfactory high-speed steel tools: 

“Investigations in machine shops and tool-rooms indicate 
that the fault of most importance to the managers, is the lack 
of uniformity in results obtained from high-speed cutting 
tools. Many places were found where attempts were made to 
treat steel by faulty methods or with inadequate facilities. 
The lack of pyrometers, failure to use pyrometers when pro- 
vided, hardening in charcoal furnaces insufficiently heated 
and treating without preheating, were a few of the practices 
noted that produced ununiform results—a few good pieces 
and many almost worthless. 

“It seems to be the general opinion among those not getting 
results, that pyrometers are not of much use, that they do 
not give correct readings, and that better results can be got- 
ten by depending on a man’s experience than on any mechan- 
ical device. Now in the treatment of cutters we have had 
failures with pyrometers, but at the same time have found the 
cure for it, and that is frequent calibration. There is no 
question but what a man’s eye is a better judge of tthe heat in 
a furnace than an incorrectly calibrated pyrometer. 

“Tn the treatment of our cutters we have probably employed 
no more skilled men than are used in many large plants for 
treating high-speed steel, but the methods that they use and 
depend on are scientifically correct. Since the adoption of 
the improved Taylor-White treatment of high-speed steel we 
have sent out thousands of cutters and have received prac- 
tically no complaints. Our experience has shown that a 
cutter treated ‘today is the same as one treated six months agio 
and will be the same as one treated six months from now. We 
have tested all makes of high-speed steel, and have proved 
that with proper heat treatment any one of four or five of the 
real high-grade high-speed steels is entirely satisfactory and, 
in fact, cutters made from all of them cannot be told apart 
in use. 

“All our cutters are preheated in a low-heated furnace at a 
temperature of. 1350 degrees F. This heating takes out all 
strains in the metal and puts it in the best possible condi- 
tion for bringing quickly to the high heat necessary to get 
the best results from high-speed steel. Every cutter from the 
smallest to the largest is treated in accordance with its sec- 
tional area and size. It goes from the low heat into the high 


heat furnace and stays there for a time that has been deter- 


mined for each size by tests. We use pyrometers constantly 
on both furnaces, which are ttested twice a week, having found 
that this is as long as they can safely go without being 
checked. The heat-treating room is provided with a specially 
made clock which starts on the pull of a lever by the man 
running the furnace, who knowing the proper length of time 
required for the cutter being treated, sets the clock accord- 
ingly. At the end of the predetermined time the clock rings 
a bell and stops, and the operator takes out a cutter and puts 
it into the proper medium. 

“Our experience shows that it is necessary to bring the high- 
heat furnace to a temperature above the melting point of 
high-speed steel to get satisfactory results. This, of course, 
requires positive accuracy of the time chart as a fraction of 
a minute too much in the furnace would ruin the cutter, and 
too short a time would not give sufficient heat. Another rea- 
son for this is that to get the best results from high-speed 
steel, it is necessary to quickly raise the heat from 1350 F. to 
the highest heat required. 

“We believe that the essentials for proper treatment of 
high-speed steel are: a first-class quality of high-speed steel, 
preheating, quickly raising the temperature of the steel to 
the proper quenching heat in a high-heat furnace, the use of 
accurately calibrated pyrometers and a correct time chart.” 


es * * 


The Harvard engineering school has recently instituted all- 
the-year-round courses. The course for master’s degree in 
engineering now can be taken in two years, there being no 
summer vacation. The students work from eight to ten hours 
per day, and the total vacations in the year amount to only 
about four weeks. The University of Chicago has also for some 
years maintained a summer term having equal weight with the 
other three-quarters of the year. This is a movement in the 
right direction. The inefficiency and waste of time due to 
the time-honored system of long summer vacations is out of 
place especially in engineering schools. 
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SPECIAL KNURLING OPERATIONS* 


PRACTICE FOR THE BROWN & SHARPE AUTOMATIC SCREW MACHINES 
BY DOUGLAS T. HAMILTON} 


The knurling operations dealt with in the previous articles 
by the writer are what might be called “standard,” and are 
met with frequently in automatic screw machine practice. 
The following examples are more of a special nature, and illus- 
trate unusual applications of knurls. The data which follows 
should be of suggestive value to the designer of screw machine 
tools, inasmuch as it presents commendable methods of apply- 
ing knurls to the work under varying conditions. 


Bevel Knurling Tools Operated from the Turret 
The simple bevel knurling tool shown in Fig. 2 is provided 
with a tapered shank and is held in a standard floating holder 
in the turret. The piece to be knurled, A, is a small German 


Examples of Work requiring Special Knurls and Knurl-holder 
Applications 


Fig. 1. 


silver button which has a convex face, but as the curvature is 
slight, a straightface diamond kKnurl can be used. In applying 
the knurl to the work, the center line BC of the knurl should 
be at right angles to that portion of the work it is required to 
knurl. This particular holder was used in a No. 00 Brown & 
Sharpe automatic screw machine, which was operated at a 
spindle speed of 1492 R. P. M., and with a feed to the knuri 
of 0.0023 inch per revolution of the work. 

Another example of end-knurling from the turret is shown 
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Fig. 2. End-knurling Tool held in Floating Holder 


in Fig. 3. The piece to be knurled is shown at A, and also at 
F in Fig. 1. The knurl is presented from the turret under 
the body of the work, and produces a single spiral knurl, the 
teeth of which are at an angle of 25 degrees with the axis of 
the work. The holder is held in a No. 2 Brown & Sharpe 
automatic screw machine, and the work is rotated at 1200 
R. P. M., with a feed to the knurl of 0.0024 inch per revolution. 

The knurl holder consists of a shank B which fits the hole 
in the turret, and a holder C held to the body B by a screw, 
and located by a tongue and groove. The hole for screw D in 


* See MACHINERY, June and July, 1909, ‘‘Knurls and Knurling Opera- 
tions.” 
+ Associate Editor of MACHINERY. 


holder C is larger than the body diameter of the screw, to 
provide for adjustment. The knurl which is shown detailed 


at EH is provided with a shank which is a running fit in the 


FACE OF CHUCK 


Hi 


Machinery 


Fig. 3. Hnd-knurling Tool held in Turret and operated at an Angle 


hole in holder C. It is retained by a washer F and screw G 
and rotates on a hardened washer H. The distance J on the 
knurl shank is slightly greater than the width of the holder, 
so as to allow the knurl and washer @ to rotate freely. 

The knurl B and the knurl holder D, shown in Fig. 4, are 
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Fig. 4. Knur) and Knurling Tool-holder for producing Ratchet 
Form of Radial Teeth 


used to produce a ratchet form of radial teeth in the shoulder 
of the piece shown at A, and also at C in Fig. 1. The teeth 
in the knurl are cut at an angle of 60 degrees and are radial 
with the center line. The work is rotated at 1216 R. P. M,, 
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Fig. 5. Knurl and Holder for producing “‘Tangential’’ Form of Knurl 


and a feed of 0.0008 inch is given to the knurl per revolution 
of the work. 

This holder is held in the turret of a No. 2 Brown & Sharpe 
automatic screw machine, and consists of a body and shank 
C to which the holder D is held by a screw. The knurl B ro- 
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tates in a phosphor-bronze bushing H which is prevented from 
turning by a screw. The knurl is retained in the bushing by 
a large-headed screw F provided with a shoulder. 
sufficient end play to allow the knurl to rotate freely. 
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Fig. 6. Special Knurls and Holder for Internal Bevel Knurling 


should be noted that in presenting the knurl to the work, the 
bottom of the teeth should be at right angles to the center 
line of the work holder. 

A knurl holder having a marked similarity to that shown 
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Special Swing Knurl Holder 

A special knurl holder which is held in the turret and 
operated from the cross-slide by a rising block under the 
front tool-post, is shown in Fig. 7. The work is shown at A, 
and also at D in Fig. 1. It will be noticed that the work is 
considerably greater in diameter than that suited to the ordi- 
nary capacity of the No. 2 Brown & Sharpe automatic screw 
machine, thus requiring the use of a special outside feeding at- 
tachment, the ordinary feed tube being removed. The work is 
revolved at 240 R. P. M., and the Knurl holder advanced at the 
rate of 0.00077 inch per revolution of the work. This is the 
speed at which the swinging arm D is moved, so that the 
actual feed of the knurl will be somewhat less than this 

amount. 

The main body of holder C is provided with a shank held 
in the turret, and the swinging member D is held to its front 
face by a bolt #H and nut F. The knurl B is held on pin G 
retained in the swivel holder H by screw J. The holder H is 
provided with angular graduations reading to degrees, so that 
the Knurl can be set to.the desired angle with the work. In 
the illustration the knurl is set straight, but in actual opera- 
tion it is set around at an angle of 8 degrees. The shank of 

holder AH is retained in the swinging member D by 
two set-screws J, which operate on bronze shoes to 
prevent marring the shank. 

In operation, the rising block on the cross-slide 
comes in- contact with the point a of the adjusting 
screw K, forcing the knurl into the work. The swing- 

-ing member is returned to adjustable stop-screw L 
by a spring M, plunger N and pin O, the latter being 
driven into the swinging member and operating in 
an elongated hole in the holder 0. 


Special Opening Knurl Holder ; 

An opening type of knurl holder is shown in Fig. 8. 
Two bevel knurls B are held in the swinging arms 
C and D in the manner shown in the sectional view. 
These arms are provided with offset lugs bored to 


Fig. 7. Swing Type of Turret Knurl-holder for knurling at Various Angles 


in Fig. 4 is illustrated in Fig. 5. In this case, however, the 
kKnurl is used for producing “tangential” teeth, as shown on 
the piece B, Fig. 1, and consequently it is provided with spiral 
teeth. 
line of the holder, and approaches, when in operation on the 
work, as closely as conditions will permit, the action 


It is not inclined at so small an angle with the center . 
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receive the phosphor-bronze bushings H, which are 
prevented from turning by set-screws Ff. The knurls 
B are provided with shanks and are retained in the 
bronze bushings by screws G. The type of holder 
shown gives better results on the piece shown at A, 
and also at EZ in Fig. 1, than would a holder held on 
the cross-slide which would force the knurl straight 
into the work. The reason for this is that in op- 
erating a bevel knurl from the cross-slide on a tapered piece 
of work, the knurl has a tendency to glide off and produce 
an imperfect form of knurl. The opening type of holder 
obviates this difficulty to a considerable extent, as the power 
can be applied, so to speak, at right angles to the surface 


of a helical gear in mesh. 


Internal Turret Knurl Holder 

A special application of two bevel spiral knurls to 
the work is shown in Fig. 6. Here the portion of the 
work to be knurled is beveled at an included angle of 
approximately 90 degrees, and as shown at A in Fig. 1, 
a diamond-shaped knurl is to be produced. This op- 
eration can be more easily accomplished in this case 
with two spiral knurls than would be possible with 
one diamond knurl. Under these conditions it is ad- 
visable to have the angle a slightly less than half 
the angle on the work, so that it will be possible to 
use a bevel knurl, as a straight knurl would not work 
freely when operated from either the turret or cross- 
slide. 

The holder A, Fig. 6, which is held in the turret, is 
made from a machine-steel forging and has two lugs, 
bored to receive the phosphor-bronze bushings B, these 
being retained in the holder by screws C. The knurls 
D are provided with shanks and are retained in bush- 
ings B by screws H, which rotate with the knurls. 
The end thrust of.the knurls in this holder is considerable, so 


that it is necessary to back up the bushings B with screws 
F. 
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Fig. 8. Opening Type of Turret Knurl-holder for Bevel Knurling 


knurled. The knurls are brought into position by the turret, 
and then fed into the work by the rising block on the cross- 
slide. 
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SPIRAL GEAR DESIGN*t—1 


TO CALCULATE THE ELEMENTS OF FORTY-FIVE DEGREE COMBINATIONS 
BY JAMES H. CARVERi 


In the September, 
1911, number of 
MacHINeEry, the de- 
sign of spiral gears 
with parallel shafts 
was dealt with, and 
in the _ October, 
1911, number, spi- 
ral gears with 
shafts at right an- 
gles were treated. 
In the present arti- 
cle and in the ac- 
companying Data 
Sheet Supplement, 
formulas will be 
given for calculat- 
ing spiral gears 
with a shaft angle 
of 45 degrees. As 
seen in Fig. 1, the treatment, as far as the design is concerned, 
will be the same for a 135-degree shaft angle as for an angle of 
45 degrees. Thrust diagrams Figs. 2 to 17 are given, the same 
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Diagrammatical View showing General 


Fig. 1. 
Arrangement of Spiral Gearing with Shafts at 45- 
degrees Angle 


ral, whether right- or left-hand. The arrows shown indicate the 
direction of the reaction against the thrust caused by the 
tooth pressure, 

The relation between the direction of rotation, direction of 
spiral and spiral angle may be studied in Figs. 18 and 19. In 
Fig. 18 two spiral gears are shown, one in front of the other, 
with shafts at an angle of 45 degrees to each other. Line AB 
represents a right-hand spiral tooth on the front side of gear 0. 
Assume gear C to rotate in the direction shown; then when 
the tooth AB reaches the rear side, it will be represented by 
line HF, which also represents the tooth direction on the 
front side of gear G. Angle BOH equals angle HOH, and it 
will be seen directly that the spiral angle of either gear equals 
45 degrees minus the spiral angle of the other, both gears 
being right-hand. In Fig. 19 the spiral angles are shown to 
be of opposite hand, and one spiral angle is 45 degrees plus 
the other angle. From these illustrations we may draw the 
following conclusions relative to gears with a shaft angle of 
45 degrees: 

When the spiral angle of either gear is less than 45 degrees, 
then the spiral angles are the same hand, and one spiral angle 
is 45 degrees minus the other. When the spiral angle of either 
gear is greater than 45 degrees, then the spiral angles are of 
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Figs. 2 to 17. Thrust Diagrams for Spiral Gears with Shafts at 45-degrees Angle 


as in the previous articles referred to, as an aid in determining 
the directions of thrust and rotation, and the direction of spi- 


* With Data Sheet Supplement. 

7 See “Spiral Gear Design’, MacuiNpRyY, September, 1911, engineering 
edition, and the articles there referred to. ee also MACHINERY’S Ref- 
erence Book, No. 20, ‘Spiral Gearing’, and MACHINERY’s Data Sheet 
Book, No. 6, “Bevel, Spiral and Worm Gearing”. 

} Address: 761 Hastern Ave., Schenectady, N. Y. 


opposite hand, and the spiral angle of one gear is 45 degrees 
plus the spiral angle of the other. 

The four cases which are dealt with in the accompanying 
Data Sheet Supplement are: 

1. Shafts at 45-degrees angle, ratio equal and center dis- 
tance approximate. 2. Shafts at 45-degrees angle, ratio equal 
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and center distance exact. 3. Shafts at 45-degrees angle, ratio 
unequal and center distance approximate. 4. Shafts at 45- 
degrees angle, ratio unequal and center distance exact. 

The Data Sheet Supplement gives the required formulas for 
calculating gears for each of these cases. In the following the 
derivation of some of these formulas is explained. 

1. Shafts at 45-degrees Angle, Ratio Equal, and Center 

Distance Approximate 

As already stated, the spiral angle of one gear must equal 
45 degrees plus or minus the spiral angle of the other. The 
formulas in the Supplement in Part (a) are to be used when 
the spiral angles of both gears are 2214 degrees, which will 
often be the case. The pitch diameter of both gears will oe 
equal, and are found by the formula (see Data Sheet Supple- 
ment for notation): 


N N 
D Ss SSS =S — 
Py Cos 224° 0.92388 Pr 
Further 
N N 
Gh ese — 


Cos? 223° 0.788 
L =r D cot 224° = 7.584 D 
The other formulas are the same as those given in the arti- 
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Figs. 18 and 19. Relation between the Spiral Angles of Teeth 
in Two Gears 


cles referred to at the beginning of this article. 
used for unequal spiral angles. 


Part (6b) is 


2. Shafts at 45-degrees Angle, Ratio Equal, and Center 
Distance Exact 
Following the same method of reasoning as in Case (6), 
“Spiral Gear Design”, Macuinery, October, 1911, the approxi- 
mate number of teeth in each gear is found from the equation: 


N N 


ae == DC} 


P, GOS Ba = 
from which, multiplying by Pn cos aa Cos Ba, 


Px, COS a 


N cos Ba + N Cos og = 2 C Pa COS a, COS Ba, OF 


2 OC Pr COS da COS Ba 
N= 


COS Ba + COS da 
After the exact number of teeth to be° used in each gear is 
found from the last equation, the spiral angles are found from 
the same equation used in finding the approximate number of 
teeth. 


N N 
Let ———— + —— = 20, where a and £ are now the 
P, Cos a P, cos g 
exact spiral angles. The secant being the reciprocal of the cosine, 
N N PCIE 
— seca + ——sec B = 2C, or seca + sec B = 


By using a table of secants, reading to minutes, angles can 
be found to satisfy this equation, after very few trials. 

8. Shafts at 45-degrees Angle, Ratio Unequal and Center 

Distance Approximate 

A formula for finding the number of teeth in the small gear 

is found from the equation: 
N n 
ae SSE 
P, Cos a P, cos B 

by solving for the value of n, the relation of N to m being: 


N 
R=-—,orN= Rn 
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Then multiplying by P, cos a cos B, we have: 
N cos 8 + n cos a = 2 CP, Cos a Cos B 
and substituting Rn for N: 


2 C Py Cos a cos B 
n= 


FR cos B + Cos a 

After finding the number of teeth WN from the relation 
Rn=N, the pitch diameters are found in the manner pre- 
viously described. In Part (a) are given the formulas to be 
used when both spiral angles are 22% degrees. The constants 
were found from the numerical values of the functions in the 
formulas of Part (bv), which latter formulas are used for un- 
equal spiral angles in the two gears. 

4. Shafts at 45-degrees Angle, Ratio Unequal, and 
; Center Distance Exact 

This case could be used under the same conditions spoken 
of in Case (8), “Spiral Gear Design”, MacHinery, October, 
1911. The number of teeth is found exactly as in Case (8) 
of the present article, after which the exact spiral angles are 
found by trial from the equation: 


21Ce Pa 
Rseca + sec p= 
nN 
which is found from the equations 
N n 
Je —— = 20C,and N = Run 
P,cosa P, cos p 


in the same manner as before. When using these equations for 
finding spiral angles, the table used must give values to min- 
utes in order to insure accuracy. 

* * * 


HOW TO PATCH A CONCRETE FLOOR 


When a cement floor surface becomes worn, it ig often nec- 
essary to patch it. Mr. Leonard C. Wason, president of the 
Aberthaw Construction Co., Boston, in a recent paper describes 
the common, or wrong way, and the right way, as follows: 

Commonly a sand and cement mortar is made, some cutting 
is done and the mortar is put in and scrubbed with a steel 
trowel until smooth. It is then covered up for a while. If the 
concrete under the patch is left dry, it soaks up the water 
of the mortar. As a result, the mortar does not set. If the 
room is dry or hot the surface of the patch dries out and 
for the same reason it does not set. If the concrete under the 
patch is dusty tthe patch does not adhere to the concrete. If 
the materials in the mortar are not suitable, naturally the 
patch wears badly, particularly as it is obviously located at a 
point of severe wear. 

To proceed in the right way, cut down the worn place at 
least one-and-a-half inch. This cutting should be carried 
into the strong unbroken concrete and the edges should be 
cleanly undercut. The bottom of the cut should then be 
Swept out, clean-blown out with compressed air or a pair of 
bellows, if available, then thoroughly wet and scrubbed with 
a broom. In this way, small loose particles of broken material 
which the chisel has driven into the surface are removed. 
A grout made of pure cement and water, about the consist- 
ency of thin cream, should be scrubbed into the pores with a 
broom or brush, both at the bottom and sides of the cut. 
Following this a stiffer grout, about the consistency of soft 
putty, should be thoroughly compressed and worked into the 
surface, which has already been spread with grout. Finally, 
before the grout is set a mortar made of one part cement to 
one part crushed stone or gravel, consisting of graded sizes 
from one-half inch down to the smallest, excluding dust, should 
be thoroughly mixed and put in place, then floated to a proper 
surface. Cover with wet bagging, wet sand, sawdust or other 
available material. All trucking should be kept off and the 
surface kept thoroughly wet for at least one week or ten days. 

‘If a particularly hard surface is required, six-penny nails 
are sometimes mixed with the mortar and other nails stuck 
into the surface when the patch is finished. This will produce 
a surface which is extremely hard-and durable. 

* * ¥ 

When a man thinks that he is too old to learn, it simply 
means that he is getting either too self-satisfied or too stub- 
born and contrary, for there is no age limit to learning. 

J 
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MAKING ANNULAR BEARINGS* 


SOME OF THE MACHINERY AND METHODS EMPLOYED IN THE MANUFACTURE 


BY ROBERT H. GRANT} 


The rapid increase in 
the use of annular ball 
bearings has led to 
many improvements in 
their design. Such im- 
provements have re- 
quired a corresponding 
development inthe 
methods used in the 
manufacture of these 
bearings, until they have 
now reached a_ very 
complete stage. The in- 
ner and outer races 
were formerly made 
from separate pieces of bar stock and this method was re- 
sponsible for a waste of at least eighty per cent of the raw 
material. This operation was improved by the writer so that 
both races were produced from the same bar, as described in 
a previous article in MACHINERY. 
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2ND OPERATION 


Fig. 1. Order of Grinding Operations 


on Races 


Use of Drawn Tubing 
The next development in the production of the races came in 
the form of the tubing made by the Becker Steel Co., New 


boring the races has two sets of tools inserted in it, the fin- 
ishing tool starting right after the roughing tool has gone 
through the ring. Owing to the semi-automatic action of the 
machine, it is possible for one man to run four machines, 
thereby reducing the cost of machining to a minimum. 
Hardening and Grinding 

The extreme thinness of the bearing races makes it difficult 
for them to hold their shape. Consequently they must be very 
carefully treated in the hardening department. The method 
of procedure followed in the hardening operation was fully 
dealt with in a previous article in Macurnery. After being 
hardened, the work is ready for grinding, the order of the 
operations being shown diagrammatically in Fig. 1. The 
first grinding operation, which consists of roughing out the 
blanks, has the effect of relieving the strains in the work. 
This important operation is performed on a Pratt & Whitney 
or a Blanchard face grinder. The work is held in a magnetic 
chuck so that a number of races can be ground at a time and 
still maintain the required degree of accuracy. The outer 
races are next mounted on a gang-arbor, as shown in Fig. 3; 
this arbor is considerably smaller than the hole in the work, 
the size being indicated in the illustration. A simple method 
of loading the arbor consists of having a V-block to support 


Fig. 2. Fay Automatic Lathe used for forming Blanks for Races 


York City. The smaller sized races can now be made very 
rapidly from this stock, using an automatic screw machine. 
The larger sizes are produced on Fay automatic lathes of the 
type made by the Jones & Lamson Machine Co., Springfield, 
Vt. In making the larger sized races, tubing or forgings of 
suitable size and material are used. The Fay automatic lathe 
shown in Fig. 2 has a worm-driven head which gives ample 
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Fig. 8. Arbor used for grinding Outer Races in Multiple 


' power for driving several tools at a time. The turning and 
facing tools are worked together, and the rounding of the 
corners is done by the same facing tools. The bar used for 


* For additional information on the manufacture of ball bearings, see 
article entitled “‘The Manufacture of Steel Balls’ published in MAcHIN- 
ERY for February, March and April, 1912; also article entitled ‘Ball 
and Roller Thrust Bearings’ published in August, 1912, and other 
articles there referred to. ‘ 

7 Address: 912 Oakland Ave., Ann Arbor, Mich. 
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the work, and adjustable V-blocks that support the arbor at 
each end. These blocks are set in such a position that the 
work is centrally located on the arbor when the clamping nut 
is tightened. The work is now ready to be ground on the 
outside. The outside of the inner races is ground in the same 
way. The hole in the inner races is also ground in a gang. 
fixture, as shown in Fig. 4. This will be seen to consist of 
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Fig.4. Gang Fixture for grinding Inner Races 


a sleeve of the proper size to hold the work, which is secured 


between the shoulder at one end and a threaded cap at the 


other. When the sleeve has been loaded with work, it is held 
in a universal chuck. This method of grinding has effected a 
considerable reduction in the cost of manufacturing. The 
grooves in both the inner and outer races are rough-ground 
with a form wheel. After grinding, the work is allowed to 
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“rest” for two or three weeks, after which time it is ready 
for finishing. The high finish which is produced on the ball 
bearings of foreign manufacture has made it necessary for 
the American product to be brought to corresponding perfec- 
tion in order to compete in the open market. 

The grinding of the grooves in the races is, of course, one 
of the most important steps in manufacturing ball bearings. 


Fig. 5. Simple Form of Machine for grinding Grooves in Races 


The machinery for doing this grinding has seen a great many 
improvements, and has now been brought to a stage where it is 
well nigh perfect. Fig. 5 shows the original type of grinder 
made for the trade by the Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. This was a very simple 
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the wheel head is fastened to the base, and is equipped with 
stop pins that control the length of movement. The spindle 
runs in phosphor-bronze bearings, which are arranged with 
the usual form of take-ups so that they always fit closely. 
The drive is provided by two-step cones, to which a belt 
runs direct from the countershaft. 

At the time of receiving our order, the Brown & Sharpe Mfg. 
Co. was so busy that it was unable to make us more than five 
of these machines, but the company lent us the patterns and 
sold us all the standard parts so that we were able to build 
these grinders in our own factory. The oscillatory motion of 
the head on this type of grinder was produced by hand and 
made it necessary to assign one man to operate each machine. 
This suggested the possibility of improvement by providing 
means for securing the oscillatory movement by power. The 
method by which this was finally accomplished, is shown in 
Figs. 6 and 7, where it will be seen that a bracket is attached 
to the column of the machine about 18 inches from the floor. 
This bracket carries a worm and worm-wheel, which are 
driven by a three-step cone pulley. A plate is mounted at the 
top of the worm-wheel spindle; this plate has a T-slot cut 
through its face so that the driving rod, which connects with 
the grinder head and produces the oscillatory motion, can 
be set at different distances off center. This provides for 
giving the work head any amount of throw which is necessary 
to grind the grooves in the races. The transmission of power 
from the plate on the worm-shaft to the grinder head is ef- 
fected by a rack which is cut in the end of the connecting-rod. 
The teeth of this rack drive a suitable spur gear which is a 
loose fit on a shaft that is part of the lower work head slide. 
A plate is keyed to the shaft above this gear and carries a 
plunger that can be raised or lowered by a lever. When it 
is required to throw in the drive, this lever brings the plunger 
down into a hole in the spur gear and starts the head oscillat- 
ing. Fig. 7 shows a machine of this type, and by referring to 
this illustration, together with the line drawing, the method 
by which the head is oscillated will *e readily understood. 


Holding the Races for Grinding 


The next important advance which was made in the design 
of machinery for grinding the races of annular bearings con- 
sisted of an improvement in the method of holding the work. 
Formerly, the work was held in the head by means of a split 
ring and adjusting screws. These screws were manipulated 
to locate the work in the desired position; this was a very 
tiresome job, as it frequently took from five to eight minutes 


head that was mounted on one of 
the bases of the B. & S. No. 2 cutter 
grinder; the machine had a special 
head so that it could be used for 
radius grinding on both the inner 
and outer races. The column of the 
machine has a bracket attached to 
it, which is provided with a vertical 
adjustment and bored out to receive 
the grinder head that is equipped 
with two slides, thus providing for 
adjustment in two directions. The 
lower slide has a scale graduated 
on it, and a pointer is screwed to 
the bracket; this provides for set- 
ting the head over so that any 
radius can be ground, as the center 
of the wheel and the center of the 
bracket are kept in a direct line. 
The upper slide carries the work 
spindle and has a rack and pinion 
arrangement which provides for 
moving the head back from the 
wheel, so that the work can be 
measured at any time without disturbing the adjust- 
ment. This slide is also provided with an adjusting screw; 
in case the work which is carried in the spindle gets 
out of line with the wheel, it can be adjusted very easily. 
The work head has a pulley attached to it and is driven from 
the countershaft at constant speed. The slide which carries 


Fig. 6. Mechanism of Power Drive for oscillating Grinder Head 


to get the races in a central position. Fig. 8 shows the im- 
proved method, which consists of taking the same head and. 
inserting a hardened steel ring that is tapered on the inside. 
A master chuck was made to fit this taper and pads were 
then made to fit any race, the construction being similar to 
that used in an ordinary screw machine. A hole was drilled 
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through the spindle to carry the drawback bar, which is fitted 
with a knob at the outer end that is turned to open or close 
the chuck by hand. The chuck is prevented from turning, 
while the work is being put in or taken out, by means of a 
pin which is carried in the grinder head. As it was not nec- 
essary to grind the’races to one diameter on the outside, the 
variation allowed the center of the work to come out of center 
with the emery wheel. To avoid this trouble, three stop-pins 


Fig. 7. Type of Machine with Head oscillated by Power 


were arranged: on the inside of the chuck, the pins being 
fastened to the head. This allowed the race to come against 
the pins while the chuck was being closed, thereby holding it 
central with the emery wheel. 
Wet Grinding the Ball Races 

Up to this time we had been using a dry wheel, which of 
course made the work very slow. In order to increase pro- 
duction, the problem of equipping the machines to use a wet 
wheel was next undertaken, and a solution was finally found 
in equipping the machines with water guards. It will be 
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Fig. 8. 


Improved Type of Grinder Head Chuck 


readily understood that this was not an easy matter, as the 
oscillation of the head caused the water to be thrown in all 
directions. Fig. 9 illustrates a machine equipped with water 
guards of the type that was finally devised. The application 
of wet grinding created a material increase in the amount 
of work produced. Further increase in this direction arose 
from equipping the machine with a power feed for the wheel 
head; this made it possible for one man to run four machines 
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and still produce a very fine grade of work. The power feed 
for the wheel head was accomplished by means of a regular 
ratchet wheel and a friction disk which allowed the emery 
wheel to be fed into the work to a certain point and then 
stop at any place at which the stop on the friction disk had 
been set. 

The. process of grinding the intake groove that is used for 
assembling the balls in the races requires a great deal of 
care. This groove must not be too deep or it will permit the 
balls to jump and catch; if it is too shallow, it will cause the 
races to be sprung out of shape during the assembling pro- 
cess. The emery wheel used for grinding this groove is 
slightly larger than the diameter of the balls used in the 
size of annular bearing race being ground. The depth of the 
groove is determined by the use of a ball-point micrometer 
caliper, with which the distance between the bottom of the 
groove and the outside diameter of the race is measured. 

The final operation before assembling consists of polish- 
ing or lapping the work. American manufacturers have been 
considerably behind their European competitors in regard to 
their polishing methods; it has been the custom to polish only 
the grooves of bearings made in America, whereas the foreign 


Fig. 9. Type of Water Guards used for Wet Grinding 


manufacturer laps the entire surface of the bearing. The 
finishing operation is conducted by remounting the work in 
the grinder and using a hard wood wheel covered with crocus, 
going through the same operation as was formerly followed 
in grinding the bearing from the rough. 


Assembling Bearings 


The method of assembling this type of annular ball bearings 
is a very simple matter. Fig. 10 shows a view in the as- 
sembling room which is equipped with tables upon which 
cast-iron Surface plates are mounted. These plates are pro- 
vided with auxiliary plates of tool steel, which are first hard- 
ened and then carefully ground to a perfect surface. Five 
boxes are located at the rear of each assembling table and 
each of these boxes contains balls of different sizes. These 
sizes are as follows: O. K., 0.0005 inch large, 0.0005 inch 
small, 0.001 inch large, and 0.001 inch small. In assembling 
a bearing, the assembler takes three balls from one of these 
boxes and forces them into the bearing by means of the arbor 
press which is fastened to the table. He then distributes these 
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balls around the bearing and tests it for the closeness of fit. 
If the bearing is either too loose or too tight, he forces the 
balls out and replaces them with the next larger or smaller 
size, according to the fit that was produced with the first balls 
tried. This process is repeated if necessary, until the proper 
size has been secured; the bearing is then filled with balls if 
it is of the full type, or with one less than the number required 
to fill the races if a cage is to be used. The foreign manufac- 


MACHINERY. 
Fig. 10. Equipment of Room where Annular Bearings are assembled 


turers grind all their bearings to one size and consequently 
they only require an O. K. ball. This is a more expensive 
process, and to reduce the cost of production American manu- 
facturers have adopted the method previously described. After 
the assembling process is complete, the assembled bearing is 
subjected to a final grinding process in order to make the out- 
side of the outer race concentric with the center. As the 
inner races are a trifle thinner than the outer races, the bear- 
ings can be assembled on a gang 
arbor in the same manner as shown 
in Fig. 3. In this case, the arbor is 
of the proper size to fit accurately 
in the hole in the inner races, and 
the side faces of the outer races 
bear against each other. The work 
is accurately located in this way, 
and when the grinding operation is 
finished, the outside of the races is 
concentric with the center, provided 
the assembling has been properly 
done. The finished bearings are 
tested and then marked to indicate 
their eccentricity and the degree of 
side motion that the outer race has 
when revolved on the inner race. 
The degree of accuracy required 
runs from 0.0005 inch to 0.0015 inch 
according to the diameter of the 


bearing. 


Steel hardened in oil has not so 
hard a surface as when hardened 
in water. This is due to the fact 
that when water is used for quench- 
ing, the cooling of the heated steel 
takes place at a much more rapid 
rate than when the cooling is ih P 
oil. Experiments show that a piece of steel will, cool from 
700 to 600 degrees C. (from 1292 to 1112 degrees F.) in five sec- 
onds when quenched in pure water, while, when quenched in 


oil, forty-three seconds was required to cool off the same 
amount. 
* * * 


The motor boat Baby Reliance III is probably the fastest in 
the world, having a speed record of 53.8 miles per hour, She 


is driven by a twelve-cylinder Van Blerck engine fitted with 
Bosch magnetos. 
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A DOUBLE-SPINDLE CRANK-CASE BORING 
MACHINE 


A double-spindle horizontal boring machine which will bore 
a crank-case in two and one-half minutes, when it formerly 
took fifteen minutes, has just been completed by the tool con- 
struction department of the H. H. Franklin Mfg. Co., Syracuse, 
N. Y. The machine bores two crank-cases at a time; each 
case has five crankshaft bearings, so that ten bearing holes 
can be bored at one setting. The operator adjusts one crank- 
case on the machine and starts boring. While the first crank- 
case is being bored he adjusts the second, and by the time it 
is ready, the first crank-case is finished. In this way, con- 
tinuous operation is obtained. 

It will be seen from the illustration that there is an aux- 
iliary table for the different sizes of crank-cases. The work 
is clamped to the auxiliary table, and two pedestals steady 
the boring-bars in the center. There are heads at each end of 
the boring-bars which fit in the ends of the crank-cases, hold- 
ing them in their true position and practically making each 
case its own aligning jig. Each boring-bar has five pairs of 
cutters, which reduce the size of the chips on each cut. These 
cutters can be adjusted to bore different sized bearings for 
the different sizes of crank-cases. They bore holes from 1% 
inch to 2 inches in diameter. 

The boring-bars are driven by a semi-universal joint from 
the main spindle of the machine. Hach spindle is independent 
and has an independent control. The feed drive is similar to 
that on any other horizontal boring machine; both heads are 
driven by worm-wheels from one shaft which runs at 1100 
revolutions per minute, and drives the boring-bars at 200 revo- 
lutions per minute with a feed of 0.005 inch per revolution. 
There is a clutch for each main drive and one for each feed; 
these clutches have an automatic knockout for stopping the 
spindle and feed. The feed on this machine is obtained by a 
rack and pinion operating through a train of gearing from the 
main spindles. 
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Double-spindle Machine for boring the Crank-cases of Franklin Motor Cars 


The machine is designed for one speed and one feed. All 
bearings have solid bushings to prevent changes in the feed 
and speed, and to prevent the operator from needlessly adjust- 
ing the bearings and getting anything out of order. A safety 
device on the clutch keeps the spindle from starting uninten- 
tionally, thereby protecting the operator from injury while 
setting the bars or crank-case. 

* * * . 

Good lockers for the men should be a part of the equip- 

ment of every modern shop and factory. 
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FORMS OF BABBITTING FIXTURES 


BY JOHN A. H. PHILLIPS* 


The work of babbitting bearings offers considerable oppor- 
tunity for the use of different forms of fixtures that are capable 
of making a material increase in the efficiency with which this 
operation can be carried on. During the writer’s experience, 
he has had occasion to babbitt a variety of bearings, and in the 
following article a description is given of the different types 
of fixtures which he has used. 


ea OO 
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Fig. 1. A Simple Form of Babbitting Mandrell 
Fig. 1 shows the most common of all forms of babbitting 
mandrels. This is merely a piece of shafting of the required 


size, which is turned down at the ends to fit into the corre- 


—'° 
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Fig. 2. Mandrel for babbitting Plain Bearing Caps 


sponding hole in the supporting plate A, shown in Fig. 7. 
This plate is a piece of cast iron with a number of different 
sized holes bored in it to fit various sizes of mandrels. The 
body of the mandrel is turned with a taper of 0.0025 inch per 


Machinery 
Fig. 3. Fixture used for locating Bearing at Center of Wheel 


foot of length in order to make it easy for the operator to 
remove it from the finished bearing. The mandrel is painted 
with a coat of thin white lead each time it is used. 

Fig. 2 shows an arbor for babbitting the cap of a plain bear- 
ing. Two thin pieces of steel A are inserted in this mandrel, 
and the space occupied by these 
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Fig. 6 shows a rather more complicated form of babbitting 
mandrel which is used for ring oiling bearings. The two rings 
A are attached to the mandrel and serve to give clearance 
for the oil rings in the cap. The two small rings B are not 


Gace 
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Fig. 6. Mandrel for babbitting Ring Oiling Bearings 


fastened to the mandrel but are placed in the bearing to pre- 
vent the babbitt from running out; the space around these 
rings is carefully plugged up with putty before the babbitt 
is poured. Bear- ; fs 
ings of this type 
must be babbit- 
ted in a horizon- 
tal position, the 
six notches cut 
in the sheet- 
steel feathers 
being used _ to 
provide space 
through which 
the babbitt is 
poured. 

Fig. 4 shows 
a. fixture’ used 
for  babbitting 
spherical bear- 
ings. In this 
case, the shoul- 
ders A are made 
to fit the cast- 
ings as closely 
as possible, and 
any remaining 
cracks are care- 
fully plugged 


with putty in 
order to prevent 
the escape of 


the babbitt. This 
type of bearing 
is babbitted in 
halves similarly 
to the ring oiling bearings, the babbitt being poured through 
the notches in the thin steel plates, as in the preceding case. 

The mandrel shown at A in Fig. 5 is used for babbitting 
the bearing B, which is a type that is extensively used on 
belt conveyors used for handling a variety of loose materials. - 
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Fig. '7. Fixture for supporting Babbitting Mandrels 


strips while babbitting is re 
placed by liners in the finished 
bearing. B is a _ projection on 


A 
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Fig.4. Fixture for babbitting Spherical beurings Fig. 5. 


the mandrel which forms the oil groove in the bearing, ob- 
viating the necessity of cutting it after the babbitting opera- 
tion has been completed. The fixture shown in Fig. 7 is used 
for clamping the bearing to the mandrel. 

* Address: 584 S. 4th St., Aurora, IJ]. 
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Mandrell and Fixture used for babbitting Bearing B 


The four notches C are used as sight holes for centering 
the mandrel in the bearing; one of these notches is cut larger 
than the others and is used for pouring the babbitt into the 
bearing. The jig shown at the right-hand side of the illustra- 
tion is used for removing the bearing from the mandrel. The 
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mandrel is placed in the slot D with the bearing projecting, 
and when the lever # is brought forward, the notches # come 
into contact with the lugs on the bearing and force it off 
the mandrel. 

Fig. 3 shows a fixture for babbitting cast-iron rollers and 
wheels. This fixture was designed to provide a means of 
locating the bearing in the exact center of a wheel; it is 
made in two halves with teeth cut on the inside of the ring 
as shown. The three pins A are turned eccentric with the 
pinions of which they are a part, and by swinging the 
handle B, the wheel is accurately centered. A mandrel of 
the type shown in Fig. 1 is used in connection with this 
fixture, the mandrel being placed in the central hole C. 

* * * 


HOW TO FORGE AND HARDEN A 
COLD CHISEL 


BY OC. C. SEMPLE* 


Some blacksmiths advocate hammering a cold chisel at a 
black heat to refine and toughen it. After taking the pains 
to do this, they will replace the tool in the fire and heat it 
hotter than it was when they began to refine it, after com- 
pleting the heavy forging. In such cases, the temperature is 
often still further increased to secure heat enough to draw 
the temper. When the required temperature has been reached, 
the tool is taken from the fire and the cutting end is im- 
mersed in the bath, part way up the length of the heat. It is 
then withdrawn and the blade is next polished with a stick 
covered with emery or with emery cloth. The blacksmith 
then waits for the temper to run down from the red hot 
part above the blade, and when the desired temper shows by 
color, the whole chisel is immersed in the bath. When suf- 
ficiently cool, it is given to the man who is to use it. 

By this treatment, the blacksmith has undoubtedly undone 
a part of the mischief and all of the good—if any—that was 
produced by his cold hammering. In nine cases out of ten, 
he has heated the vital part of the tool too hot for good re- 
fining in order to make the heavy part hot enough to draw the 
temper. Any steel that will not stand this treatment and make 
a good chisel is condemned by him. 

Now let us see how a blacksmith who keeps the tools in 
order for a gang of more than 100 men does such work. He 
takes a piece of steel of the right length for a chisel, heats 
it to a bright red heat for one-third of its length, and draws 
the cutting end down on his steam-hammer to about twice its 
finishing thickness. This being done, he returns the tool to 
the fire and reheats it to about the same temperature as be- 
fore. The work is next taken to the anvil, and by means 
of a hand-hammer and light sledge in the hands of the 
.helper, the chisel is quickly shaped, with the blade still red- 
hot, or nearly so, when finished. Instead of resorting to cold 
hammering to refine the steel, the chisel is again returned 
to the fire, and a second piece that has been getting warmed 
up on the side of the fire is also moved to the center at 
this time. The chisel just forged, when heated to a low red 
heat, is thrust into the annealing box and left to cool. All 
the subsequent chisels are treated in the same manner, and 
if any of them are required for immediate use, the ones that 
were forged first are selected; if not entirely cold, they are 
plunged into water to make them so. 

The hardening process used for chisels cooled by either of 
the preceding methods is as follows: A piece of iron is laid 
across the fire and partially buried. The thin edge of the 
chisel is laid on this iron and the heat allowed to take hold 
some distance back and run up to the edge. The blade is 
then dipped and hardened well up, so that in most cases there 
is not enough heat left to draw the temper. In hardening 
chisels by this method, the temper is drawn at a light blue. 
Chisels hardened and tempered in the manner described are 
put aside for future use, and it is claimed that if they are 
allowed to remain several days they are better than when 
used at once. 

It may seem that this is quite a rigmarole for forging and 
hardening so simple a tool as a cold chisel. The question 
arises, does the end justify the means? The fact that this 

* Address: 393 Summer St., Stamford, Conn. 
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blacksmith keeps the tools in shape for more than 100 men, 
and that every one of these men will swear that the tools are 
the best he ever used in any shop where he has worked, leads 
to the supposition that there is something in it. 

This same method of treatment may be safely applied to all 
forged tools, so far as omitting the cold hammering and heat- 
ing of the larger parts to draw the temper is concerned. It 
is an established fact that many of the high-carbon and alloy 
steels require reheating to relieve the forging strains and 
tnat they are improved by being reheated and allowed to cool 
slowly after forging. It is also an established fact that these 
steels are ruined if they are hammered at any temperature 
much below a red heat. The inference is plain that the steel 
made nowadays does not require the old time blister-steel treat- 
ment, and that it will not stand it and yield the best results. 
The most economical steels to use are now made in such a 
way that they need no refining on the part of the blacksmith. 
You will get less hardening cracks by hardening in saturated 
brine than by hardening in water, but in any case the piece 
must be kept moving in the hardening fluid. These notes were 
supplied to the writer by the manufacturer of a well known 
and extensively used brand of Swedish steel (Fagersta), but 
the method is equally applicable to all high-grade steels. 

* * * 


A COMBINATION OF GRINDER AND 
MILLING MACHINE 


By S. A. MCDONALD* 

The accompanying illustration shows a way of combining 
two machines to perform an operation on a piece of work 
which could not be handled otherwise with the average small 
shop equipment. The work done consisted of a special ma- 
chine table 5 feet long and 2 feet 2 inches wide, to which 
were fastened a series of rows of % by %-inch cold-rolled 
steel bars. Five of these guide bars were to be parallel 
within a variation of less than 0.005 inch for their full 
length; hence, it was considered necessary to grind them. 


A Combination of Grinder and Milling Machine 


This was a job for a large plain grinder, but, as such a 
machine was not available, the following method was re- 
sorted to: 

The platen and grinder bed of a No. 2 Walker grinder were 
placed on the table of a No. 14A Garvin milling machine, 
the grinder bed being clamped to the table of the mill- 
ing machine, and the table to be machined bolted to 
the grinder platen. By this arrangement the combined 
travel of the grinder and milling machine tables was 
sufficient to cover the work. A lathe grinding attachment 
was fastened to the overhanging arm of the milling machine. 
This attachment was belted to a pulley on the lineshaft. By 
shifting the arm in or out, the emery wheel] was set to 
approximately the right position, and the arm clamped. The 
final adjustment was then made by the transverse feed of 
the milling machine. The grinding was done with the 
side of the wheel and a very smooth finish was obtained, 
well within the limits of accuracy required. 


*Address: 651 53rd St., Brooklyn, N. Y. 
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DYNAMICS OF GAS ENGINE CAMS—2 


AN INVESTIGATION INTO THE RELATIVE MERITS OF DIFFERENT TYPES OF CAMS 


BY M. TERRY™* 


In the previous installment of this article an analysis was 
made of a tangential cam, such as is commonly used in gas 
engine design for automobile engines. In the present install- 
ment, it is proposed to make a similar investigation with rela- 
tion to a uniformly accelerated and retarded motion cam, in 
order to definitely determine if the latter possesses advantages 
over the tangential cam. 

In comparing different types of cams, or even cams of the 
same type, we must make them alike in all respects but the 
one we wish to investigate. It is evidently impossible to 
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Fig. 14. Spring Pressure Diagram for Tangential and Uniformly 
Accelerated Motion Cams 
draw any conclusions by comparing cams of different lifts and 
base circles and driven at different speeds, or having followers 
of different diameters, possessing different clearances and pro- 
ducing different timing of valves. 

Since the object of our investigation is to find out which 
shape of the two cams is more suitable in a dynamic respect, 
we shall make our uniformly accelerated aand retarded mo- 
tion cam identical with the tangential cam discussed in the 
first installment. In other words, our new cam must comply 
with the following requirements: 

Base circle = 1.000 inch in diameter. 

Roller circle = 1.000 inch in diameter. 

Lift = % inch. Full lift must be attained in the same 
length of time, 7. e., in 53 degrees of the angular motion of 
the cam. 

Weight of reciprocating parts = 1.6 pound. 

The same rotary speed, 7. e., the camshaft turns through 1 
degree in 1/5000 second. 

The same timing, which, so far as individual cams are con- 
cerned, means that the exhaust and inlet valves should stay 
open 110 degrees and 100 degrees, respectively. 

The same amount of clearance between the valve lifter and 
the valve stem. 

The last’ item, it will be noted, does not call for the 5 de- 
grees clearance angle assumed with the tangential cam, and 
the reason for this will be shown presently. 


Clearance and Clearance Angle 


In the early part of the first installment reasons were given 
for the necessity of clearance whenever the poppet type 
of valve is used. The amount of clearance given is, in general, 
arbitrary, and with different manufacturers it varies from 
0.004 to 0.010 inch. With the valve gear arrangement shown 
in Fig. 15 a backlash of, say 0.006 inch is obtained by inserting 
a steel gage 0.006 inch thick between A and B; the timing 
gears are then adjusted so as to secure the timing originally 
intended for that motor. When this last object is attained 
with a reasonable degree of accuracy the screw B is locked 
securely in place, and only a slight pull should be sufficient 
to remove the gage. 

It is clear, then, that the valve lift is equal to the cam lift 
less the clearance, and that the follower would rise the amount 
of backlash before the valve proper is started on its upward 
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journey. This loss in valve lift is generally neglected, but its 
effect on valve timing is universally recognized. 

In Fig. 16, O is the center of the tangential exhaust cam 
which turns counter-clockwise. The cam and its follower are 
shown in the position where the latter starts on its upward 
motion. As before, assume that the cam is stationary and 
that the roller moves to tthe right; its center @ will describe 
a straight line CC,, and in doing so the distance between O 
and C will increase. When such a point, (,, is reached that 
O0C,— OC equals the backlash, the valve will begin to open. 
The angle COC, is known as the clearance angle or the angle 
of backlash. 

od 
cos COC, = SS 
OC, OC + backlash 

In general, the amount of backlash iis assumed first and the 
angle of clearance is determined afterwards. Since, however, 
in the case analyzed in the previous installment of this article 
we have assumed the angle of backlash to be 5 degrees, our 
first problem is to determine the amount of clearance corre- 
sponding to 5 degrees. 


1 


oc 


cos 5 deg. = , or & = 0.00382 in. 


1 @ 

Our next problem is to determine 
the clearance angle of the uniformly 
accelerated and retarded motion cam 
corresponding to this amount of back- 
lash, 7. e., 0.00382 inch. 

Uniformly Accelerated and Retarded 
Motion Cam 

Almost every text-book on mecha- 
nisms mentions the uniformly accel- 
erated motion type of cam. In our 
case it would be a cam so shaped as 
to impart to the roller center a uni- 
formly accelerated motion during the 
first half of the lift, and a uniformly 
retarded motion during the second 
half. 

If A=acceleration per second, in 

feet per second (constant), 
¢—=time in seconds, 
v=velocity in feet per second, 
S= lift in feet, 
Then 
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TA (1) 
S= A? (2) 
These equations can be applied only 
within the limits of one-half the lift. 
A is unknown for the present, but its 
value can be readily determined from 
the last equation. In the present case: 
S=1/8 inch, or 1/96 foot, 
t= 264% X 1/5000 = 0.0053 second, 


28 Machinery,N.Y. 
A=—= 741 2/3 feet per second per 


te [second. 


Fig. 15. Valve Mechanism 


To find the clearance angle w corresponding to a backlash 
of 0.00382 inch: 
2S e003 82) Xela 


= 
A 741 2/3 
from which we find t= 0.000926 second. But 
1 
‘=z X —_, 
5000 


from which 7=—5000 X t=5000X 0.000926 = 4.63 degrees, or 
4 degrees 38 minutes. 

The clearance angle of the uniformly accelerated and re- 
tarded motion cam being equal to 4 degrees 38 minutes, the 
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total angle of the exhaust cam = 110 deg. + 2 X (4 deg. 38 
min.) = 110 deg. + 9 deg. 16 min. = 119 degrees 16 minutes 
(see Fig. 17), and the total angle of the inlet cam = 109 de- 
grees 16 minutes. 

The cam shown in Fig. 17 is what may be termed the equiva- 
lent of the tangential cam, Figs. 9 and 10, previous install- 
ment. 

In order to plot an accurate lift curve (Fig. 18), as well as 


TABLE IV. ANALYSIS OF UNIFORMLY ACCELERATED MOTION CAM 


a. a L a. a L 
if 0.000356 | 0.000178 15 0.000356 | 0.040050 
2 0.000356 | 0.000712 16 0.000356 | 0.045568 
3 0.000356 | 0.001602 17 0.000356 | 0.051442 
4 0.000856 | 0.002848 18 0.000356 | 0.057672 
5 0.000856 | 0.004450 || 19 0.000356 | 0.064258 
6 0.000356 | 0.006408 || 20 0.000356 | 0.071200 
7 0.000356 | 0.008722 || 21 0.000856 | 0.078498 
8 0.000856 | 0.011892 || 22 0.000356 | 0.086152 
9 0.000856 | 0.014418 23 0.000356 | 0.094162 
10 0.000856 | 0.017800 || 24 0.000856 | 0.102528 
ith 0.000856 | 0.021538 25 0.000356 | 0.111250 
12 0.000356 | 0.025682 2 0.000856 | 0.120828 
13 0.000856 | 0.080082 26.5 | 0.000856 | 0.125000 
14 0.000356 | 0.084888 sie gh yace eke Sav eee al Mee re ie eee 


to draw the contour of our new cam (Fig. 17) we shall make 
a table of lifts for each degree of the cam. 
Equation (2) may be put in the form: 
L= Yaa? 
where L is the lift of the cam follower in inches, a is the cam 
angle in degrees, and a the acceleration per degree, in inches 
per degree; this acceleration is, of course, constant and can 
be readily determined : 
2L 2X 0.125 
i S=— 
a; (26.5)? 
(Since full lift is attained in 58 degrees, a lift of 0.125 inch 
corresponds to an angular motion of 2614 degrees.) 
Knowing now the value of a, and by assigning various val- 


= 0.000356 inch. 


Fig. 16. Relation between Clearance and Clearance Angle 


ues to a in the equation just given, we can determine the lift 
or position of the roller center for every degree of the cam. 
This is done and the results are compiled as shown in Table 
IV. With the help of this table we can now plot a complete 
lift curve, since the latter is symmetrical both with respect to 
XX and YY, Fig. 18. 

Again, with O as the center of our cam (Fig. 17) strike two 
arcs AA of 1 inch radius and CC of 1% inch radius, and from 
intersections of these arcs with the radial lines of the cam 
lay off proper lengths as indicated in the third column, Table 
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IV. A line through the points thus obtained represents the 
path of the roller center; if from these poinits as centers we 
strike a number of arcs the radii of which are equal to the 
radius of the roller, the curve drawn tangent to these ares 
will give us the contour of the cam. 


The Valve Spring 


In the previous installment we have fully discussed the 
functions of the cam and of the valve spring, and the conclu- 
sions there arrived at hold good for the uniformly accelerated 
and retarded motion cam. It remains now to select a suitable 
valve spring. If 

T =spring pressure in pounds, 

A=acceleration per second in feet per second required by 

the cam, 

m= total mass of the reciprocating parts of the valve gear 

plus one-half the mass of the spring proper, we have: 


AX16 742-X 1.6 


Since A is constant, 37.1 pounds of pressure is all that is 
required of the spring at any point from one-half to full lift 
of the cam. In other words, the ideal spring for a uniform 
motion cam is the one whose stress-strain curve is a horizontal 
line. This, of course, is an impossibility, for within its elastic 
limit any spring will exert pressure directly proportional to 
its distortion. 

In Fig. 14 (reproduced from the previous installment) the 
line FG represents the spring pressure required by the uni- 
formly accelerated and retarded motion cam. If we wish to 
use the same spring that we have designed for the tangential 
cam, and give it the same excess of pressure at F as it has 
anywhere between the lines BC and DE, we shall obtain HK 
for our actual spring pressure line. This would give us a 
spring, the initial and final pressures of which are 35.8 pounds 
and 44.4 pounds, respectively. In other words, a greater 
spring pressure is required for the uniformly accelerated and 
retarded cam. 

Our conclusions in regard to the relative stiffness of springs 
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Fig. 17. Lay-out of a Uniformly Accelerated and Retarded Motion Cam 


required for the two cams are substantiated by an actual test 
of two engines identical in every respect but for the shape of 
their timing cams. The two engines were originally equipped 
with identical valve springs. The follower of the uniformly 
accelerated motion cam developed a tendency to “jump” the 
cam at from about 2100 to 2200 R. P. M. of the engine; the. 
follower of the tangential cam showed signs of the same tend- 
ency when the engine speed exceeded 2400 R. P. M. The 
“jumping speed” of the first follower was raised to about 2500 
R. P. M. by equipping its motor with additional valve springs. 
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The two motors were built for racing purposes, and if the 
writer remembers correctly, the valve lift was 7/16 inch (un- 
usually high for automobile engines); the weight of recipro- 
cating parts of the valve gear was 2.7 ‘pounds, and the spring 
pressures were 175 pounds for the tangential and about 200 
pounds for the uniformly accelerated motion cam. The ex- 
periment referred to took place over two years ago, and its 
results were contrary to the expectations of all concerned, for 
the prevailing opinion among designers is’ that of the two 
cams it is the tangential one that requires the stronger spring. 
To quote Mr. P. M. Heldt (Horseless Age, July 5, 1911, pages 
4and5): “* * * this computation is based on supposition 
that acceleration and deceleration of the valve are uniform. 
With a tangential cam this is not the case, and the spring 
should then be made slightly stronger.” 

The author takes exception to this opinion. A glance at 
Fig. 14 will suffice to convince anyone who is even slightly 
familiar with mechanics. Assume a multiple cylinder engine 
equipped with cams of both types; the valve springs are all 
alike, their pressure line being represented by DEH.. As the 
speed of the engine rises above the assumed maximum, the 
lines BC and FG would rise parallel to themselves; DH would, 
of course, remain stationary, for the spring pressure is inde- 
pendent of the engine speed. It is clear, then, that FG would 
be the first line to cross DH, or to put it in other words, the 
uniformly accelerated motion cam would be the first one to 
exceed the capacity of the spring. 

It would not be out of place here to mention ‘the fact that 
if one is very anxious to prove ‘the contention that a tangential 
cam requires more spring pressure than one with a uniformly 
accelerated motion outline, he can easily do so by “juggling” 
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Fig. 18. Acceleration, Velocity and Lift Curves for a Uniformly 
Accelerated and Retarded Motion Cam 


with the former. For instance, he can take the cam described 
in the first installment and give it a fillet of 1/16 inch radius 
instead of % inch. This will put a heavier duty on the 
spring, requiring it to perform the work of retardation and of 
acceleration in less time; but in this respect our com- 
parison of the two types of cams has been absolutely fair, for 
not only was the total time required to lift the valve to its full 
height the same in both cases, but in each case the time was 
equally divided between acceleration and retardation, and 
that is as far as one can go in making the two cams alike. 
The only difference between them lies in the nature of their 
accelerations: it is constant in one and variable in the other; 
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and, as has already been proved, in the case of the tangential 
cam it varies in such a manner as to favor the spring. 


Origin of Noise 


In a lecture delivered before the automobile class of the 
West Side Y. M. C. A., New York, Mr. C. E. Reddig, engineer 
of the United States Motor Co., speaking on the Silent-Knight 
motor, said, in: part: 

“The Knight engine is not different from standard engines, 
except in its valves; the cycles are performed in the usual 
manner, the gas is drawn from the carbureter, is compressed, 
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Fig. 19. Comparison of Velocity Curves. 
of Lift Curves 


Fig. 20. Comparison 


combustion takes place, and it exhausts, in the same manner. 
as in any of the four-stroke cycle engines. 

“The changes which in the Knight engine constitute the 
great improvement over ordinary’ types of engines are the 
silent, tremorless, sliding sleeves working away perfectly 
without care or attention. They make no noise, for they 
strike nothing. They cause no vibration.” 

Indeed, they make no noise, for they strike nothing. Not 
so with the poppet valve. In what follows we shall limit our 
discussion to ‘the type of mechanism shown in Fig. 15. The 
complete lift curves, Figs. 12 and 18, represent the motion of 
the follower and of all the parts rigidly connected to it. The 
motion of the valve proper, while following along the same 
curve, does not commence until after the cam follower rises 
the amount of the backlash. In other words, the valve motion 
begins at M, the point of intersection of the lift curve with 
the clearance line; likewise it ceases at N. 

If at M and N we erect ordinates until they intersect the 
velocity curve, the cause of noise will become apparent: I. 
The cam follower possesses a definite velocity at the instant 
it comes in contact with the valve stem. 2. The valve pos- 
sesses the same velocity when its head comes in contact with 
the valve seat. Whenever two bodies possessing different 
velocities come in contact, impact takes place; and in the case 
of poppet valve engines, there are two impacts per cycle for 
each valve in the engine. 

The impact due to the valve striking its seat can be most 
readily analyzed. Owing to the rigidity of construction of 
both the valve head and the cylinder casting, practically no 
deformation of either can take place after the impact, and, 
consequently the velocity of the valve must vanish almost in- 
stantly. At the instant the valve strikes its seat, the former, 
owing to its velocity, possesses a definite amount of kinetic 
energy, the value of which is % mV’, where m iis the com- 
bined mass of the valve, and of_all the parts attached to it, 
plus one-half the mass of the valve spring, and V is the 
velocity of the valve at the instant it strikes the seat. Since, 
after the impact, V vanishes almost instantly, the kinetic 
energy of the valve must also completely disappear. However, 
energy cannot be created nor destroyed, and the kinetic energy 
of the valve merely undergoes a transformation and reappears 
in other forms of energy, namely: heat and sound. 

In just what proportion the kinetic energy resolves itself 
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into the above two forms is, of course, impossible to tell. Sim- 
ple observation seems to indicate that the pounding noise in- 
creases very rapidly with the speed of the engine, and we are 
justified in making the assumption that, at all ordinary engine 
speeds, noise constitutes a constant percentage of the kinetic 
energy of the valve at the moment of impact. We can write 
then: 
Noise = cx %mV’=K V 

where K is a constant. 

This assumption is very useful for the purpose of compar- 
ing the pounding action of valves due to different cams. 


Tangential vs. Uniformly Accelerated Motion Cams 


Sub-figures (,) refer to uniformly accelerated motion cam, 
and sub-figures (,) to the tangential cam. 
Let S,—backlash in feet, 
A,—= acceleration per second, in feet per second, 
V,—=velocity of the valve in feet per second at the 
moment of impact, 
B.— angle of backlash = 4 deg. 38 min., or 4.63 degrees, 
t,—==time in seconds required for the cam to turn 
through the angle of backlash =f, X 1/5000. 
S,= backlash in feet, 
! »c= average acceleration per second, in feet per second 
H during the angle of backlash, 
V,=velocity of the valve in feet per second at the 
moment of impact, 


8,— angle of backlash = 5 degrees (see previous in- 
stallment), 
t,— time in seconds required for the cam to turn 
through the angle of backlash=f8, x 1/5000. 
Then 
Ve APE (3) 
Ve Ant (4) 
8," Ape (5) 
2% A, tt? (6) 


Substituting (3) and (4) in (5) and (6), respectively, we 
obtain : 
Si VW Vt, (7) 
S.= V. t, (8) 
But S,=S.,, since the amount of backlash allowed was the 


same in both cases. Hence % V, t, = % V. ft, (9) 
V;, t3 
and —-= (10) 
We ty 
Now since ¢—8, X 1/5000 and #,= 8, X 1/5000, 
t, Bs 
=— (11) 
ai ais}h 
Substituting (11) in’ (10): 
Ma. biBe 5 
WG ky Se . 
Now, then, everything else being equal, we can write: 
Noise due to the uniformly accel- 
erated motion cam Vee 52 
SS SS —— Gs 
Noise due to the tangential cam Ve Bier AO 3s 


or 16 per cent greater. 

The fact that in the early stages of opening and the jJate 
stages of closing, the valve velocity due to the uniformly ac- 
celerated motion cam is greater than that due to the tangen- 
tial cam can be shown graphically by superimposing the veloc- 
ity curves of the two cams. (See Fig. 19.) 


Lift Curves Compared 

Our study of the two cams would remain incomplete if we 
failed to compare their lift curves. As a matter of fact, these 
are the only curves that the majority of designers ever 
take pains to construct and to compare. The object of their 
comparison, however, has nothing to do with the dynamics of 
the cams themselves. 

In Fig. 21 is shown what is known as a flat-seated valve. 
The effective area for the passage of gases iis that of a cylindri- 
cal surface whose diameter is D and whose height is Y. This 
area is equal to DY, where 7 and D are constants, and 
Y at any instant is the actual rise of the valve. When a 
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cone-seated valve is used, the relation between the effective 
area-opening and the valve lift.is somewhat more complicated. 

It is the aim of every designer to provide as large gas 
passages as possible in order to increase the volumetric effi- 
ciency, and—along with it—the output of his engine. At 
any instant, then, the lift regulates the amount of charge 
admitted, and, thus, the former can graphically represent 
the latter. The total charge taken in during the suction 
stroke of the engine, and consequently, the output of the latter 
can be represented by the lift-integral, 7. e., by the area 
bounded by the lift curve and the clearance line. 

It is clear, then, that the output of the two identical en- 
gines equipped with different cams would be approximately 
proportional to their lift-integrals, and it is for the sake of 
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Fig. 21. Relation between Lift and Discharge Area 


comparison that we have superimposed the lift curves of our 
two cams, as shown in Fig. 20. The advantage is in favor 
of the uniformly accelerated motion cam, but the amount of 
this advantage is very slight, as anyone can see at a glance. 

To sum up our results: 

1. A tangential cam requires less spring pressure than a 
uniformly accelerated and retarded motion cam. 

2. It produces less noise. 

3. It can be manufactured more cheaply and accurately. 

4, The indicated horsepower of the engine would, in all 
probability, be the same, no matter which type of cam were 


employed. 
* * * 


OIL-MIXED PORTLAND CEMENT CONCRETE 

A serious drawback to the general use of concrete for tanks, 

cisterns, house walls, cellars, etc., is its permeability to 

moisture. A concrete cistern, unless specially treated, is 


likely to be leaky, and even if leakage is not serious, it is 
usually objectionable on account of the dampness resulting 


from it. 
ful. 


Concrete block houses are often damp and unhealth- 


for general application. One of the simplest, cheapest and 
most effective yet found is that developed by the U. S. Geologi- 


cal Survey in the office of public roads by Mr. L. W. Page. 
Mr. Page found that a heavy residual mineral oil of 0.93 


specific gravity, mixed with Portland cement, makes it water- 
proof and does not weaken when the concrete consists of, say, 
cement, one part, sand, three parts, and oil not more than 
ten per cent by weight of the cement. Concrete mixed with 
oil requires about fifty per cent longer time to set hard, and 
the compressive strength is slightly decreased, but not seri- 
ously. The bond or grip of oil concrete on steel is much de- 


Several formulas for making concrete waterproof have 
been successfully used but some of them are too expensive ~ 


creased when plain bars are used, but formed bars, wire mesh | 


or expanded metal act as effectively in it as in ordinary 
concrete. 
* * * 
It has hitherto been believed that pitchblende, the mineral 
containing the largest amount of radium of any mineral 
known, was principally to be found in Austria. It is now 


stated, however, that this mineral is found in even greater : 


quantities in one of the northern provinces of Sweden, and 
that it is only a question of time when these deposits wilt be 
worked for obtaining the radium contained in them. 
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MODERN METHODS OF A PRESS WORKING PLANT 


DESCRIBING WORK DONE BY THE WORCESTER PRESSED STEEL CO. 
BY CHESTER L. LUCAS* 


Nestling under a hillside at Greendale, one of the pretty 
suburbs of Worcester, Mass., are the works of the Worcester 
Pressed Steel Co., an “aviator’s view” of part of which is 
presented in Fig. 1. The buildings of the plant embrace the 
main press working factory; the foundry for making special 
tool castings for dies, die beds, etc.; a new building for 
pickling, with ventilated roof 45 feet high; the rolling mill 
for cold-rolling strip steel; the acetylene gas generating house; 
the annealing and casehardening building; the storage and 
shipping building; the office building and the power house. 
The business was established in 1883 under the name of the 


Fig. 1. 
Worcester Ferrule & Mfg. Co., at which time it occupied 7000 


square feet of floor space and employed 20 hands. At the 
present time the plant covers 70,000 square feet of floor space 
and gives employment to 250 men. 

This manufactory specializes in cold drawing, 
forming and stamping shapes to order from steel, 
aluminum and other sheet metals. 

Rolling the Metal 

On account of the accuracy and various thicknesses of steel 
required for pressed and seamless drawn metal products, as 
well as the necessity for having sheet metal with highly 
finished surfaces, this company maintains a pickling and 
rolling department of its own, for cold-rolling the steel to 
its finished gage. A section of this department is shown in 
Fig. 2. On the two machines shown, the steel rolls themselves 
are 12 inches in diameter. During the rolling operation, the 
rolls are kept flooded with oil. To furnish adequate facilities 
for this work, a new building 70 feet by 110 feet has just 
been completed and equipped with most modern vats, cranes 
and appliances. Work has also been started on another new 
cold-rolling mill, 150 feet by 100 feet in size and of steel and 


pressing, 
brass, 


glass construction. A fireproof addition to the main press 
shop, 90 feet by 100 feet in size, is now being erected. 
Making Radiator Fans 
One of the interesting jobs of press work done in these 
works is the making of a one-piece steel fan for an automobile 
* Associate Editor of MACHINERY. 


radiator. These fans are 14 and 16 inches in diameter, made 
of cold-rolled sheet steel 0.035 inch thick, and reinforced at 
the edge by an enclosed wire ring which stiffens the entire 
fan. The different stages in making the fan may be seen by 


Fig. 3. Evolution of a Radiator Fan 


referring to Fig. 3. Commencing with the blank at the left- 
hand upper corner, these pieces represent the work done: 
blanking; flanging edge; closing in preparatory to wiring; 
closing the wire in position; piercing between the blades; 
shaping the blades; electrically welding the spider and hub; 
and piercing the rivet holes in the hub. 

The blanking, flanging and closing-in operations are ordi- 
nary jobs of press working. The welding operation which 
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Fig. 4. Welding Fan Blades on a National Spot Welder 


connects the spider with the blades of the fan is performed 
upon a National electric welding machine, known as a spot 
welder. This operation is shown in Fig. 4. A helper clamps 
a spider upon the fan with a simple fixture, which centers the 
hole in the spider with the opening in the fan and holds both 
parts securely in place. This being done, the welding machine 
operator spot-welds an arm of the spider to a corresponding 
blade on the fan, hands it back to the helper, who. has, in the 
meantime, prepared another fan and spider for welding. The 
helper now removes the fixture from the fan and the welder 
completes the work on the other blades, while another fan is 
being placed in the fixture. There are three welds to each 
blade and fifteen welds to a fan. A welder and a helper will 
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turn out about 400 fans per day of ten hours, which makes a 
total of about 6000 welds per day. There are four of these 
machines in this department. 


Cold Forging 
A somewhat unusual branch of press work was developed 
and is followed to a considerable extent in this shop, viz: cold 
forging. Cold forging is the name commonly applied to the 
process of producing sheet metal shapes or pieces having 


Fig. 5. Steps in making Cold-forgings 
raised bosses or projections upon their surfaces. Some typi- 


cal examples of this class of work, as well as the steps followed 
in making them, are shown in Fig. 5. Such work requires 


Fig. 6. Heavy Knuckle-joint Press used for Cold-forging 


powerful presses, the samples shown being made in a heavy, 
1000 ton capacity knuckle-joint, Toledo press, which is shown 
in Fig. 6. Needless to say, such work requires dies that will 
stand this heavy pressure, and Vulcan steel is one of the steels 
which has proved very satisfactory for these dies. In the 
making of pieces of this nature, blanks are used which are 
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oftentimes waste punchings from the production of other 
pieces. These pieces are struck between the dies, which, 
except for the depressions for forming the bosses or panels, 
are flat. Such being the case, the result of this cold forging 
operation leaves the work in the condition shown by the 


Fig. '7. Making ae Difficult Stamping 


central pieces of each of the groups in Fig. 5. In each 
case, the blanks are shown to the left. All that now re- 
mains for the completion of the pieces is to run them through 
blanking operations to trim off the surplus metal. While 
there is nothing especially difficult about doing this class of 
work after the tools and methods are designed, it requires 


Fig. 8. An Unusual Stamping and its Evolution 
presses which are extremely powerful, and above all, dies 


which will withstand the severe work they must do. 


Successive Steps in Forming Typical Stampings 

Three sets of stampings showing the steps taken in making 
the respective pieces are shown in Figs. 7, 8 and 9. In Fig. 
7, the piece shown is very difficult to produce, mainly on ac- 
count of the small diameter of the small end. In producing 
this piece, the first step consists of cupping the blank, as 
shown at the extreme upper left-hand corner. From this 
blank, the stock is gradually worked toward the point to get 
enough metal into position to form the narrow thimble-shaped 


Fig. 9. 


Steps in Drawing a Flanged Cup and the Last Operation Punch 


end, without enough strain being exerted upon the metal to 

The pierced end is, of course, the result of the final 

operation. The metal is kept a uniform thickness throughout. 
In Fig. 8, an unusual piece of work is shown in the making 
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of a special steel ferrule. The difficulty in producing this 
ferrule lies in the fact that it must be opened out from the 
small end after being drawn. It takes nine operations to 
complete this piece, the first operation consisting in drawing 
the shell in the usual way, leaving a shoulder at the mouth, 
and the final operations consists of punching out the bottom, 
expanding the small end and shaping the finished piece. 

In Fig. 9, six steps in making tthe special stamping at the 
right-hand lower corner are shown, together with the pierc- 
ing punch used in the final operation. Up to this final oper- 
ation, the work consists of plain drawing, but the last opera- 
tion embraces the cutting of the central hole, the formation 
of the ribs on the beveled section, and the piercing of the 
small cuts around the edge. It will be noticed that these 
cuts are not round holes, but are made by a combined shear- 
ing and forming operation effected by the special punch shown 
in the center of the illustration. The individual punches on 
this tool are held in position py set-screws so that they are 
easily renewable if broken. 


Perforating Tools 


Except by those directly connected with the manufacture 
of telephone mouth-pieces, it is not generally known that 
the best type of these pieces is made with a steel core be- 
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Fig. 10. A Simple Set of Perforating Tools 


neath a hard ‘rubber covering. It is, of course, apparent that 
the strength of such a mouth-piece exceeds the solid rubber 
article, and, moreover, more durable threads are secured 
when cut in the steel core than is the case when the threads 
are cut directly in the rubber. For the purpose of making 
the rubber adhere firmly to the steel core, it is necessary that 
perforations be made in the metal, through which the rubber 
can run. Two sets of tools for this operation are shown in 
Figs. 10 and 11. Fig. 10 shows the simpler set in which 
the die is mounted within the arbor, which is shown just 
behind the operator’s left hand. This arbor is, in turn, sup- 
ported by a base which is clamped to the press bed. The 
punch is shown directly over the arbor which, of course, 
holds the die. For indexing, a spring finger, the rear end of 
which is shown in contact with the operator’s finger, is sup- 
ported by a suitable bracket from the base of the fixture. 
Pressure upon the end of this finger causes the gaging end to 
extend, and the slot previously cut in the core is turned 
against the end of this finger while the next slot is being 
punched. This operation is repeated until all six of the slots 
have been perforated, when the finger is released and springs 
back out of the way. After the completed piece has been 
taken from the arbor, the six pieces of scrap drop through the 
arbor. 
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A second set of perforating tools is shown in Fig. 11. These 
tools are a little more complicated in design, but they are 
also more efficient and more interesting. They consist essen- 
tially of the bedplate upon which the base block of the fixture 
is mounted, supporting the work on the arbor, which may 
be seen at the center of the illustration. The punch is fitted 
with a spring stripper. The die, of course, is mounted in the 
arbor. Rotation of the work upon the arbor is secured by 
means of the automatic indexing mechanism, which is oper- 
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Fig. 11. Perforating Tools with Provision for automatically 


rotating the Work 

ated through a bracket that extends downward from the ram 
of the press. This bracket is fitted with adjustable button head 
“pushers” which reciprocate the end of the lever, one end 
of which appears between the pushers. This lever com- 
municates with the indexing plate by means of a pin at its 
opposite end. A handwheel operates a friction disk which 
acts against the end of the work. When the lever is de- 
pressed, the index plate turns the work by means of a ratchet, 
just 4% of a revolution; therefore, after the press has operated 
continuously for eight revolutions, a new piece is put on the 
arbor. The latch at the extreme lower right is used to facili- 
tate the removal of the work. 


Flexible Bins and Steel Buckets for Handling Stampings 
in Quantities 


An important part of the work done by this concern is 
making high-grade rear axle housings, brake drums, hub 
flanges, hub caps, ball bearing cups and retainers, and other 
stamped parts for automobiles, motorcycles, bicycles, cream 
separators, textile and electrical machinery, and for many 
other purposes. 


Fig. 12. 


Production Methods 
For handling steel stampings in large quantities many un- 
usual methods are employed. In Fig. 12 may be seen a method 
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of bin construction which is used for handling heavy stamp- 
ings in large lots. These bins consist of sections which may 
be fastened together, forming a semi-flexible arrangement 
that may be moved to any position on the floor and expanded 
or contracted at will, as there is no bottom. A method of 
transporting work about the factory, is by means of sheet 
steel buckets handled by an electric traveling crane. Punch- 
ings and stampings except those which are light and easily 
bent, are thus treated like so much Building material, being 
shoveled into the bucket and dumped from it in the same 
manner. Small cans like that shown at the right, are com- 
mon to all shops for holding small quantities of work. 

Power is derived from a hydro-electric plant, situated on the 
Connecticut River, sixty miles away. This power is carried 
to the factory at a tension of 23,000 volts, at about half the 
cost of steam power if produced by coal at the plant. All 
the presses are driven by individual electric motors. 

Credit is due Mr. F. C. Cutler, sales manager of the above 
company, for cooperation with the writer in preparing this 


article. 
* * * 


STOVE-BOLT TAPS 


BY A 


In the March, 1909, number of MAcHINERY, an article 
accompanied with tables was published giving data for the 
making of stove-bolt taps. As is well known, there is no 
standard for this class of taps that has been accepted by all 
the different makers, and the diameters of taps made by 
different manufacturers vary to a great extent. The dimen- 
sions given in the upper part of the table below represent 
the practice of two of the more prominent tap manufacturers, 
the dimensions of whose stove-bolt taps agree with slight (and 
practically unimportant) differences. The dimensions for the 
pitch diameters have been obtained by measuring the taps 
with the ordinary type of screw thread micrometers for the 


TABLE OF STOVE-BOLT TAPS 


SQUARE=E 


| Machinery 
Flat in Bot-| Flat Numb 
Nominal | Octaje |_Pitch | Root tom ot il Top of | ate 
Size | Diameter Diameter | Diameter Lees od ete 
By 0.166 | 0.1500 | 0.1384 | 20U.S. ! 0.0110 28 
*, | 0.197 | 0.1745 | 0.152 | 20U.8. | 0.0094 | 24 
ais 0.228 | 0.1965 | 0.170 | 18 U.S. | 0.0079 22 
+ 0.257 | 0.2285 | 0.200 | 11 U.S. | 0.0112 18 
fs | 0.817 | 0.2855 | 0.254 | 10U.8. | 0.0067 18 
B 0.854 | 0.38165 | 0.279 | 10 U.S. | 0.0067 16 
Nominal A | B rel D E F 
Size | 
BE $ 135 32 0.166 $ 24 
aie 1 a i + 0.197 8 28 
. hm pale + 5) 0.228 WN ae he 
t 1 ech Ss 0.257. | & 24 
zs 14 1}; pr 0.317 48 2% 
8 1} 13; 8 0.354 es Q15 


standard number of threads per inch within the range of 
each micrometer. As the thread, however, is not a regular 
U. S. standard thread, but is provided with a wider flat at the 
bottom of the thread than that corresponding tto the number 
of threads per inch in the taps, care had to be taken when 
measuring these angle diameters so that the spindle would 
not bear upon the flat in the bottom of the thread; in other 
words, the point of the spindle at A, in the accompanying il- 
lustration, had to be flattened sufficiently so as to clear the 
bottom of the threads. 

It will be seen that some of the dimensions differ from those 
given in the March, 1909, number. It would, of course, be 
desirable to the trade if all the tap manufacturers could agree 
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upon one standard, and it is believed that the table given 
herewith represents the practice to which probably the largest 
proportion of this class of taps conform. The thread has an 
angle of 60 degrees, with an arbitrary flat on the top, and 
a flat at the bottom corresponding to that of the standard 
U. S. thread for pitches coarser than the actual number of 
threads per inch in the tap. Hence the taps can be cut with 
regular U. S. standard thread tools selected for a coarser 
pitch than that of the thread to be cut. For example, when 
cutting the thread in a 3/16 inch stove-bolt tap, ithe lathe is 


RY 


XY 
RX 


Illustration showing Modification of Point of Measuring Screw of 
Thread Micrometer for measuring Threads with Very Wide Flat at 
Bottom 


geared to cut 24 threads per inch, but a threading tool for 
20 U. S. standard threads per inch is used. It is of consider- 
able advantage to settle upon a width at the bottom of the 
thread that corresponds to certain U. S. standard threads, be- 
cause the expense and trouble connected with making special 
thread tools for these taps is thus avoided. As was mentioned 
in the previous article referred to, stove-bolt taps are made 
considerably larger in diameter than is the diameter of the 
screw, so that the nuts have a loose fit—a fit, in fact, that 
would not be tolerated for regular U. S. standard bolts and 
nuts. All taps of this kind have four fiutes. 


* * 


THERMO-HLECTRIC METHOD FOR TESTING 
THE STRENGTH OF MATERIALS 


An interesting development in the testing of the strength 
of materials is that known as the thermo-electric method. It 
has been found that a bar of a given material, upon being 
subjected to a tensile stress, will absorb heat as long as the 
stress does not exceed the elastic limit of the material, but 
that beyond this limit heat will be generated by the friction 
of the particles sliding over each other. The observations are 
made by thermo-electric couples, the terminals of which are 
connected to a sensitive galvanometer. The elastic limit of 
the material is recognized by the reversal in the temperature 
curves, presuming, of course, that the temperature indication 
does not lag behind the stress to which the material is sub- 
jected. The extended experiments undertaken by Messrs. 
T. R. Lawson and J. A. Capp of Schenectady, N. Y., as recorded 
in a paper before the International Association for Testing 
Materials, at its congress, September, 1912, indicate, however, 
that the break in the thermo curve invariably occurs at a 
higher stress than the elastic limit, as shown by the ex- 


tensometer. 
ce RB 


FOURTH DIMENSION SPACE ANALYSIS 


In a paper on the “fourth dimension” published in the 
Polytechnic Engineer for 1912, William J. Berry mentions a 
practical use for the mathematical analysis developed to 
prove the existence of four-dimensional space as follows: 
“The problem of motion in three-space is stated in terms of 
four variables—three for space and one for time. Now it is a 
well-known fact that the analogous problem in two-space may 
frequently be simplified by regarding it as a geometrical 
problem in three-space. The suggestion of a geometry of 
four dimensions to perform a like service for the problem of © 
motion in three is inevitable. ‘his is what makes four- 
dimension space analysis important, and is, in a large meas- 
ure, the justification for its study.” 
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THE MECHANICAL TESTING OF FILES* 


THE DEMAND FOR STANDARD MECHANICAL TESTS AND TEST METHODS 
BY GEORGE W. BURLEY} 


The association of standard test specifications with the 
purchase of engineering materials and tools is a distinctly 
modern condition, though in certain outstanding cases, engi- 
neering materials have been purchased subject to. their satis- 
factorily passing prescribed tests (more or less standard) for 
a considerable time. At present, however, it is an almost 
universal practice to demand standard tests on materials and 
tools where variations can exist in composition, design, con- 
struction, or manufacture. Practically nothing is left to 
chance, and any material or tool which does not excel, or at 
least equal the test standard, is rejected; if such material 
or tool represents a sample of any given quantity, the entire 
quantity is likewise condemned and rejected. The matter of 
a standard test is a most important one when viewed in con- 
nection with large contracts, as the acceptance of large quan- 
tities of materials or tools, which are not of the best quality 
obtainable at the purchasing price, is a source of loss that 
every progressive management seeks to eliminate. For this 
reason, the requirements of some commercial engineering de- 
partments are very stringent, though considering modern 


sists of distributing files of the brands that are to be com- 
pared among a number of reliable workmen, with the order 
to try them on the materials ordinarily worked on in the 
shops and report as to the order of merit of the different 
brands. These reports express each man’s judgment and form 
the basis of the decision of the purchasing department as to 
the brand to be finally selected when issuing orders for the 
files. This is not, however, a very reliable method of testing 
files, as it is a notorious fact that workmen can become so 
accustomed to the use of one brand of file, that even when 
called upon to choose between two or more brands, they will 
select the brand that they are used to—which they discover 
in some subtle manner—whether, in their honest opinion, that 
brand is better than the others or not. This is, of course, 
evidence of the conservatism of man. 
Early History of Mechanical File Testing 

Until the advent of the mechanical methiod of testing files 
embodied in the Herbert file-testing machine some five or six 
years ago, the above methods—each in its own sphere—were 
regarded as being the only two methods of testing files which 
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Difference of 11:1 between Durability 
of the Two Sides of a File 


Fig: 1: 


demands and needs, it cannot be said that they are anything 
but fair. 

Of the latest engineering materials and tools to come within 
the scope of standard commercial tests, one of the most im- 
portant is the ordinary file, of which it is no exaggeration 
to say that tens of thousands are made, used, and worn out 
every year. Now in every file-emanufacturing works, it has 
been the practice to test each file for sharpness by means of 
a “prover” before it is passed. A prover is nothing more nor 
less than a short piece of comparatively soft steel which is 
drawn over the face of the file by hand. If the prover drags 
as it is being drawn over the face of the file, the latter is 
passed; whilst if it slips too easily, it shows that the file is 
not cutting properly, and such files are rejected. This method 
of testing files, which in tHe hands of an experienced operator 
may produce fairly reliable results, is not entirely satisfactory 
because it depends too much upon the judgment of the work- 
man for its results. Everyone knows that personal judgment 
is a variable quantity, and likely, therefore, to lead to 
variable results. In engineering works where files are used, 
the old-fashioned method of testing files—and one still fin 
vogue in quite a large number of such establishments—con- 


*For further information on file making and file testing, see 
“Manufacturing The Vixen File,’ September, 1912, and other articles 
there referred to. 

+ Address: University of Sheffield, St. George’s Square, Sheffield, 
England. 
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Fig. 3. Abnormal Curves showing no Dependence 
upon an Operating Law 


were available—though a mechanical file tester has existed 
in a very crude form fcr something like twen'ty years. Me- 
chanical file-testing can be adopted by both file manufacturers 
and file users—the former for the purpose of improving the 
cutting and wearing qualities of their products: the latter. 
for the purpose of comparing files of different brands and also 
files of any one brand against the standard, in their effort to 
get the best that are available at the price. 

The history of the mechanical testing of files, although so 
brief, is one in which conservatism and opposing interests 
have played a very large part. It is certain, however, that 
every manufacturer of high-grade files is now quite prepared 
to allow his products to be submitted to a mechanical test, 
provided tthe conditions of the test command his complete 
confidence. On the other hand, it is quite as certain that he 
will not willingly submit his products to a test in which he 
believes there is a considerable° element of doubt as to the 
fairness and accuracy of the results. Consequently, it is of 
the utmost importance that the file test imposed should be 
one which commands the confidence of every one concerned— 
whether file manufacturer or file user. Care should be taken 
in applying the test 'to see that uniform conditions are main- 
tained, and that the truth respecting any file is not masked by 
outside influences brought to bear on the machine or test. The 
Herbert file-testing machine was described in detail in the 
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December, 1907, issue of Macuingery. The results of tests 
made with this machine have been subjected to a tremendous 
amount of both favorable and adverse comment, on the part 
of file manufacturers and file users alike, though more espe- 
cially the former. The reason why file manufacturers were 
and in many cases are still opposed to the use of the Herbert 
file-testing machine, for the purpose of determining the cut- 
ting qualities of their files and comparing them with a 
standard, has been because many of the results forthcoming 
were linexplicable and appeared to be contradictory. Thus, 
files which both manufacturers and users have regarded as 
being of the very best quality have given extremely poor 
results in the Herbert file-testing machine. In many cases, 
great differences in cutting power and durability are reported 
to have been discovered, by means of this machine, between 
the two sides of one and the same file. Similarly, files of the 
same grade and make have shown great variation, even when 
the utmost care has been taken in the process of manufacture 
to eliminate differences and to produce files similar in every 
respect. According to tests made on this machine, differences 
between the two sides of a file as great as 30:1 have been 
reported, while a difference of from 4:1 to 10:1 is by no 
means uncommon, even amongst the very best brands of files. 
Fig. 1 shows a difference of 11:1. Under ordinary circum- 
stances of manufacture, it is not feasible to suppose that such 
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Fig.4. Diagram showing Gradual Blunting of Files 


huge differences can possibly exist, and it is these extraordi- 


nary results that have shaken the confidence of file manu-. 


facturers in the reliability of the results produced by file- 
testing machines. 

There is, however, a real demand for a mechanical file test, 
notwithstanding the opposition of file manufacturers and 
others. The file-testing machine, in one form or another, has 
come to stay, and it will sooner or later be recognized as a 
necessity in the domain of engineering testing, where it will 
be used in connection with all large contracts for files. With 
this idea in mind, the subject of mechanical file-testing has 
been investigated during the past three or four years by Dr. 
W. Ripper and the writer in the laboratories of the Applied 
Science Department of the University of Sheffield, where a 
Herbert file-testing machine has been installed and thoroughly 
examined, together with the results which have been obtained 
from iit. The method of procedure followed with this machine 
is briefly given: The file to be tested is held rigidly between 
two headstocks, which are carried on a reciprocating table. 
The test bar is supported on grooved rollers, in a horizontal 
position normal to the direction of motion of the table and 
file, and is pressed against the face of the file by means of a 
rope and weight. The movement of the file over the end of 
the bar causes a portion of the metal to be removed at each 
cutting stroke, the amount depending upon the composition 
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of the material of the bar and the cutting power of the file un- 
der test. The file cuts on the forward stroke only. At the end 
of this stroke, the bar is drawn a short distance from the file 
by means of a clutch mechanism. This condition is main- 
tained throughout the backward stroke, at the end of which 
the bar is released and allowed to come again into contact 
with the face of 'the file. The pressure of contact is 30 pounds 
per square inch, since the cross-sectional area of the bar is 
one square inch and the weight is one of 30 pounds. This 
pressure is maintained throughout the cutting stroke, the 
length of which can be varied to suit the conditions. To pre- 
vent chattering and jarring, and undue deflection of the file, 
heavy weights are supported on a rest which tis carried by 
one of the reciprocating headstocks, these weights pressing 
on the back of the file. A recording apparatus is attached to 
the machine, the number of cutting strokes made and the 
number of cubic inches of the bar filed away, up to any 
time after the beginning of the test, being instantly obtainable 
from the curve which iis automatically produced. 
Cause of Errors in Mechanical File Tests 

The early experiences of Dr. Ripper and the writer led 
them to believe that this machine possessed one or two de- 
fects, to determine the exact character of which, repeated and 
extended experiments were made. In the first series of ex- 
periments, only the best files of well-known makers were 
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Fig. 5. Mechanism for changing Relative Position of File and Work 


tested, the object being to eliminate, as far as possible, all 
outside influences upon the results of the tests. The results of 
the tests were quite normal in some cases, but in the ma- 
jority of the cases, extraordinary and unaccountable differ- 
ences of effectiveness or cutting power appeared to exist, 
both between files of the same batch and between the two 
sides of the same file. On examining the diagrams obtained 
from the machine during the tests, and also diagrams ob- 
tained from other machines, it was impossible to fail to notice 
at least two points in regard to their unusual character. The 
first point tto be observed was the peculiar shape of each 
curve, this giving no evidence of the existence of an operating 
law. Two general forms of diagram or curve were discovered. 
The first, examples of which are shown in Fig. 2, is the more 
usual; the lower section is practically a straight inclined line, 
with a very slight curve at its upper end turning it into the 
horizontal. The other form is a zigzag line, examples of 
whick are represented in Fig. 3; these diagrams show no 
signs of regularity and appear to contradict every mechanical 
law likely to operate in such a case.as this. The second 
point to be observed was the great apparent difference in 
cutting capacities, which were found by means of this ma- 
chine to exist between files belonging to the same batch, and 
between the two sides of the same file. In regard to the first 
point, we shall have to consider the nature of the file, and 
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the action of the machine upon it, to discover whether such 
curves are reasonable or not. In some quarters, the file is 
regarded as a cutting tool which works on the wedge principle, 
though in essence, its action is more like that of a scraper. 
Its teeth are small projections, which in the case of a new file, 
should have sharp edges. These teeth are capable of being 
pressed more or less into the end of the test bar under the 
influence of the weight of 30 pounds. The initial cutting ca- 
pacities of these teeth 
depend almost entirely 
—other things being 
equal—upon their sharp- 
ness, and the depth that 
C they are caused to pene- 


AXIS OF BAR 


trate in the end of the 
bar. From the very be- 
ginning of the test, the 
influence of the bar 
upon the teeth of the 
file is in the direction 
of blunting them, so 
that as the test pro- 
ceeds, the teeth become 
blunter and blunter. Ac- 
companying this condi- 
tion, there is a reduction in the depth of penetration of the 
teeth in the bar, although the pressure upon the file per square 
inch of bar surface remains constant. This reduction is due 
to the increase in the area of the flats on the teeth. 

From the foregoing, it would seem to be fairly obvious that 
as the test proceeds, the rate of cutting should show signs of 
falling off, this being indicated in the diagram Fig. 4 by a 
curve, having a tangential tendency towards the horizontal 
which increases as the test proceeds. Under these circum- 
stances, it is almost impossible to conceive the teeth of such 
a tool as the file retaining their original sharpness until the 


AXIS OF FILE 


DIRECTION OF MOTION 


OF FILE Machinery 


Fig. 6. Diagram showing Influence of 
Position of File on its Ability to cut 
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Fig. 6, was greater than 90 degrees; if the angle was reduced 
so as to be less than 90 degrees, as shown at a in Fig. 6, it 
would generally commence to cut. It was also discovered that 
the exact value of the angle between the 'two axes determined 
the rate of cutting, to a certain extent, the angle corresponding 
to the best position of cutting for one file not, necessarily, 
being the same.as the corresponding angle for another file, al- 
though in most of the cases the differences were very slight. 
These differences, however, were sufficient to affect the re- 
sults materially. It was found that the limiting angular posi- 
tions of the file, for maximum cutting powers, were those in 
which the point end of the file axis was 1/32 inch and 5/32 
inch, respectively, beyond the heel end, these measurements 
being made in a direction parallel to the axis of the bar and 
normal to the direction of motion of the file. 

From a consideration of this subject, it will be seen at 
once that: since there is such a wide diversity, it tis impossible 
to select the best cutting position of the file in any particular 
case; it can only be accomplished by sheer accident. This 
partly accountts for the wide apparent differences in the 
cutting capabilities of approximiately equal files. As the result 
of a further examination of the machine, it appeared that the 
mechanical action differed materially from the action of hand 
filing. The machine, as originally designed, holds tthe file so 
rigidly that it mioves across the end of the test bar in an 
absolutely constant and unchanging path, while in the case 
of hand filing, the path of the file is changed more or less at 
every stroke. Therefore, the conditions of a mechanical test 
made on this machine differ from those which obtain when the 
file is used in actual practice, the result of maintaining a con- 
stant direction of motion being the formation of grooves in 
the end of the bar, the glazing of the face of the file, and the 
refusal of the latter to cut, even though it may not be worn 
out. To eliminate these defects in the action of the machine, | 
Dr. Ripper and the writer designed and constructed a mechan- 
ism which, when added to the machine, removes the condition 
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Fig. 7. Curves for Sides of Two Files of 
the Same Make 


end of the test is nearly reached, and then suddenly ceasing 
to cut without any intermediate condition of cumulative blunt- 
ness. The irregular curves appear to be entirely beyond the 
ingenuity of man to explain in any reasonable and acceptable 
manner. In the course of the experiments already referred 
to, it was discovered ‘that the cutting power of the side of a 
file, as indicated on the chart of the machine, was affected in 
no inconsiderable manner by the position of the file between 
the headstock, and by the relation of the axis of the file to 
the axis of the test bar. Thus, in practically every case 
which came under the notice of the writer in making these 
tests, the file would not cut at all if it was presented to the 
bar so that the angle between the axes of the file and the test 
bar on the leading side of the latter, as indicated by B in 
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Fig. 9. Effect of changing Position on 
Durability of File 


of constancy in the direction of motion of the file and its 
attendant influence upon the results, and causes the file to 
pass through a number of different angular positions with 
respect to the test bar, between the two extreme best cutting 
positions for all files as referred to above. At the same time, 
files of the same kind and size are treated in exactly the same 
way, so that ithe conditions of the test are maintained con- 
stant. By this means, the grooving of the end of the test bar 
by the teeth of the file ‘is prevented, and each file is caused 
to give an average result for all the positions occupied. There 
are forty-eight of these positions in a complete cycle; at least 
one of these, and in the majority of cases two, is the best 
cutting position. The result obtained by the improved ma- 
chine is the average cutting power of the file, and not its 
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best or worst cutting power. Thus the results of all tests 
when this mechanism is used—provided,.of course, that the 
other conditions of the test are maintained constant—are 
comparable with each other. © 


Mechanism of the Improved File Testing Machine 

The mechanism by means of which this movement of the 
file is accomplished, is shown in Fig. 5. It consists of two 
ball-and-socket connections between the two ends of the file 
and the headstocks. The socket at the heel and tang end of 
the file is fixed in its headstock, while the other socket is ar- 
ranged so that its center has a slight rotary movement, which 
is transmitted through the ball to the point end of the file. 
In this circular path, there are forty-eight different positions 
which are equally spaced, and these positions are occupied by 
the point end of the file during ‘successive cutting strokes. 
The radius of the circular movement at this end of the file 
is 1/16 inch. The rotating socket is formed in the boss of a 
worm-wheel, which is mounted on the headstock, but set ec: 
centric with it, as shown, the eccentricity being 1/16 inch. 
The worm-wheel is driven by a worm that is mounted on a 
plain shaft, the outer end of which carries a free sprocket 
wheel. The chain which meshes with this wheel is fastened 
to two fixed points on the frame of the machine. By this 
means, the sprocket wheel, having the same reciprocating 
motion as the table and file, is caused to rotate through its 
engagement with the fixed chain. This rotation is transmitted 
to the worm-wheel and ball-socket during the return or non- 
cutting stroke. During the cutting stroke, the sprocket wheel 
is traveling in the other direction and rotates quite freely on 
its hub, which is keyed to the worm-shaft; during this stroke 
the worm-wheel and socket are stationary, and the position of 
the file is not changed. Consequently, a change in the position 
of the file is made for each double stroke, and during each 
cutting stroke ‘the file is presented to the end of the bar in 
a slightly different position from that occupied by it during 
the preceding strokes. There are forty-eight different positions 
in a complete cycle and the time required to complete a cycle 
is just under one minute, since the machine makes fifty double 
strokes per minute in its original form. 

The point of the file is secured in the ball-holder by means 
of four set-screws and two small steel wedges. One of these 
set-screws is extended and attached to a bent arm, which 
rests on the reciprocating table and travels with it. This pre- 
vents the file from rotating on its own axis, as it would have 
a tendency to do if secured too firmly between the two head- 
stocks, The wedges were found necessary to bring the point 
of the file exactly in the middle of the slot in the face of the 
ball. The tang of the file is inserted in a small ball holder 
which rests in the cupped end of adjusting screw of the head- 
stock. This screw is longer than the one which is usually 
supplied with the machine, an additional nut being used on 
the other side of the headstock boss to get delicate adjustment 
of the file between the two headstocks. For files of different 
lengths, eccentricities of different amounts may be used, but 
this is hardly necessary—though some regard it so—because, 
in practice, it is not generally required to compare files of 
different lengths, so much as different files of the same length 
and grade. If desired, the pitch of the worm and wheel could 
be made different from that selected in connection with the 
original design, so as to obtain a cycle of positions of greater 
or less duration than one minute. It should be observed 
that the face of the file presented to the bar is not, except 
in two positions at the most, vertical; these two are the 
extreme inner and outer positions. In all other positions, 
the face of the file is more or less inclined to the vertical, the 
inclination being in one direction for half of the positions and 
in the other direction for the other half. 


Conclusion Drawn from Carefully Conducted 
Mechanical Tests 
A very large number of tests have been made with this 
apparatus on all makes anid sizes of files. The majority of the 
results have shown that the defects found in files by the 
ordinary method of testing do not exist, while in no case do 
they exist to anything like the same extent that the ordinary 
test results suggest. The curves obtained by means of this 
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apparatus are of the general character of the representative 
standard curve shown in Fig. 4. They show the gradual re- 
duction in the cutting capabilities of files during the progress 
of the test, which can reasonably be expected. Figs. 7 and 8 
show representative curves obtained by this method. The 
curves A and B, in each figure, represent the two sides of one 
file, the curves C and D representing those of another file of 
the same make. The two figures represent two different 
makes. Ii will be observed in Fig. 7 that there is very little 
difference between the two sides of each file, in a test whose 
length is 50,000 strokes, although it will be seen that in neither 
case are the two curves of exactly the same order, since they 
intersect, the first in one place, and the second in two. In Fig. 
8, all the curves are of somewhat the same order there being 
no intersection of the pairs. There is, however, a greater 
difference between curves A and B than between curves O and 
D, based on a test of 50,000 strokes. On the other hand, the 
difference between the two files represented by Fig. 7 is greater 
than that represented in Fig. 8. 

The results of tests extending over a very long period indi- 
cate that such differences as 30 to 1, or 10 to 1, or even 4 to 1 
do not exist. The ratios commonly found range from 1 to 1 
to 1.20 to 1. Other experiments with this method of testing 
have produced results which show conclusively that, in the 
case of a new file, every one of the forty-eight positions of 
the file has a corresponding cutting power. This cutting 
power is usually different for each position, so that the test 
invariably gives an average result, which is a much fairer 
result than any other. A number of experiments have also 
been made to determine the effect of the application of this 
varying position principle in cases where, according to the 
ordinary test, files were worn out—that is, had ceased ito cut 
in the machine. The result was conclusive in every case; 
at the same time, it was astounding. Fig. 9 represents the 
results graphically. In the case of each curve, the point A 
is the break-down point, where, in the ordinary test, the file 
ceases to cut. By putting the position-changing apparatus 
into action, each side was caused to start cutting, and to con- 
tinue cutting so that the file did not actually give out at the 
end of 50,000 strokes. From the results of many tests, of which 
the above are samples, it is felt that this apparatus supplies 
a much needed element to the test, and enables both file 
manufacturers and users to repose greater confidence in the 
results of the tests than has hitherto been the case. 

In conclusion, and as an apposite addendum tto the above, 
it may be pointed out that the exact chemical composition and 
physical properties of the test bar have a considerable influ- 
ence upon the results of the tests. As there does not appear 
to be a test bar which is universally recognized and employed 
as the standard, it cannot be said that 'the conditions of file- 
testing are in a very healthy state. To demonstrate ‘tthe fact 
that the influence of the physical properties of the test bar 
is no inconsiderable factor in the problem of file-testing, some 
tests were made with two similar files from the same batch 
on two test bars, one having a Brinell hardness numeral of 
241 and the other of 186. Hach file made 20,000 strokes, in 
which only 2.75 cubic inches of the hard bar was removed by 
one as against 6.25 cubic inches of the other. This is con- 
clusive evidence that for a standard test there should be a 


standard test bar. 
* * * 


* Near the old sun temple at Baalbec, in Syria, there is an 
enormous cut stone, probably the largest cut and finished 
piece of stone in the world. It is about 72 feet long, 13 feet 
wide, and 16.5 feet high. It is believed that the stone was 
intended for the sun temple which is now in ruins. There 
are still in the heavy walls of this temple stones of similar 
dimensions. Several that have been measured are about 66 
feet long. These stones are placed in the wall at a height of 
nearly 20 feet above the ground. No indication of mortar can 
be detected, but the stones are so carefully cut and polished 
on the surface that it is only with difficulty that the joints can. 
be detected. In fact they join so closely that a thin knife edge 
will not enter between them. How these blocks of stone could 
be lifted to such a height, and how buildings of this type could 
be erected, is one of the secrets of a past age of engineering. 
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SOME GOOD RESULTS OBTAINED BY THE 
BONUS PLAN 


BY W. L. MYLES* 


Much has been said and written regarding the advantages 
and disadvantages to both employer and employe of the bonus 
or premium plan of pay. .Men who have given this plan a 
fair trial have attributed credit to it for obtaining lower manu- 
facturing costs and higher factory efficiency for the employer, 
and higher wages for the employe. On the other hand, the 
bonus plan has been subjected to some hard criticism, princi- 
pally by those who have never seen it in operation, or by 
those who are entirely unacquainted with its fundamental 
principles and ability to produce results. 

Speaking from an experience of five years with the bonus 
plan, the writer believes tthat it is one of the best systems, 
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if not the best system, now in vogue, for justly compensating 
the workman for the extra effort he puts forth. This plan is 
also instrumental in obtaining those results so earnesitly 
sought by the manufacturer or employer, viz: lower costs 
and greater efficiency of production. One of the advantages 
of the bonus plan is that it justly rewards the mechanic for 
extra effort; it creates a spirit of cooperation which would 
not exist under other conditions, and lifts the mechanic and 
the shop to a higher plane of efficiency. This will amply repay 
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and what Operations to perform—4 by 6 inches 


the employer for its installation. Under the bonus plan, the 
mechanic realizes that the management is interested in him, 
and he kmows that if he gives an honest day’s work he will 
receive an honest day’s pay. The amount of that day’s pay 
is entirely in his own hands, for the more work he turns out 
in a given time, the more pay he receives. This system 
teaches him that the ability to turn out more work in a day 
does not require a greater amount of physical exertion, but 
less, for by following the methods outlined on. his instruction 
ecard, he uses a litthe more brain energy and less physical 
energy to produce the same amount of work. Some of the 
critics of this system have claimed that it.is unfair to the 
mechanic, as it makes a mechanical tool out of him, rendering 
him an object for the scrap pile in a short time. It has 
* Address: 172 Whiton St., Jersey City, N. J. 
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been proved, however, to the satisfaction of these critics, 
that this is entirely wrong. The tendency of this system is 
to awaken the mechanic out of that dreamy mechanical state 
in which many of our workmen are today, into new, 
energetic men; for, in order to earn their bonuses, they 
realize that they have to use their brains and hands at the 
same time, thereby avoiding many mistakes and accidents. 
The reward of extra compensation is sufficient to repay the 
mechanic for his extra effort which, in a great majority of 
cases, is but a matter of giving a little more thought and atten- 
tion to his work, reducing instead of increasing the physical 
effort formerly employed. It is a known fact that 90 per 
cent of the workmen of this country are accomplishing less 
than .60 per cent of what they might do without physical 
injury or over-exertion. 

Under the bonus system, in one shop the writer has in 
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mind, the men are doing 40 per cent more work with about 
25 per cent less physical effort. Why is this? Partly because 
the management has standardized the tools and equipment, 
and provided the mechanics with instruction cards which show 
exactly how the work should be done, thus eliminating many 
unnecessary moves. But it is mainly because the bonus of- 
fered is large enough to supply the needed incentive. Many 
have asked the question, “Do the majority of those working 
under the bonus plan earn bonuses, or is it only those who 
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are most rapid and experienced in their particular line?” 
The writer can readily answer this question by referring to 
a chart kept by him, which shows the percentage of each class 
of workmen that earned bonuses. For the first three months 
of the present year, over 75 per cent of the men earned 
bonuses which gave them an average increase of 8.5 cents 
per hour, or about 30 per cent higher wages. Through the 
opportunities offered by this system for men to show their 
ability in mechanical lines, laborers and helpers have turned 
out to be good mechanics, and mechanics have become func- 
tional foremen, thereby increasing their earning power and 
adding materially to the efficiency of ithe plant. 

The following is a general outline of the procedure followed 
in making time studies, setting rates, and issuing bonus cards, 
together with forms used by one of the leading manufacturing 
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concerns of New Jersey, which has operated this plan success- 
fully for some years. In order to correctly set a time and 
price on a piece of work, it is necessary to know each opera- 
tion and move needed to complete the work in the shortest 
and best way. When a job is to be put on bonus, a detailed 
time study is made; the machine best suited for the operation 
is next decided upon, correct tools are supplied, and belts and 
equipment are brought up to proper speed. Hach operation 
is timed separately with a stop watch; then an overall time 
is taken to verify it, a fair amount of time being allowed for 
grinding tools, etc. Fig. 1 shows a form of rate card, giving 
the time allowed per piece and the rate paid per hour. On 
the back of the rate card, there is a record of the detailed time 
study. It will be seen that decreasing the time per, piece 
increases the rate paid per hour. After the time study is 
complete, a bonus card is issued to.the mechanic to start with 
the work. This form includes the time allowed per piece and 
the rate paid per hour, also what operations to perform, the 
time of starting and finishing job, the part number, etc. A 
cost record of the operation is kept on the back of the bonus 
ecard, which is filed away for future reference. ; 

The men are guaranteed their regular day’s pay, whether 
they make the pieces in the allotted time or not. When the 
job is finished, the time of finishing is stamped on the card 
and the number of pieces is recorded; the card is then taken to 
the foreman, who verifies the number of pieces and inspects 
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ciency is seen throughout the whole plant, and in addition, 
there is that spirit of cooperation between both parties that 
is so essential to a successful business. 


* 


IMPROVED TYPE OF COUPLING BOLTS 


A recent number of Page’s Weekly describes a practical type 
of coupling bolt which was designed to do away with the 
difficulty experienced in extracting the bolts when it is neces- 
sary to disconnect a shaft. The advantage of such a design 
will be apparent to any sea-going engineer who has had ex- 
perience with broken shafts at sea. According to the writer 
the corrosive action of salt water upon ordinary steel is such 
that he has known it to take a week to get out twenty-four 
three-inch bolts, while the same work can be done in an hour 
where the improved type is in use. Figs. 2 and 3 show cross- 
section views of coupling flanges connected with the old style 
bolts. These two types are identical, with the exception that 
a head is provided on the bolt shown in Fig. 2, while the type 
shown in Fig. 3 depends entirely upon the taper for holding 
it in the flange. Both of these bolts are made of steel. Fig. 1 
shows the improved type of bolt previously referred to. In 
this case it will be seen that the regular nut is provided at 
one end for tightening the bolt, while a similar nut is provided 
at the opposite end for drawing the bolt when it becomes 
necessary to disconnect the shaft. The nut B used to tighten 
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Fig. 1. New Style Bolt with Second Nut 


for Starting 
the work, if no regular inspector is employed. The finishing 
time of the last job is always the starting time of the next 
job, except where special time is allowed for repairs or some 
other necessary work, other than the general up-keep of the 
machine. This eliminates a large amount of time that was 
formerly lost between jobs, when done under the old day-work 
system. The foreman’s task of answering a lot of unnecessary 
questions, and standing over a man in order to keep him at 
work is reduced 50 per cent, as the instruction card states 
plainly what is to be done and all other information that is 
required on the job. Needless to say, the men working under 
the bonus system require no watching; all their time and at- 
tention is required for their work, if they wish to earn their 
bonuses. 
Some of the results obtained by working men on the bonus 
plan of pay can be summed up as follows: Higher wages and 
greater efficiency for the mechanic. A reduction of ‘the num- 
ber of accidents, for many an accident is caused by inattention 
to work. A method of showing the foremen who are the non- 
producers or “deadheads” in their departments. A reduction 
of the “overhead” expenses of the plant. Simplification of the 
method of keeping costs and the production of far more ac- 
curate cost records. A reduction in the cost of manufacturing, 
and a marked increase in output. In general, the bonus plan 
benefits all parties concerned and compensates the mechanic 
as no other system can. For the greater effort put forth 
by both employer and employe, a material increase in effi- 
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Fig. 2. Old Style of Bolt shown in Fig. 3, with 
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Fig. 3. Old Style Bolt with Steel Nut, 
Washer and Pin 


the bolt, is best made of ‘‘Delta” metal or some similar tena- 
cious metal of a non-corrosive nature, and washer C is of 
similar material. The nut D used for starting the bolt is 
made of non-corrosive “Sceptre” bronze with a washer of 
similar material. Before putting the bolt in place, it is thor- 
oughly coated with a mixture of flake graphite and castor oil 
which further protects from corrosion. 
* * * 


“HXPLOSION-PROOF”’ ELECTRIC MOTORS 

The United States Bureau of Mines, Washington, D. C., has 
issued a bulletin (No. 46) regarding the results of an investi- 
gation of explosion-proof electric motors. The term “ex- 
plosion-proof’ as applied to an electric motor refers to a 
motor enclosed by a casing so constructed that an explosion of 
a mixture of mine gas (methane) and air within the casing, 
will not ignite a mixture of the same gas surrounding the 
motor. There are two classes of motors so constructed: First 
a class totally enclosed and built strong enough to withstand 
internal explosion pressures and so designed that the efficiency 
of all the enclosing covers can be satisfactorily maintained; 
second, a class provided with relief openings or valves de- 
signed to cool any products of combustion discharged through 
the valves. The results of tests.are given in detail in the 
bulletin. These tests are of interest to other than mine oper- 
ators, as explosion-proof motors are desirable in situations 
such as flour mills and other plants in which explosive gases 
incident to the processes of manufacturing sometimes collect. 
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EVOLUTION OF A SKYSCRAPER 


In a paper entitled the “Evolution of a Skyscraper,’ read 
before the American Society of Swedish Engineers, 271 Hicks 
St., Brooklyn, N. Y., November 2, 1912, Mr. N. L. Malmros 
made reference to some antiquated provisions that are still 
part of the building laws of New York City, and which indi- 
cate how difficult it is for the law-making bodies to keep pace 
with the advances in science and engineering. The building 
law of New York City contains provisions which were unsuit- 
able and unnecessary even twenty-five years ago. One of 
these provisions is that relating to wall thicknesses, which 
works a hardship and an actual disadvantage from all points 
of view in the erection of high buildings. The modern steel 
skeleton structure does not depend on the masonry walls for 
support; instead the steel frame supports and holds the masonry 
in position. The function of the walls is principally to 
afford protection against the weather and fire, and as the 
walls are carried entirely by the steel framing at every story, 
their thickness need be no greater at the bottom than at the 
top. Nevertheless, the building laws at present in force in 
New York City require as great a thickness of wall in the 
lower stories as though they actually carried the weight of 
the building. As an example, it may be mentioned that a 
building one thousand feet high would have walls six feet 
thick at the ground floor. The unpierced walls along the lot 
lines facing adjoining buildings would have to be solidly 
made of this thickness for several stories up. This involves 
not only a waste of rentable space but places an enormous 
dead load on the steel structure and on the foundations—a load 
which detracts rather than adds to the strength and safety of 
the building construction. Strong efforts have been made 
within the past two years to frame a suitable and sane build- 
ing code, but these attempts have all failed by reason of the 
conflicting and warring interests within the building material 
industries. _ 

Mr. Malmros mentioned that he expected to see still higher 
buildings in New York City than the Woolworth building now 
nearing completion, which is about 750 feet high. He men- 
tioned that he had been connected with the design of a pro- 
posed building 1100 feet high, of about eighty stories, which 
careful calculations showed, would have proved a good in- 
vestment. The limiting factor in high buildings is the trans- 
portation facilities within them, and the large space taken up 
for elevators, halls and stairways, which require a proportion- 
ately larger space the higher the building is made. As far as 
the steel construction is concerned, there is no reason why 
a building 2000 feet high could not be erected. 

Reference was made to the Singer Building, of which Mr. 
Malmros, acting in a consulting capacity with Ernest Flagg, 
was the architect. As an interesting illustration of the great 
amount of work connected with the building of a skyscraper 
of this type, it may be mentioned that the specifications cov- 
ered more than eight hundred typewritten pages, and that the 
number of trades employed in the building of this structure, 
for which separate contracts were let, numbered more than 
seventy-five. About 1500 drawings were made in the archi- 
tect’s office for this building, besides all the shop and con- 
struction drawings made by the various contractors, which 
were also checked and corrected in the architect’s office. A 
peculiarity of the very high building is that on account of 
the enormous wind pressure to which it is exposed, and its 
proportionately small base, it must not merely be placed upon 
its foundation but must be actually anchored down very 
securely. 

* *. 


A pressure of from four to thirty-five pounds per square 
inch of surface on work being ground on a disk wheel is 
recommended by the Gardner Machine Co., which has experi- 
mented extensively in determining the proper pressures for 
grinding. A less pressure than four pounds per square inch 
results in polishing and burnishing the work. For this reason 
it is necessary, when grinding light pieces on a horizontal 
disk wheel, to load them with weights when the weight of 
the piece does not impose a pressure of more than four pounds 
per square inch. 
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TURNING ELLIPSES IN THE LATHE 


BY GEORGE E. POPE* 


The writer believes that the following method of turning an 
ellipse in a lathe has not found wide application for two rea- 
sons: it will be evident from the description that it has a 
rather limited scope, and the principle has probably never 
occurred to a great many men. The possibility of applying 
this method is controlled by several considerations, 7. e., the 
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Fig. 1. 


Elliptical Emergency Brake Cam turned in a Lathe 


length of the ellipse to be turned must be comparatively short, 
it must be on the end of a shaft, pin, or similar part, and 
the ratio of the major to the minor axis must not be too great. 
These conditions are all met with in the case of the emer- 
gency brake cam shown in Fig. 1. The design of this cam 
was changed from one whose section is shown in Fig. 2; 
this illustration also shows the method of milling with a 
formed cutter, the cam 
being milled on one 
side and then turned 
over to have the other 
side formed. 

In Figs. 3 and 4 are 
shown a plan view, a 
partial side view, and 
sections of the device 
for turning this cam in 
a lathe, after changing 
its design to an ellipti- 
cal section. Referring 
to Wig. 3, the device 
will be seen to consist 
in part of a square steel block A, that is tongued into and bolted 
to the faceplate and carries the fly-cutter OC. The remainder of 
the device consists of the cast-iron block B which is tongued 
into and bolted to the upper surface of the compound rest of the 
lathe, as shown plainly -in Fig. 4. A bushing D carries the 
cylindrical end of the work which has already been turned to 
size. This bushing is split through one side and is closed in 
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Fig. 2. Former Type of Cam produced 
by Formed Cutter 
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Fig. 3. Fixture for turning an Ellipse in a Lathe 


firmly on the work by means of the bushing locks L; it is 
prevented from rotating by the pilot on set-screws S. This 
bushing can easily be replaced by others of different sizes, 
thus making the fixture adaptable for various sizes of work. 

It will be readily seen from Fig. 3 that in order for the 
elliptical section to be concentric with the shank, the axis 


*Address: 832 State St. Bridgeport, Conn. 
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must pass exactly through the center of the circle generated 
by the point of the fly-cutter OC. This is accomplished by taking 
care that the height H in Fig. 4, from the surface of the com- 
pound rest to the center of the split bushing, corresponds 
closely to the height from the surface of the compound rest 
to the center of the lathe spindle, and by adjusting the longi- 
tudinal position of the carriage, taking light cuts over 
the cam and measuring for concentricity. A positive stop 
can then be clamped on the ways of the lathe to engage the 
forward end of the carriage, as the carriage must be moved 
away from the faceplate in order to remove the finished part. 


pp ye be 
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SECTION Y-Y 


The compound rest is turned around to an angle a which 
determines the length of the minor axis of the ellipse, and is 
fed straight in on this angle in the operation of turning the 
cam. The major axis of the ellipse is determined by the di- 
ameter of the circle generated by the cutting point. The 
angle that determines the minor axis can be readily derived 
by the method shown in Fig. 5, which is merely the projec- 
tion of a circle of diameter equal to the length of the major 
axis of the cam, at an angle sufficient to give an apparent 
width equal in length to the minor axis. In the triangle ABC, 
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Fig. 5. Method of deriving Angle of Compound Rest 


AC is equal to the major axis and AB is equal to the minor 


AB 


axis, and the angle BAC equals angle a. Then 


or 
AC 

Minor Axis 

————— equals the cosine of the angle to which the com- 
Major Axis 

pound rest must be revolved for the desired results. This 
method of turning ellipses could be successfully applied to 
the turning of the familiar oval locating plugs used in tool 
work, and for a variety of other classes of work. 

* * * 

The best all-around aluminum mixture, says a writer in the 
Brass World, is an alloy containing 92 per cent of aluminum 
and 8 per cent of copper. This mixture casts well, does not 
crystallize in service or crack in the mold, and has a fair 
tensile strength. 
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Fig. 4. Partial Side View and Sectional Views of Ellipse Turning Fixture 
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JOINT MEETING OF THE A.S. M. E. AND 
V. D. I. IN GERMANY 


The plans for the meeting of the American Society of Me- 
chanical Engineers with the Verein deutscher Ingenieure 
which have been nearly completed, promise the most remark- 
able tour of the industries in Germany ever offered to Ameri- 
can engineers. Conrad Matschoss, Dozent of the Royal Poly- 
technic High School of Berlin, has been in the United States 
for several months as representative of the German Society, 
arranging the details of the tour. The engineers will sail for 
Germany June 11, and arrive in Hamburg 
or Bremen June 21, where they will be 
received by the municipal authorities and 
given opportunity to visit the great ship- 
yards before going by special trains to Leip- 
zig. There they will be welcomed by the 
King of Saxony and the municipal author- 
ities of Leipzig. 

The party will leave Leipzig June 25, for a 
tour of industrial Germany visiting the prin- 
cipal cities, such as Dresden, Berlin, Dussel- 
dorf, Cologne, Frankfurt a/M, Nuremberg, 
Munich, etc. It is expected that the Krupp 
works will be thrown open to the party and 
that they will be received by Baroness von 
Bohler, daughter of the late Herr Krupp. 

The final meeting will be held in Munich 
July 7 in connection with the Museum of 
Technical Arts of which Dr. von Miller is 
the director. The itinerary of the society in 
connection with the fifty-fourth annual meet- 
ing of the Verein deutscher Ingenieure, as arranged. at present 
is as follows: 

June 21.—Reception at the landing place by the local board. 


SECTION X-X 
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June 22.—Leipzig, official reception by the Verein deutscher 
Ingenieure. 
June 25.—Dresden. 


June 27-28.—Berlin. : 

June 29.—Dusseldorf—Reception by the Rhine-Westphalian 
Section of the Verein. 

30-July 2—Various functions arranged by the Rhine- 
Westphalian section, including a trip to Cologne 
and Essen. 


June 


July 3—Bonn—By boat up the Rhine with festival at 
Riidesheim; by rail to Frankfurt a/M., arriving 
about 6 P. M.; evening reception of welcome at 
Frankfurt. 

July 4-—Independence Day at Frankfurt. 

July 5—Nuremberg. 

July 6—Munich—Evening reception of welcome. 

July 7.—Visit to the German Museum. 

July 7—Trip on the Starnberg Lake. HEvening—Final ex- 
ercises in the Pathaus. 

* * * 
EXPERIMENTAL WORK ON KEROSENE 
CARBURETERS 


What promises to be an investigation of more than usual 
interest and utility is being conducted by the State Engineer- 
ing Experiment Station at the Pennsylvania State College, 
State College, Pa., under the direction of Prof. J. A. Moyer of 
the mechanical engineering department. With the increase in 
the price of gasoline has come the demand for some cheaper 
fuel that will give as good results. Kerosene would meet the 
demands if a satisfactory carbureter could be designed, and 
it is with a view of determining the merits and defects of 
various types of carbureters that the investigation is being 
carried on. The price of gasoline has nearly doubled in this 
country in the past year, while in England the price has 
risen ‘to fifty cents a gallon for “motor spirit.’ The use of a 
mixture of gasoline and kerosene has been advocated, but with: 
out an efficient carbureter no such mixture can be used. Prof. 
Moyer has installed at the college a motor built to utilize the 
energy from either of the two fuels mentioned and suitable 
for use on farms and country estates. Experiments will also 
be made on various mixtures, and a carbureter valve will be 
designed to shift the fuel supply automatically from a small 
gasoline tank, used only for starting, to the main kerosene 
tank. , 
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THE ABBOTT BALL- BURNISHING PROCESS 


A METHOD OF FINISHING POLISHED WORK BY TUMBLING 
BY CHESTER L, LUCAS* 


Burnishing, as used in the ordinary sense of the word, 
consists in finishing exterior surfaces of work by rubbing 
with a highly polished steel hand tool, which hardens and 


Fig. 1. Character of Work finished by Abbott Ball-burnishing Process 


polishes the surface metal. The Abbott ball-burnishing pro- 
cess produces the same effect, but in an entirely different 
manner, employing quantities of hardened and polished steel 


cannot be burnished by hand are efficiently finished by 
this process. Referring to Fig. 3 again, it will be seen that 
it is a simple matter for the balls to burnish the inside of a 
tube, the center of a deep depression, or the inside of a wire 
loop as shown in Fig. 1. Such pieces as these would be 
dificult to burnish in any other way. In order to burnish 
corners and depressions, it is necessary to employ balls small 
enough to come in contact with the surfaces of such places; 
therefore, on other than the very plainest of work, two sizes 
of balls are commonly used as shown in Fig. 3. Again, on 
work which is lettered, ordinary polishing processes “drag” 
the letters, but with the ball-burnishing process, this trouble 
is not experienced. 

The balls used for this work are made of low carbon 
steel, by the heading process, carbonized and hardened clear 
through and then highly polished. The balls are not truly 
spherical, nor of an exact size, but they are highly finished 
and very hard. The barrels may be of the single or multiple 
type, having one or more compartments. The barrel shown 
in Fig. 7 has two sections, and gives a general idea of 
the construction. The compartments are octagonal in shape 


_and are lined with maple wood so that the balls and work 


do not come in contact with any metal during the burnishing 
process. Two hand-holes are provided for each compartment 
with covers which may be clamped in place. The two hand- 


Fig. 2. Type of Burnishing Barrel used 


balls which are’ caused to roll over the work while under 
pressure. This pressure is effected by the weight of the 
balls which are confined within a tumbling barrel like that 
shown in Fig. 2. Thus, each ball acts as an individual bur- 
nishing tool, and as it rolls over the work, pressed by the 
mass of balls and work above, it leaves a burnished path on 
the work. Fig. 1 shows some representative burnishing jobs 
which have been efficiently handled by this process. Some 
idea of the action which takes place within the tumbling 
barrel may be gathered by noticing the balls and work which 
are represented in Fig. 3. 

Fig. 4 shows the general form of the ordinary tumbling 
barrel as contrasted with the Abbott burnishing barrel. From 
this it will be seen that in the Abbott barrel, the balls are 
confined in a deep narrow space so that the same amount of 
balls being restricted within a narrower space exert a heavier 
burnishing pressure upon the work. The Abbott ball-burnish- 
ing process cannot be used when any metal is to be removed 
or deep scratches are to be taken out. It is purely and simply 
a burnishing process for putting a high finish upon the work, 
and on work within its limitations is highly successful. Not 
only can a large amount of work be done in a short space of 
time, and in a very efficient manner, but many jobs which 


* Associate Editor of MACHINmRY. 


Fig. 8. View within the Barrel to show Burnishing Action of the Balls 


holes furnish a means for quickly removing the contents and 
washing out the barrel. A lubricant is employed in burnish- 
ing, which ordinarily consists of soapy water. 

To burnish a quantity of work, the work and balls are 
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Fig. 4. Comparison of Old-style Barrel with Abbott Barrel 


placed in the barrel in the proportion of one peck of work to 
two pecks of steel balls. Water is then added until it stands 
about one inch above the contents of the barrel. In this 
water, about four ounces of burnishing soap chips have pre- 
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viously been dissolved. 


to 30 R. P. M., the usual speed being 15 R. P. M. 
tumbling, the work has a dull or smutty 
soap solution should be drained from the 


water substituted, to which should be added a piece of cyan- 
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Fig. 5. Convenient Arrangement for Separating Balls and Work 


ide of potassium about the size of a pea. It is highly im- 
portant that the balls be kept from rusting, for rust, of course, 
destroys their burnishing qualities. The balls are easily 
kept in good condition by returning them to the barrel with 
the soap solution on them, but in no event should they be 
washed in elear water and allowed to stand. The burnishing 
operation is the same on all kinds of metal. After the work 
has been burnished sufficiently, it is separated from the balls 
by dumping the mixture into a screen of sufficiently coarse 
mesh to allow the balls to drop through. A convenient ar- 
rangement to use for separating the balls from the work is 
shown in the illustration Fig. 5. 
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Fig. 6. Abbott Ball-burnishing Installation at Heron Mfg. Co.’s Plant 


If the work is not to be plated, it is taken from the barrel 
and dried in sawdust, but if to be plated, it is cleaned in the 
usual manner and plated. The cleaning operation incident 
to plating is usually very troublesome on account of the 
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The hand-hole covers are then 
clamped in place, and the mixture tumbled from one to five 
hours, depending upon the character of the work, metal, etc. 
The speed ordinarily employed for tumbling ranges from 10 
If after 
appearance, the 
work and clean 
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rouge that is driven into corners of the work by the. polish- 
No such trouble is experienced after ball-burnish- 
It is only necessary to rinse off the 
After plating, the 


ing wheels. 
ing, as no rouge is used. 
soap solution, dip in potash and plate. 
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Fig. '7. Construction of Ball-burnishing Barrel 


work is returned to the barrel and tumbled in a soap solu- 
tion for a half hour to impart a high finish. 

While most commonly used for small work, say under three 
inches in greatest dimension, larger work may be handled 
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Fig. 8. Section of Barrel to show Method of Mounting Large Work 
by a modification of the process. The difficulty in burnish- 
ing large work is due to the fact that the weight of the piece 
is often great enough to injure other pieces of work, and, of 
course, if the pieces are easily bent, 
there will be trouble from this source. 
Aside from the danger of bending 
large work in the burnishing barrel, 
a greater source of trouble is from 
scratches caused by the sharp edges 
of such pieces coming in contact with 
the finished faces of other pieces in 
the barrel. Referring to the illustra- 
tion Fig. 8 a method of mounting 
pieces of this character is shown. 
Any convenient method of clamping 
is employed, depending, of course, on 
the shape of the pieces, but the 
fundamental idea is. to support the 
pieces so that they cannot move in 
the barrel, and yet give the burnish- 
ing balls a chance to act upon the 
work exactly the same as though it 
was loose in the barrel. Mounted in 
this manner no possible injury can 
be done to the work and yet the balls 
have access to every part of the piece 
except the edge, even to the inside. 
It is apparent that this method can- 
not be used for all work, but a little 
ingenuity will often solve the problem without having to 
resort to hand polishing. 
A typical installation of the Abbott ball burnishing process 
is found at the Heron Mfg. Co., Utica, N. Y. This installation 
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is represented -by the illustration Fig. 6, in which are shown 
four double barrels driven from a common shaft. A line of 
piping extends over the four barrels, being connected with a 
hot water tank on the floor above. By means of outlets over 
the barrels, water may be admitted to the barrels for mixing 
the burnishing solutions, and for cleaning the barrels and 
their contents after the burnishing operation. A _ trolley 
system is arranged so that after the work has been dumped 
from a barrel into a basket, during which operation the suds 
and soap solution are carried away by means of the trough 
in front of the barrels, the work may be carried to the saw- 
dust box for drying. This sawdust box is of the usual type 
and after the work has been sufficiently dried, it is shoveled 
into the chute shown at the right of the sawdust box, from 
which it enters the revolving conical screen cylinder and is 
separated from the sawdust, emerging from the small end of 
the screen, completely dried and ready for shipment. 

By the use of this apparatus, the Heron Mfg. Co., who man- 
ufactures casters of all kinds, states that it is producing 
twice the number of parts at half the cost, and getting a better 
finish than when using hand polishers. Thus an expensive 
polishing and buffing equipment is eliminated, as well as the 
high priced labor formerly employed. 

* * * 


CLEARANCE ON TWIST DRILLS 


In the June, 1911, number of Macuinery an article was pub- 
lished entitled, ‘Data for Fluting and Relieving Twist Drills,” 
which gave the dimensions of the fluting cutters used for 
grooving twist drills and also the thickness of the web and 
the width of the land (portion not relieved) on twist drills. 
The accompanying table gives the total amount of clearance, 
2T, for twist drills, as made by a prominent maker, the illus- 
tration showing how the dimension 7 is measured. The 
clearances given are for the finished drill sizes. Of course at 
the time the clearance is milled, the unrelieved portion of the 
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drill is still a certain amount over the finished size. The 
amount of “oversize” must, of course, be added to the dimen- 
sion 7 to determine the clearance in the unfinished drill. 
When measuring the depth of the clearance, the diameter is 
measured by micrometers over the relieved part. The dimen- 
sion thus measured is the finished diameter of the drill less 
twice the dimension 7. The thickness of the web as given 
in the June, 1911, number of Macuinery is that at the point 
of the drill. Most makers groove their drills on a taper, 
which is so selected that the web is about forty per cent 
thicker at the upper end of the groove than at the point. 
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The allowance made for grinding varies with different manu- 
facturers from about 0.010 to 0.015 inch. When high-speed 
steel is used, 0.025 inch is allowed for grinding on account of 
the scale produced in hardening. Straight drills smaller than 
from about 3/8 inch to 1/2 inch are not ground after harden- 
ing, as they are made from drill rod of the correct size. On 
the larger sizes, however, there is considerable decarbonization 
of the outer shell, and it is advisable to make an allowance 
for grinding on all drills larger than 3/8 inch diameter, which, 
in fact, is the practice of many of the twist drill makers. 

* * * 


LIFE AND COST OF PATENTS 


In an article in Engineering (London) of October 18, Mr. 
G. G. M. Hardingham gives a table stating the number of 
years during which patents are valid in various countries, and 
the total patent office fees paid for maintaining a patent dur- 
ing the specified number of years. It will be seen that in 
most countries the fees, which are given in the English mone- 


TABLE SHOWING LENGTH OF TERM OF PATENTS AND TOTAL 
FEES IN VARIOUS COUNTRIES 
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tary system the same as in the original table, are very much 
higher than those in the United States. It should be under- 
stood, however, that tthe large sums mentioned for some of 
the European countries are not payable in total at the time 
when the patent issues. In many countries yearly dues are 
payable in order to maintain a patent once issued. All these 
yearly dues have been added together so as to show the actual 
cost of a patent running for a specified term of years. Under 
the influence of the patent renewal fees in force in most 
European countries, a great many patents are annulled after 
they have been running only a few years, due to the fact that 
renewal fees are not being paid for them. , In Great Britain, 
for example, statistics show that an average of 66.4 per 
cent of all the patents actually issued are annulled at the 
end of the fourth year, when renewal fees commence to be- 
come payable. Only 14.9 per cent of the total number of 
patents are renewed at the beginning of tthe eighth year; 
7.6 per cent are renewed at the beginning of the eleventh year; 
and only 3.2 per cent run for the full term of fourteen years, 
It has been argued that patent renewal fees of some kind are 
desirable for the purpose of weeding out useless and unworked 
patents, but the correspondent of our contemporary, whose 
table is quoted, points out that there are two sides to this 
question. The table itself, however, is interesting as showing 
how cheaply a patent may be obtained and maintained for a 
period of seventeen years in the United States, as compared 
with the cost in the leading European countries. It also, 
probably, explains why the number of patents issued in the 
United States exceeds to such a large extent those issued in 
the other leading industrial countries. 


LETTERS ON PRACTICAL SUBJECTS 


We pay only for articles published exclusively in MACHINERY. 


COMMENTS ON QUARTER-TURN BELTING 
ALIGNMENT 


In reading Mr. M. H. Ball’s article on quarter turn belt- 
ing alignment in the September issue of MACHINERY, the 
writer is reminded of an incident which occurred some twenty- 
five years ago. A millwright was sent from a machine shop 
in central Massa- 
; chusetts to install 

a water wheel and 
all of the power 
transmission equip- 
ment “for ‘a wlange 
mill in Maine. In- 
cluded in the job 
there was a quarter- 
turn belt, 16 inches 
wide, that ran 
through five floors 
from the basement 
to the upper story. 
From the time he 
jf began the job, 
f which was of some 
three months’ dura- 


tion, the quarter- 
turn belt was in 
the millwright’s 


mind, as he had 
not the least idea 
how to install it. 
However, it was up 
to! ims sto Vado it 
some way, and all 
his spare time was 
devoted to studying 
the matter. It may be said, in passing, that he had not a tech- 
nical education, and therefore had no knowledge of descriptive 
geometry, but as the floors were all laid with hard pine tops, he 
did not want to cut belt holes big enough to let a wagon and 
oxen through. After studying the problem for some six weeks, 
the millwright went home for the express purpose of asking the 
boss how to lay out and cut the belt holes. The answer he re- 
ceived was, “If the pulleys were of the same size with only 
a single floor located midway between them, I could tell you; 
as it is, I don’t know how.” So the millwright returned to 
the job no more enlightened than when he left. 

One evening he took a compass and struck two circles to 
represent pulleys of different diameters, one above the other; 
he then drew lines representing an open belt from one pulley 
to the other, a line from the left of the upper pulley to the 
right side of the lower pulley, and lines to represent the five 
floors, as shown in the illustration. After studying over the 
sketch for some two hours or more the millwright was about 
to give it up for the night. He took up the paper and started 
to fold it on the line AB—purely mechanically—without any 
purpose whatever in doing so, but still thinking hard of the 
subject which had troubled him so long. He raised his hand 
to throw the paper into the fire, when it opened at an angle 
of about ninety degrees and caught his eye. He stopped and 
looked first at one side of the fold and then at the other, and 
was astonished as well as delighted to see that the solution 
of the whole problem was before him—perfectly plain and easy 
to understand. The line AB represented the plumb line 
through the floors, from the face of the upper to the face of 
the lower pulley, and the lines representing the belt showed 
the distances of the belt from the plumb line each way, and 
also the angle which the belt made in passing through the 
floors. The next morning the millwright made a drawing of 
the same thing to scale, and then to be absolutely sure, he 
made a model to the same scale, cutting all the belt holes, 
and putting on a model belt. He then laid out all the belt holes, 
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Diagram for laying out Belt Holes 


allowing half an inch all around, and when the belt was put 

on it did not strike the side of any one of the holes. The 

writer believes that this incident shows what persistent 

thought and study will accomplish under most unfavorable 

circumstances. S. S. JENNISON 
Cleveland, Ohio 


AN INTERMITTENT MOTION 


The feed rolls of machines for making cardboard fillers 
for egg boxes require an intermittent motion for their oper- 
ation. They feed cardboard into the machine while in motion, 
and hold it for cutting while at rest. In one case a continu- 
ously running shaft was made to give this motion through 
an ordinary miter gear and a properly proportioned miter 
gear sector. This sector engaged and turned the miter gear 
during one-third of a revolution and then allowed it to re- 
main idle during the remaining two-thirds. In the design 
of the machine no provision was made for keeping these 
ratios exact, further than by correctly proportioning the 
gears. As a consequence of slight variations, this combina- 
tion gave much trouble through the gears not meshing cor- 
rectly. This caused the gears to be broken, the timing of the 
feed to be destroyed, and the working of the machine to be 
generally deranged. 

The illustration shows the method used for overcoming 
these defects and obtaining an accurate and sure-working feed 
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Mechanism for regulating Action of an Intermittent Motion 


motion. It consists of a pair of flat plates attached to the 
shafts A and B behind the gears. The plate carried by shaft 
B is slabbed off on the three sides of an equilateral triangle. 
to give the correct dimension from center to edge, and the 
plate carried by shaft A is cut away to allow clearance for the 
plate on shaft B while turning. The mechanism acts exactly 
as before, except that when shaft B is idle, it is held in place 
by the bearing of one plate on the other. These plates limit 
the movement of shaft B to exactly one-third of a revolution 
for each revolution of shaft A. The former difficulties are 
thus remedied, and a smoothly running machine made 
possible. MILES Sampson 
Manchester, N. H. 


ATTACHMENT FOR WINDING CLOSE 
COILS IN SPRINGS 
The spring winding attachment shown in Fig. 1 is designed 


to fit on the back end of an ordinary lathe headstock. The 
attachment can be set to produce from one to two and one-half 
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close coils, at required intervals, so that a spring of the full 
length of the lathe can be wound and then cut up into lengths. 
This method of close coiling makes it possible to save the 
time that was formerly taken in closing the ends by hand or 
-jn heating the ends of larger springs before closing them up. 

The attachment is driven by the screw cutting stud, through 
the regular change-gears, to the lead-screw, as in an ordinary 
screw cutting operation. The nut is kept in engagement with 
the screw all the time. The change-gear is loose on the screw 
cutting stud, but has a clutch member keyed to it; the other 
part of the clutch is keyed on the stud and has a spring to 
push it into engagement. When these two clutch members 
are in engagement the apron travels forward; when the clutch 


Fig. 1. A Lathe Attachment for winding Springs 
is disengaged the apron stands still but the spindle continues 
to revolve. 

The screw cutting stud is continued outward and drives a 
cam A by means of two gears, as shown in Fig. 2. This cam 
runs continuously and acts on a runner attached to the 
curved lever B which carries a spring plunger or pawl 0. 
Hach time the lever reaches the top of its stroke, the pawl 
carried by it acts on the ratchet wheel and picks one tooth. 
The ratio of the gearing which actuates the cam is such that 
it requires three strokes of the lever for each two coils of 
spring which are wound. The ratchet wheel is prevented 
from coming back by means of the fixed catch D at the top, 
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those on the ratchet, so that when it begins to move, the pawl 
C and fixed catch D are both lifted out of contact with the 
wheel and allow it to go back under the pull of the rope and 
weight. 

Shortly after the mask begins to move, its corner comes in 
contact with the cam runner on the lever which controls the 
stud clutch. This throws out the clutch and stops the travel 
of the apron. The mask continues to rotate through the 
action of the pawl until’it has produced the required number 
of close coils. An adjustable dog for lifting the catch now 
comes into action and throws the catch out of engagement 
with the mask; the tension of a spring then returns the mask 
to its original position. This releases the clutch lever and 
allows the drive on the screw cutting stud to be reengaged. 
At this point, the apron continues its forward movement for 
the production of another section of the spring. When the 
mask is returned, the fixed dog, which it carries, pushes the 
retaining catch into engagement with the ratchet wheel, thus 
restarting the latter in rotation. 

Means are provided to cushion the weight so that the full 
shock does not come on the attachment. Suitable means have 
been taken to adjust the ratchet pawl so that it takes only one 
tooth at a time, also to have it drop clear of the ratchet wheel 
in order that the latter may be given time to run back when 
the action of the weight becomes effective. The design of the 
teeth of the clutch on the screw cutting stud must be such 
that they will have plenty of clearance and not too strong a 
spring behind them, as this would make the return uncertain. 

The pitch of the spring is obtained in exactly the same 
way as the pitch of a screw produced in the ordinary manner. 
The attachment merely determines the length of each section 
of the spring and the number of close coils that are to be 
produced. 


Keighley, England W. Haceas 


CASEHARDENING PRACTICE—A COMMENT 


The writer would like to make a few friendly criticisms 
and comments on Mr. Robert Grant’s article on “Caseharden- 
ing and Casehardening Practice’ in the October number of 
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Fig. 2. Details of the Mechanism for producing the Close Coils 


which holds it against the weight and rope tending to pull it 
back. On the side face of the ratchet wheel there is a 
T-groove in which a dog is clamped. As soon as the ratchet 
wheel has been advanced through the required distance, this 
dog comes against a projection H on the inside of the ratchet 
mask; the ratchet and mask then travel together. The mask 
has a gap through which the pawl usually works; consequently 
it remains stationary until it is engaged by the dog on the 
ratchet wheel. This mask is rather larger than the ratchet 
wheel, the bottom of its teeth being slightly above the top of 


Macutnery. In the first place, the general methods outlined 
are not entirely in accordance with the most modern practice. 


However, the article is good and in most cases it treats of 


the present methods practiced all over the country. 

The statement is made that carburized steel should never be 
quenched at the carburizing heat, but should be cooled to 
the hardening heat, as the latter is much lower than the 
carburizing heat. This would make little improvement, for 
the grain of the steel would be about the same as if it had 
been quenched at the highest temperature attained while 
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carburizing. It is necessary to cool the steel below its lowest 
critical point (about 1275 degrees F.) and then reheat it to 
the hardening temperature, thus quenching on a rising heat, 
in order to secure a refined grain. Steel should never be 
quenched on a falling heat. 

Mr. Grant’s method of local hardening is not the most 
modern, and it is expensive and troublesome. He shows a 
cup-shaped piece in Fig. 6, which was only hardened at the 
interior of the cup, using another cup-shaped piece to pre- 
vent the outside from hardening. There is now a prepared 
fire paint on the market which works admirably when painted 
on parts of steel that are not to be hardened. This paint is 
in the form of a powder and is mixed up with water to the 
consistency of paste; it is then ready to be applied. The steel 
can be painted before or after carburizing. If painted before, 
the part of the steel which it covers will not be carburized, 
and consequently it will not harden. If the paint is applied 
after carburizing, the painted steel will not harden, although 
it is carburized, because the paint forms a shield which does 
not let the water come in contact with the steel. This makes 
local hardening a simple proposition, and is superior to cop- 
per coating. The use of the mandrels shown in Fig. 5, for 
preventing the hardening of the inside of rings, could be done 
away with by using this fire paint. The fire paint is also 
useful in corners where a thin part joins a thick part in the 
steel, the paint forming a fillet that leaves the corner soft 
after hardening and prevents breakage. 

Mr. Grant says that small pieces packed in a box for 
carburizing may touch each other without detriment. It is 
hardly possible that this would be true in actual practice, 
because the surfaces in contact would prevent direct contact 
of the carburizing material; therefore these spots would get 
little or no carbon, and the steel would either have soft spots 
after quenching or the depth of case would be irregular. 

The method of drawing the temper of hardened steel by heat- 
ing it in a muffle is not nearly so reliable as drawing it in 
oil, where the temperature can be accurately gaged with a 
thermometer. Drawing in oil is a more rapid and accurate 
method. Mr. Grant says that large articles require a higher 
carburizing heat than small ones. The writer does not see 
the reason for this. Of course it takes a higher heat to pene- 
trate a large piece in the same time as a small one, but it 
seems that if two pieces of steel—one small and one large— 
are held at the same uniform heat for the same interval of 
time, they will each receive the same depth of case. 

Cleveland, Ohio J. H: WASHBURN 


TURNING SPHERICAL SHAPES BY HAND 


Special fixtures and methods for ball turning have been 
shown and described in recent issues of MACHINERY. The 


accompanying illustration shows a method which the writer 
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Successive Operations in Turning Ball-shaped Parts by Hand 


recently used in a job shop where no ball turning device or 
lathe with a compound rest was at hand. The pieces to be 
turned up are stub ends to be welded onto the steering arms 
of automobiles for repairs. After cutting off the pieces, as 
shown at A, they were faced to the proper length and centered, 
and were then caught in a three-jaw universal chuck and 
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one end was turned down, as shown at B. The pieces were 
then reversed in the chuck and the ball shape was roughed 
out by hand as accurately as practicable, as indicated at C. 
They were then caught in the chuck in the position shown at 
D, on the points of the chuck jaws, so that a cirele could be 
turned to 14 inch diameter along line HF. Preferably, this 
should be done in an independent jaw chuck so that the circle 
turned in this position will agree as nearly as possible with 
the diameter marked 1 9/32 inch, previously turned. The 
pieces are then returned to the position shown at C, and the 
ball is finished, the circle turned to 144 inch diameter being 
used as a “witness” mark. H. W. Ricks 
Santa Ana, Cal. 
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TURNING A BALL WITHOUT CENTERS 


It was required to turn the brass ball shown in Fig. 2 with- 
out the use of centers, and in performing this operation the 
following method was used. A 4-inch bar was chucked in the 
lathe and the ball roughed out. The compound rest was next 
set with the pivot directly beneath the center of the ball and 
slowly swung around to form the work. The tool was fed in 
until the caliper showed that the ball had been reduced to 
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Fig. 1. 


Method of securing Ball 
to Faceplate from Bar 


the required diameter of 4 inches. This turning operation 
was continued until the work had been brought to the form 
shown in Fig. 2. The ball was then cut off along the dotted 
line leaving sufficient stock to finish. 

The chuck was next removed and a faceplate mounted on 
the lathe spindle in its place. A brass plate was then strapped 
to the faceplate and a hollow was turned in it with the tool 
in the compound rest. The same radius was used for this 
purpose and, consequently, the hollow formed was of exactly 
the right size to hold the ball. The work was then mounted 
in the position shown in Fig. 1 and the tailstock brought up 
against it to secure it in place. Soft solder was now melted 
into the joint between the ball and disk, a blow torch being 
used for this purpose. This method of fastening proved en- 
tirely adequate to hold the work in place after the tailstock 
had been removed. The remaining surface of the ball was 
then finished. In performing this operation, it was necessary 
to maintain exactly the same radius on the compound rest, but 
this did not interfere with the possibility of moving the rest 
along the lathe bed to bring it into position for completing 
the ball. 

The advisability of turning balls in this way may be ques- 
tioned, as some may regard the method of turning them be- 
tween centers and then grinding off a more rapid process. 
This is true in some cases, but for the operation described in 
this article it was necessary to have the ball accurate to 
0.0001 inch, and the method described enabled the work to be 
produced to meet this requirement. 

New Britain, Conn. 


Fig. 2. Ball ready to be cut 


J. M. Henry 
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DOUBLE GRIPPING CHUCK 


In the shops where the writer is employed we had to rough 
out some very hard nickel steel miter gears on a spur and 
bevel gear cutting machine. The usual chucking devices at 
dur disposal failed to do their duty, as we could not possibly 
take the heavy cuts without moving the work. 
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The double gripping chuck \shown in the accompanying en- 
graving was, therefore, designed and proved quite effective. 
At A is shown the machine spindle; B is the chuck which is 
firmly fastened to the spindle by means of three screws. At 
C are shown two conical split collets which are fitted on the 
inside of the chuck, the front one resting in a taper seat, 
while the rear one rests in a ring H# held against the front of 
the machine spindle. Both collets are threaded on the out- 
side with a right- and left-hand thread, respectively, and are 
screwed into a ring D which holds them together. The ring has, 
on the outside surface, spanner holes so arranged in two 
rows around the circumference, that when the ring is rotated 
they alternately pass in front of a rectangular opening F. 


A Special Double-gripping Chuck 


Through this opening the tooth of the spanner shown in 
the lower part of the engraving is inserted. Ring D is thus 
rotated, and the two collets C operated against the taper sur- 
faces, so as to clamp the work firmly in position. 


Turin, Italy. G. BoELLa 


FINDING THE CENTER OF GRAVITY OF 
ANY FOUR-SIDED FIGURE 


In many calculations pertaining to the design of machinery, 
it is necessary to find the center of gravity of irregular poly- 
gons, and the following is a simple method of obtaining the 
center of gravity of any four-sided figure. Two cases are 
possible, as shown in the illustration. To find the center of 
gravity of the four-sided figure ABCD, each of the sides is 


Method of finding the Center of Gravity of any Four-sided Figure 


divided into three equal parts. A line is then drawn through 
each pair of division points next to the points of intersection 
ABCD of the sides of the figure. These lines form a parallelo- 
gram EFGH; the intersection of the diagonals HG and FH 
locates the required center of gravity. 

McKees Rocks, Pa. Aveust H. ANGER 

[To prove that EFGH is a parallelogram, a line is drawn 
connecting points B and D. This forms two triangles BCD 
and BAD having the common base BD. It can be shown that 
a line which subdivides any two sides of a triangle propor- 
tionately is parallel to the third side. The line HF’ divides the 
sides BA and DA in the ratio of 2 to 1, and so it is parallel 
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with BD. The line GH divides sides BC and DO in the ratio 
of 2 to 1, and so it is parallel with BD. Hence the lines GH 
and HF are parallel to the common line BD and with one 
another. To prove the sides HH and FG parallel with one 
another, a line is drawn connecting points A and @. The 
same method will then show that the lines HH and FG@ are 
parallel to the common base line AC and, consequently, to one 
another. Hence HFGH is a parallelogram.—Ep1ror. | 


ERASING INK MARKS FROM TRACINGS 


The writer, a draftsman of twelve years experience, has 
read many articles on the well worn subject of “Erasing Ink 
Marks from Tracings,”’ but has seen 
nothing that agrees entirely with 
what he has found to be the most 
satisfactory method. To begin with, 
an ink line is one of considerable 
breadth and thickness. When an 
eraser is applied it grinds the ink 
up into minute particles, which are 
worked into the cloth as soon as 
the glaze is broken; these particles 
of ink are only removed by much 
unnecessary rubbing. The follow- 
ing is a more satisfactory method: 

Place a triangle or other hard, 
smooth surface beneath the line or 
spot that is to be erased from the 
tracing cloth; then with a very 
sharp knife remove the ink which 
lies on top of the cloth. This means 
the ink which has not actually 
sunk into the cloth; do not scratch into the cloth. If sufficient 
care is exercised, the knife need scarcely break the glaze. 
Then, still keeping the triangle under the tracing and using 
a hard pencil eraser—do not use an ink eraser—it will be 
found that the remainder of the ink can be completely re- 
moved with little injury to the cloth. By this method, the 
troublesome grit coming from an ink eraser is avoided, and 
by applying a small amount of soapstone, the surface of the 
cloth is renewed sufficiently to prevent the pores filling up 
with dust and becoming unsightly. As a general thing, a 
knife is tabooed as an eraser, and with good reason, but when 
used according to the method outlined, the writer has found 
it far superior to an ink eraser. 

Auburn, N. Y. 
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STOP-SLEEVE AND GAGE FOR COUNTER- 
SINKING 
The writer has had considerable difficulty in accurately 


countersinking holes in thin sheet metal; hence, a gage or 
stop-sleeve was finally devised which answered the purpose 
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Stop-sleeve and Gage for Countersunk Holes 


Machinery 


so well that a description of it may be of interest to others 
who may have met with trouble of the same kind. The coun- 
tersinking of holes in sheet metal to a uniform depth com- 
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bines the difficulties of ordinary countersinking with the ad- 
ditional difficulty that the sheet metal is apt to spring away 
somewhat from the tool. Trouble is also met with on account 
of slight bends in the sheet. 

The stop shown at A in the accompanying illustration is a 
sleeve which is placed over the countersink. The top of the 
sleeve fits against the face of the drill chuck and is prevented 
from falling off the tool by a set-screw. Openings near the 
bottom provide an outlet for the chips. The bottom face of 
the sleeve is hardened and slightly drawn. It is then polished 
as smoothly as possible with fine emery so that it will not 
mark the stock. ‘When the countersink has reached the proper 
depth, the face of the stop will revolve on the stock and thus 
prevent the tool from entering further. The pressure on 
the sleeve will tend to straighten out any bends in the sheet 
metal and make certain that every hole will be countersunk 
to a uniform depth. 

A test gage for countersunk holes which may be of in- 
terest is shown at B. It is provided with a pilot for entering 
the drilled hole. One side of the gage proper is ground away, 
as indicated, to a level lower than that of the other side. In 
this way, the allowable limit of variation in depth of the 
countersunk hole is given on the gage in a very convenient 
way. The part D is ground and by using Prussian blue or red 
lead in gaging, the angle of the countersunk hole can be 
easily tested. 

Many draftsmen when dimensioning a countersunk hole 
give its depth. This is not a convenient dimension for the 
shop men to work from, as it is practically impossible to meas- 
ure the depth accurately without a gage; hence, countersunk 
holes should be dimensioned as shown at C, the diameter at 
the top and the angle being given. F, A. PARSONS 

Milwaukee, Wis. 
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JIG FOR DRILLING HOLES CLOSE TO A 
SHOULDER IN SCREWS 


A jig for drilling holes close to a shoulder in a screw is 
shown in Fig. 2. The hole to be drilled is for the threading 
tool to run into, when cutting threads up to the shoulder on 


% HOLE TO BE DRILLED AT END OF THREAD 


Machinery 


Fig. 1. Screw to be drilled 


the screw shown in Fig. 1. The jig is placed in the tailstock of 
a lathe, and the drill is held in a chuck in the headstock. 

In operation, the body A of the screw, Fig. 1, is held with the 
left hand in the V-part of the jig, with the shoulder against the 


DOWEL PINS 
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Fig. 2. Jig used for drilling Holes close to Shoulders in' Screws 


cut-away portion B (the face B is equal to the radius of the 
drill or the distance C from the center), while the right hand 
is used to run the tailstock spindle out, or, in other words, to 
feed the work against the drill. 
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In this jig the work is quickly done with a sufficient degree 
of accuracy, and if the drill used is 4% inch in diameter, 
screws of 144 inch pitch or less and of various diameters can 
be drilled, which makes this a handy jig for drilling odd half- 
dozen lots, as well as a greater number of pieces. 

The long bushing D, shown in Fig. 2, is for supporting the 
drill on small diameters, as it projects further through the cap, 
as shown by the dotted lines. M. F. 


A SWAGING OPERATION 


In swaging the piece A to the shape B, Fig. 1, and in other 
similar work, trouble is often experienced in obtaining a 
satisfactory means of locating the work, owing to the flash 
which spreads entirely around the piece. In Fig. 2 is shown 


Fig. 1, Piece of Work before and after Swaging 


a punch and die for swaging this part. The work is located 
between the spring-operated holders A and directly over the 
die, which has a hole B, 3/32 inch deep, in it. The small 
end of ejector pin C forms the bottom of the hole in the die. 
When the piece is swaged into the die, this pin compresses 


TOP VIEW 
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Fig: 2. Punch and Die for Swaging Operation 


the rubber pad which is used for ejecting. A small ring is 
formed on the work by the hole through which this ejector 
slides; this is afterwards removed by a drilling and reaming 
operation through boss D, Fig. 1. Bacon 


MACHINING AN AUTOMOBILE SPIDER 


The piece shown at B in Fig. 1 is known as an automobile. 
spider. It has four arms which are finished on the outside, 
and a hole bored through the center. The machining opera- 
tions on the spider are carried out as follows: In the first 
operation the spider is gripped in a three-jaw chuck, as shown 
in Fig. 1, one jaw being cut out to allow one of the arms of 
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the spider to set into it, thus furnishing a drive. While the 
hole through the spider is being bored and reamed with tools 
held in the turret, one side of the spider is faced with a 
back facer bar which is operated through the spindle, and the 
side next to the turret is faced with tools held on the cross- 
slide. In this operation the ends of the arms of the spider at 
A are also turned. 

Before the second operation on this spider is done it is 
necessary to drill a small hole A, Fig. 2, which is used to 
locate the spider on the turret for the second operation. This 
hole is drilled in a jig as shown, which consists of a base 
on which the spider is set and an upper half which locates the 


Fig. 1. First Operation—Turning, Boring and Facing 


hole. Fig. 3 illustrates the method of machining the arms in 
the second operation, this being quite a departure from ordin- 
ary turret lathe practice, in that the tools are held in the 
headstock spindle, and the work on the turret. In place of 
the regular turret a special turret is used for holding the 
spiders, each spider being located in the same position as 
the preceding one by means of the hole mentioned above and 
the pin A, Fig. 3. 

It is obvious that if there are four turret faces on the 
regular turret, the same will be true of the special turret, and 
each indexing of the turret brings another arm in line with 
the spindle, where it is operated upon. When the four arms 
are finished the machine is stopped and another spider put 


Fig. 2. Jig for Drilling Locating Hole 


on. The machining on the arms of the spider is done with a 
hollow mill held in the spindle. In this mill there are three 
blades for turning, one facing blade (, which faces the end 
of the arms, and a small combination center-drill D which 
centers each arm. As the arms on the spider are opposite, 
they can be set between centers and ground, a pin being 
used to drive them by simply coming in contact with one of 
the arms not being ground; this saves the necessity of using 
a dog and is much quicker. F. SERVER 


A COMPARISON OF SELLING METHODS 


Some time ago we were in the market for a machine tool 
and wrote to two manufacturers who advertise in these col- 
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umns. The selling methods of these two companies differed 
sufficiently to cause comment. Our letter asked for informa- 
tion regarding prices, the type of equipment that would be 
best suited to our requirements and the correct method of 
installation. The replies came promptly but the difference 
can be noted from the following: Firm No. 1 enclosed a 
blueprint photo of machine and a printed pamphlet of general 
Their letter 
made no mention of the special information we asked for 
and appeared to be a stereotyped form. Nor was this informa- 
tion included in the pamphlet, and to complete a poor argu- 
ment, the letter was signed in typewritten characters, no 
writer’s name appearing. Firm No. 2 sent an 
attractive catalogue with prices—which, by 
the way, were higher than those submitted 
by firm No. 1—and a three page letter fully 
answering all of our requests, and calling 
attention to a few salient points not men- 
tioned in the catalogue. They advised that 
their salesman would reach us within three 
days to enter into the matter still more fully. 
In conclusion, the letter was personally 
signed by the head of the firm, thus giving 
that touch of individuality which means so 
much. The salesman arrived on time, ex- 
plained some minor points—the letter had 
covered nearly everything—closed the order, 
and the machine was shipped in three weeks. 
Although we would have paid for it on delivery, the builder 
insisted that we take up the thirty day trial offer, which was 
done. Needless to say, the machine is still in use and further 
purchases are now contemplated. : 

The reason for asking the special question concerning in- 
stallation and equipment was that remodeling was necessary 
to accommodate the machine. It was necessary. to start this 
work at once, in order to be ready when the machine arrived; 
consequently it was a matter of absolute necessity for us to 
have these questions answered. We notified firm No. 1 that 
the order had been placed, but received a stereotyped “follow 
up letter’—signed in typewritten characters as before. While 
merits, of course, were the final considerations governing our 
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Fig. 8. Turning and Facing the Spider Arms 


selection, the first impressions made by the letters went a 
long way in making the decision. It does seem as though 
some firms should adopt twentieth-century methods of selling 
their goods. One thing more; these firms weye located in the 
same town and manufactured the same line of machines, so 
that both had equal opportunities of securing the business. 
New Britain, Conn. i J. M. Henry 


PUBLISHING TECHNICAL INFORMATION 


In the September issue of MacHINERY, appeared an editorial 
comment on an article recently published in Canadian Ma- 
chinery. The article in question spoke of the selfishness of 
some engineers who refrained from giving out useful technical 
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information which was the result of personal research. Mod- 
‘ern methods and ways of thinking are making this type of 
men a thing of the past. 

There are, of course, various reasons for this policy, one of 
which was brought out by an experience which the writer re- 
cently had. The superintendent of a certain factory, having 
noted one of the writer’s articles on a method of performing 
an important operation, came to him and said, “I don’t believe 
in this sort of thing and the president also expresses himself 
as being against it.’ Upon being asked for the reason he 
replied, “Simply because we do not believe in the general 
education of the masses.”, The writer refrained from making 
any comment, but to him it surely seems a narrow-minded 
view. The article did not reveal any trade secrets or informa- 
tion of that nature, being merely a description of a short cut 
in machine production. 

Some people appreciate the publicity which comes from 
advertising, etc., but fail to appreciate the publicity value of 
giving out their methods of manufacture to the trade. Com- 
petition makes it necessary for every short cut to be applied, 
but does not, in the writer’s opinion, require withholding in- 
formation that would be helpful to a great many mechanics. 
This only refers to information that could be made public with- 
out loss to the works where the method originated. 

It will generally be observed that the shops which guard 
their fancied secrets so jealously are the ones in which time, 
money and energy are wasted most freely. The reason for 
this is that their narrow-mindedness prevents them from ac- 
cepting other known and tried methods of improving their 
working .conditions. Perhaps they are ashamed of their 
methods. If this narrow view were broadened, it would clear 
away much of the mystery which surrounds the intelligent 
use of modern machine tools and appliances, and the benefits 
received would fully repay manufacturers for giving out in- 
formation which is at their disposal. Ji MEL: 


DRAWINGS AND THE EYE-SIGHT 


There is altogether too much unnecessary eye-strain among 
draftsmen that is weakening their sight. This is not brought 
on entirely by the continuous use of the eyes; other causes of 
eye-strain are making and reading drawings with lines of 
inadequate thickness, using lead pencils that are too hard, and 
making tracings from pencilings whose lines are barely dis- 
tinguishable through the cloth. 

The exercise of a little discretion in selecting drawing 
materials and in drafting-room practice may be made the 
means of saving both the draftsmen and those who use their 
drawings from eye-strain. It is more difficult to trace a pen- 
ciled drawing made on buff or cream colored paper than one 
made on white paper. Many draftsmen use but one degree of 
hardness in lead pencils—generally a 5-H or 6-H on all shades 
and grades of drawing paper. They do not appear to realize 
that there is a proper degree of hardness of Jead for different 
papers, that will make a drawing “seeable’ and “readable” 
through tracing cloth in all conditions of light, whether the 
day is stormy or bright. In most drafting-rooms, the papers 
used have a coarse-grained surface and are either white, buff 
or cream colored. Experience has shown that on white draw- 
ing paper, a 5-H pencil makes lines of sufficient weight, on 
the buff color a 4-H should be used, and on the deeper shades 
a 8-H is desirable. Since a much greater pressure can be 
secured in making lines with a lead pencil than with a pencil 
compass, the lead in the compass should always be one degree 
softer than the pencil. If this method is followed, all draw- 
ings will have good black lines, which will lessen the strain on 
the eyes, especially when making tracings. 

Another means of relieving eye-strain is to make the light 
and shade lines thicker. The day of elaborate drawings for 
shop use has passed. Plainness and simplicity in drawings 
is both required and appreciated by workmen. It is better to 
use a drawing pencil having too blunt a point and make thick 
lines, than to use one filed down to a point like a needle. In 
making tracings, plenty of ink should be used. The lines that 
were formerly made for shade lines should now be the light 
lines, and the shade lines should be made just double the 
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thickness. The lettering and figures on the drawing should 
be made with a coarse pen, and at least 5/16 inch high and 
3/16 inch wide. Blueprints taken from such tracings sare far 
more useful in the shop than many of the ones with sight 
destroying hair-lines, dwarfed letters and figures, and feeble 
looking arrow-heads that are now in use. All this may seem a 
radical change from the present method, but its general adop- 
tion would be a change in the right direction, as it would 
enable those with dimmed eyesight to read drawings more 
easily and prevent damage to the sight of those whose eyes 
are still good. JAMES E. CooLEy 
Hartford, Conn. 


PRICE SHEETS FOR SALESMEN 


On page 235 of the November issue, engineering edition, 
attention is called to the loose-leaf price books that are now 
generally used by machinery salesmen. We have been send- 
ing out our price lists in this form for the past six years, the 
size of the sheet being 7% by 4 inches, suitable for the Morden 
No. 6 loose-leaf binder. All information which we issue for 


Points of Superiority on 
Cincinnati Boring Mills © 


Extra deep Table. 

Extra large track diameter. 

Table Track oiled by Automatic rollers. 

Table driven by internal gear and pinion. 

Large adjustable main spindle bearing 
under table. 

Self-adjustable step bearing. 


Oil pockets filled and drained from outside 
of Bed. 

Bed reinforced by heavy I beam ribs. ; 

Bed bored out and bushed for all revolv- 
ing parts. : 

Feed Boxes Enclosed feed boxes with direct reading 
feeds in full view of operator at all 
times, 

Self-locking tumbler type Gear changes. 


Rapid Power 


Rapid power traverse in all directions. 
Traverse 


Rapid power traverse controlled from 
rail or feed boxes. 

Sensitive adjustments within easy reach © 
of operator. 

Crank handle cannot be engaged when — 
rapid power traverse is used. 


Rail clamped inside and outside of hous- 
ing face. 

Long, narrow guide saddle to rail. 

Handy location for swivel to heads. 


Heads have bronze taper gibs. 
Housing Box type construction. - 
Bolted together at back with X braces. 
Drive Drive mounted between housings, reduc- 
ing floor space. 


November 1, 1912 


Morden Price List Sheet with Reinforced Holes 


the use of salesmen, such as dimensions, talking points, motor 
information, etc., ‘is printed on sheets of this size, and we 
have just adopted a scheme of reinforcing the holes as shown 
by the sample sheets enclosed. These price lists are referred 
to constantly by the salesmen, and unless some provision of 
this kind is made, the holes are soon torn through and new 
sheets must be supplied. 


Cincinnati, Ohio CINCINNATI PLANER Co. 


REFITTING A WORN STRAP ON AN 
ENGINE CONNECTING-ROD 


The writer read with considerable interest an account in 
the August number of MAacHInERY of how a number of rings 
that had been bored out too large were saved by shrinking 
and reboring them. This recalled to his mind a job of a 
somewhat similar nature which he saw done while an ap- 
prentice. A large engine was being repaired and generally 
overhauled. The strap for the connecting-rod required re- 
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fitting, but instead of making an entirely new strap, the old 
one was heated to a red heat across the end and immersed 
in cold water for about one-half the thickness of the stock; 
thus the outside portion contracted and compressed the inner 
portion in a manner similar to that explained in the article 
referred to. This method might be used to advantage in many 
cases, if it were better known. 


Los Angeles, Cal. Joun A. Woop 


EFFICIENCY OF WORM GEARING 


We have read with much interest the article published in 
the September issue of MAcHINERY entitled “Efficiency of Worm 
Gearing for Automobile Transmission.” We have made a 
large number of tests on worm gearing in these works and 
our results do not confirm the results given in the article in 
question. We should be glad, therefore, to have certain points 
explained. The general trend of the tests given in Tables I 
to V shows that the efficiency decreases with decreasing 
load, which is entirely opposite to our results. 

It appears to us that the loss in friction is proportional to 
the working pressure ‘between the teeth, and, therefore, when 
the working pressure is less, the loss in friction is less. 
However, in Table III, ‘Second Speed” test, the loss at 36.95 
Pep reise”).s4 Her rand: ate 1912) HPs, 41:14. H.-P also, in 
the same table on the “Direct Speed” the loss at 49.35 H. P. 
is@ieete wand at s0.;7ane. Pi 89 He: We cannot see 
how these figures—and there are several similar cases in the 
other tables—can be substantiated. 

We also note that later in the article appears the following 
remark: “The higher loads indicated were abnormal for the 
gears under consideration, and would not occur in any use 
to which the gears would normally be put.” A consideration 
of the tables shows that as the highest efficiencies are always 
obtained at these abnormal loads the gear should surely ‘be 
taken to be correctly rated for these loads, and a smaller and 
(according to these results) more efficient gear should be de- 
signed for the normal working load required. It also appears 
from the tables that if the load were still further increased, 
an efficiency of 100 per cent might readily be obtained. 

In conclusion, we may say that our experience gives the 
following general results, vig: that the efficiency of a cor- 
rectly designed gear increases considerably under light load 
and decreases under overload, and that the temperature rise 
of the oil is an exact measure of power loss in the gear. 

Manchester, England. Henry WALLWORK & Co., Lp. 


I have read with much interest the comments made by 
Henry Wallwork & Co., Ltd., Manchester, Hngland. In draw- 
ing the efficiency curves in Fig. 11 (September number) no 
attempt was made to smooth out the curves and so eliminate 
any inconsistencies which appeared. In the very nature of 
things it is impossible to obtain absolute accuracy in results 
where it is necessary to measure small differences of power, 
as in this case, especially when the speed of the instrument 
measuring input varies from that of the one measuring output. 

I note that Henry Wallwork & Co. questions the decrease 
of the efficiency with decreasing load, and that their tests 
show entirely opposite results. It is certain that the friction 
of the gears does not vary directly with the tooth pressure. 


In other words, in wide variations of tooth pressure the fric- - 


tion does not vary widely. This being the case, the efficiency 
must increase with the load. Take an extreme case as an 
example: Assume that the friction does not vary at all, and 
is, in a given case, let us say, one horsepower. If, under 
these conditions the gear transmits two horsepower the effi- 
ciency would be 50 per cent. If the same gear transmitted 
100 horsepower the efficiency would be 99 per cent. Of course, 
this is not intended to apply to any actual gear system, but 
is merely mentioned to illustrate the point that, in general, 
it should be expected that the efficiency would increase with 
the load until the breaking down point of the gear surface 
is reached. 

In reference to the statement that the loads indicated were 
abnormal for the gears under consideration, this statement 
merely refers to the load to which the gears will be subjected 
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when placed in an automobile transmission. It would be 
perfectly proper and normal to transmit the higher loads by 
means of these gears, but they are certainly in excess of what 
would occur in an automobile. 


Providence, R. I. WiLuiaAM H. KENERSON 


“DEVICE FOR DRAWING DOTTED LINES” 


On page 215 of the November, 1912, issue of MACHINERY, 
engineering edition, I note an article entitled “Device for 
Drawing Dotted Lines.” As the device referred to in said 
article is the subject of a patent granted to the writer (965,- 
945, dated August 2, 1910) please print this notice in the 
December issue to inform your readers accordingly, so that 
they may avoid infringement thereof. It is the intention of 
the writer, who is a patent attorney, to prosecute any form 
of infringement of said patent to the fullest extent. 

13-21 Park Row, New York BENJAMIN ROMAN 


SUPPLEMENTARY ANGLE FOR 
DRAFTSMEN 


The supplementary angle shown beneath the triangles in 
the accompanying illustration consists of a piece of celluloid 
with two of its sides or edges at an angle of five degrees 
to each other. With one of these angles, and the regular 45 
or 30—60-degree triangles, all angles at intervals of five degrees 
from 0 to 360 degrees can be drawn. Fig. 1 shows the 60- 
degree angle combined with a 5-degree angle in such a way 
as to make it possible to draw an angle of 65 degrees. In 


Fig. 2 


Machinery 
Method of using the Supplementary Five-degree Angle 


Fig. 2 the 5-degree angle is reversed, making it possible to 
draw an angle of 55 degrees. DrarrTing Room 

[A device of a somewhat similar nature has been invented 
and patented by James Dangerfield, and was described in 
the August, 1903, number of Macuinery.. The difference pbe- 
tween the device here mentioned and that of Mr. Dangerfield’s 
is that the latter consists of a set of ten angles from 1 to 10 
degrees. This makes it possible to obtain accurately every 
whole-degree angle from 0 to 360 degrees. Sets are also made 
with two additional 4- and %4-degree angles, making them 
practically as universal as the regular draftsman’s protractor. 
—EDITOR. ] 


——__—_ 


DRILLING HOLES IN GLASS 


Occasionally we are called upon to do small jobs of drill- 
ing holes in glass. The common method known to the writer 
is a long and tedious process, viz: placing a short piece of 
brass tubing the diameter of the hole desired in the drill 
chuck and grinding the hole through the glass with powdered 
emery and oil. A more effective and simpler way is to 
take a rat-tail file about the size of the hole to be drilled and 
break it at about the middle so that while drilling it will not 
wedge the hole. Place the tang end of the file in the drill 
press chuck and run at high speed. Place the glass umder the 
rapidly revolving file and let the file come gently in contact 
with the glass by moving the handle up and down. For a 
lubricant use.turpentine. In this way holes are drilled in 
one-fourth the time required by the old method. 

Chicago, Ill. O. M. HANCE 
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HOW AND WHY 


DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details in full and name and address. The name and address will not 
: be published with the answer. 


ACTION OF BELTS WHEN THE SHAFTS ARE 
OUT OF PARALLEL 


The answer in the October number to the inquiry regarding 
the action of belts on pulleys is correct in part only. The 
crowning of the pulley faces causes the belt to run to the 
“high side,” that is, crowd to the center where the diameters 
are largest, as you state. But when the shafts are out of paral- 
lel the belt runs to the “low side,’ and if the shafts are badly 
out, the belt will run off from the low side. In other words, 
a high side made with a “monkeywrench” (shafts out of 
parallel) does not act like a crowned face. I have had many 
years’ experience with pulleys and belts and have never known 
them to act in the contrary way, as described in your answer. 

Amherst, Nova Scotia B. G. Cox 


DIES FOR NAIL-MAKING MACHINERY 


G. W. H.—I would like to obtain information on the making 
and tempering of dies used in nail-making machinery. At 
present we have to anneal, redress and temper the dies when- 
ever they become worn, having for this purpose a gas stove 
with pyrometer for hardening and an oil bath with thermom- 
eters for tempering. We feel, however, that our practice is 
defective in comparison with that of some American firms, who 
we believe, regrind the cutters several times without drawing 
the temper. We have tried grinding the vees inside to about 
a fifty-degree angle, but encountered the difficulty that carbo- 
rundum wheels will not keep the necessary sharp edge. Ap- 
parently it would be necessary to use a steel disk studded with 
diamond dust to secure the desired result by grinding. 


A.—The subject is of sufficient importance to make a full 
reply from any reader having had general experience on the 
maintenance of nail-making machinery, of general interest. 
We will be glad to receive contributions on the subject. 


STRAIGHT FACE VS. CROWN FACE IDLER 
PULLEYS 
W. M. F.—Are idler pulleys which run on the outside of 


opposite side of the belts on transmission pulleys usually made 
with straight or crown face—and why? 


A.—Practice differs. The H. W. Caldwell & Son Co. furnishes 
straight face pulleys for idlers. The reason given is that the 
driving and driven pulleys having crown faces, of course, the 
belt is kept in the center of these pulleys by the crowning. 
If the intermediate idler pulleys are also made with a crown 
face, and if the crown is not exactly in line with the crown of 
the driving and driven pulleys, there will be an objectionable 
moving back and forth of the belt. The Dodge Mfg. Co. makes 
idler pulleys both crown and straight face, depending upon 
the condition, but the greater part of its product is made with 
the crown face, and crown face pulleys are furnished when 
not otherwise specified. The reason given for preferring the 
crown face idler pulley is that it is often necessary to “lead” 
the belt slightly and a crown face idler assists in doing this. 
No objection, however, is offered to the straight face idler, 
and either type is furnished when specified. 


TOOLING FOR INTERCHANGEABLE 
MANUFACTURE 


A. L. B. Co—The question has arisen in our factory as to 
whether or not it is necessary to build a model machine to 
construct the tools, jigs and fixtures for same, provided the 
machine is known to be practically correct from a manufac- 
turing standpoint, but not mathematically correct in all its 
parts. The machines were originally built without drawings 
and little by little were improved until we have a practically 
standard machine. About two years ago one was disassem- 
bled and drawings of the parts made, no assembly of the ma- 
chine having been made or any methods used to check the 
accuracy of the parts. We attempted to use these drawings 
in conjunction with parts of the machine in making jigs and 
fixtures, but found that it was not feasible to proceed in this 
manner because of variations in dimensions of parts. The 
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question is, how should we proceed? Do you think it neces- 
sary to build a sample machine first to check the drawings 
for accuracy and then make the tools and jigs to manufacture 
the parts? 


A.—The exact procedure in tooling for manufacturing is 
something on which probably there would be no ‘general 
agreement among toolmakers and manufacturing experts who 
were given the problem to solve. It would depend very largely 
on the type of machine, size of parts and the degree of ac- 
curacy required. In general, we would say that the hand- 
made machine should, be disassembled and accurate drawings 
made of every part. No changes whatever should be made in 
dimensions or shapes except in those parts immaterial to the 
working of the machine. Having made the drawings, jigs 
should be made for each part using the part to get the shape, 
distance between holes, etc. Where great accuracy of related 
parts is required, and trouble in the functioning of the ma- 
chine is anticipated, the jigs for the parts should be made 
simultaneously, and changes made if required to secure closer 
adjustments. Having proved the dimensions and shapes of 
these parts satisfactory, the drawings should be changed and 
corrected when necessary to agree. The work should be laid 
out so that the machine can be assembled, and each part 
checked by the pieces produced in the jigs. When the work 
has proceeded to the finished stage, a complete manufactured 
machine will have been produced from the jigs, each jig hav- 
ing been proved as the work proceeded. It cannot be said 
that this procedure would invariably result in an absolutely 
perfect machine, but the probabilities are that the change re- 
quired would be of an insignificant character, not expensive 
to make. Suggestions from readers who have had experience 
in tooling for interchangeable manufacturing are invited. 


HOW TO FIX A BUSHING ON A PROPELLER 
SHAFT 


SH. S—wWill you kindly advise me if there are any effect- 
ive methods of fixing bushings on propeller shafts where 
they bear in the stern bearing of a boat? The illustration . 
shows the manner of installation. The shafts are. tobin 
bronze and the bushings are bronze, being from % inch to 
8 inch thick, 8 inches long on a 214-inch diameter shaft. 
I have shrunk and pinned the bushings on and have sweated 
them on, but they all work loose sooner or later. The bush- 
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ings run in lignum vite lined bearings or bronze bearings. 
The reason I have deduced for the peculiar loosening up of 
the bushings is that, being under water, more or less sand and 
dirt get into the stern bearing and quickly wear it vee to 
let the shaft pound or hammer, which causes the bushing to 
stretch and loosen on the shaft. The harder and thicker the 
bushings are made, the longer they last, but all of them loosen 
if used long enough. 

A.—The oxy-acetylene process might be used to secure a 
sectional bushing which could be applied as a series of nar- 
row rings and successively welded to the shaft. This method 
is slow and rather expensive and perhaps the readers can 
suggest simpler and more effective methods. 


TO FIND RADIUS OF ARC WHEN LENGTH OF 
CHORD AND HEIGHT OF ARC ARE GIVEN 


J. E. H—Kindly give me a formula for finding the radius 
of a circular arc when the length of the chord and the height 
of the arc or segment of the circle are given, as indicated in 
the accompanying illustration. 
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A.—A formula for obtaining the radius of a segment, when 
the data mentioned above are given, was published in Ma- 
CHINERY in November, 1906; this formula may also be found 
in the engineering handbooks. 
chord; H the height of the arc; and R the radius to be 
found, then: 
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This formula looks rather cumbersome and could be some- 


what simplified so as to take the form: 
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The second form of the formula, however, requires more 
numerical calculation than does the first, which, therefore, 
is preferable. 
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TO FIND THE AREA OF A SURFACE OF 
REVOLUTION 


é R. B. H.—I would like to see a formula published for find- 
ing the outside area of sheet metal cups. An example of the 
sei of cups referred to is shown in the accompanying illus- 
ration. 


A.—No general formula can be given for obtaining the 
area of a symmetrical body of the form shown in the illus- 
tration. However, 
the approximate 
area can be found 
by a comparatively 
simple method. In 
the illustration, the 
dimensions written 
in cominon  frac- 
tions are the given 
dimensions. Those 
written in decimals 
are found by actual 
measurement on a 
figure drawn to 
scale. The method 
of finding the area 
is as follows: First 
separate such areas 
as are cylindrical, 
conical or spherical, 
as these can be 
found directly by 
exact formulas 
found in all engi- 
neering handbooks, 
In the example 
shown, ABCD is a 
; cylinder, the area 
of the surface of which can be easily found. The top area EF 
is simply a circular area, and can thus be computed separately. 
The remainder of the surface generated by rotating line AF 
about the axis GH is found by the approximate method to be 
explained. From point A, set off equal distances on line AF, 
In the present case each division indicated is 4% inch long. 
From the central or middle point of each of these parts draw 
a line at right angles to the axis of rotation GH, measure the 
length of these lines or diameters (the length of each is given 
in decimals), add all these lengths together and multiply the 
sum by the length of one division set off on line AF (in this 
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If ZL is the length of the : 
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case, 4 inch), and multiply this product by 7. This gives the 
approximate area of the surface of revolution. 

In setting off divisions 4% inch long along line AF, the last 
division does not reach exactly to point F, but only to a point 
0.03 inch below it. The part 0.03 inch high at the top of the 
cup can be considered as a cylinder of 1% inch diameter and 
0.03 inch height, the area of the cylindrical surface of which 
is easily computed. By adding the various surfaces together 
we get the total surface of the cup as below: 


Cylinder, 15% inch diameter, 0.41 inch high, 2.093 square inches 
Circle, % inch diameter, 0.196 square inches 
Cylinder, 4% inch diameter, 0.03 inch high, 0.047 square inches 
Irregular surface, 3.868 square inches 


Total, 6.204 square inches 


The method used in finding the area of the irregular 
shaped part of the cup is based on the Pappus or Guldinus 
rule, which states that the area of a surface generated by 
the revolution of a line about a central axis equals the length 
of the line, multiplied by the path of its center of gravity, the 
line being considered as a fine wire. As it is a matter of con- 
siderable difficulty to find the center of gravity of an irregu- 
larly curved wire, the simplest way in which this method can 
be applied is to divide the irregular shaped line into a num- 
ber of parts, each one of which can be considered as a straight 
line, having its center of gravity at the middle of the line. 
In this way we find the area of each one of the divisions by 
multiplying the length of the division by the circumference of 
the circle which passes through its center of gravity. As all 
the divisions, in our case, were made of equal length, the 
simplest method was to add the lengths of all the diameters 
of these circles together, and then multiply by mw and by the 
length of each division, % inch. 

In testing out the accuracy of this method, the surface of a 
half-sphere 6 inches in diameter was found by dividing a 
great circle into parts 4%, inch long and finding the area by 
this graphical method. "The exact area of this half-sphere is 
56.55 square inches. The graphical method, using only an 
ordinary draftsman’s scale, compass and triangle, gave an 
area of 55.28 square inches, which may be considered fairly 
accurate for an approximate method. The half-sphere was se- 


lected for the test case because it presents one of the difficult 


shapes for the application of this method, as the curved out- 
line merges from a vertical into a horizontal direction; the 
surface being convex throughout, the errors are also likely 
to be all in one direction. A more accurate result may be 
expected when part of the surface is convex and part concave. 


* * * 


NEW ALUMINUM REDUCTION PLANT 


The General Electric Co., Schenectady, N. Y., is building 
peven vertical water wheel type direct-current electric gener- 
ators for the new plant of the Southern Aluminum Co., at 
Whitney, N. C. Each machine will have a rating of 5000 K. W., 
delivering 20,000 amperes at 250 volts at a speed of 170 
R. P. M. They will be the largest direct-current machines built. 
Two similar direct-current generators of the same type rated 
at 2500 K. W. and two 1250 K. V. A. alternators will be also 
installed. The Southern Aluminum Co. is capitalized at $8,- 
000,000 and will become an important factor in. the production 
of aluminum. The plant will be in operation about the middle 
of 1914, and will rank among the greatest and best equipped 
for the manufacture of aluminum in the United States. In 
the complement of buildings are nine furnace rooms, wherein 
the aluminum will undergo the various processes incident to 
conversion into aluminum. Each of these structures measures 
60 by 500 feet and one electrode factory of similar dimensions 
is also included in the group. Aluminum, because of its light- 
ness and toughness, is becoming of more and more importance 
in many lines of industry. Aluminum wire and cable are dis- 
placing copper for the transmission of high tension electric 
energy. It is made from a clay known as bauxite, found exten- 
sively in Georgia and the Middle West. The Southern Alumi- 
num Co. will treat only alumina which has been made from 
bauxite. The engineering work is in charge of Dr. Paul 
Heroult, a prominent French engineer. 


NEW MACHINERY AND TOOLS 


THE COMPLETE MONTHLY RECORD. OF NEW DESIGNS AND IMPROVEMENTS 
IN AMERICAN METAL-WORKING MACHINERY AND TOOLS 


AMERICAN HIGH-SPEED SENSITIVE 
RADIAL DRILL 


The American Tool Works Co., Cincinnati, Ohio, has added 
to its line the high-speed sensitive radial drill illustrated 
herewith. This machine is designed for drilling and tapping 
small holes at high speed. It is said to combine the high- 
speed efficiency of the plain sensitive drill with the product- 
ive capacity of the radial drill. Convenience in operating a 
machine of this type is an essential feature, as the actual 
time consumed in drilling a hole is often very small as com- 
pared with the time which elapses before the machine is set 
to drill the next hole. The importance of this consideration 
has been kept in mind in designing the present machine, and 
all levers and other operating members have been conveni- 
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Fig. 1. 


ently located for the workman, in order to simplify the opera- 
tion of the machine as much as possible. 

The feed lever is located on the head within easy reach of 
the workman’s right hand, affording a convenient means of 
‘operation and obviating any possibility of interference with 
the work set up on the table. Another advantage of the 
ratchet lever feed used on the American sensitive radial drill 
lies in the fact that the lever is automatically disengaged 
“from the rack pinion shaft when it is placed in its vertical 
position, so that the spindle can be quickly adjusted up and 
town by means of a small star knob on the end of the rack 
pinion shaft. This affords a rapid and convenient method of 
bringing the drill to and from the work. 

The head is accurately balanced and can be moved rapidly 
along the arm by means of a rack and pinion operated by a 
handwheel. This handwheel is located on the front of the 
head on the operator’s left-hand side, enabling him to swing 
the arm with his right hand and at the same time adjust the 
head along the arm with his left hand. The arm binding lever 
is located on the column end of the arm, where it is always 
within easy reach of the operator. The head is of very sim- 
ple design, consisting of a main saddle which has a bearing 


Motor-driven Radial Drill equipped with Elevating Table and Tapping Attachment 


on the arm and carries an auxiliary head upon a vertical dove- . 
tail. The sliding head is so arranged that it can be moved 
to or from the table, thus affording accommodation for quite 
a wide range of work. The auxiliary head can be securely 
clamped at any point along the dovetail by means of a lever 
conveniently located on the front of the saddle, while the 
head proper can be firmly bound to the arm by a lever on the 
back of the saddle which is within easy reach of the operator 
when he stands at the front of the machine. 

In the elevating table type of machine shown in Fig. 1, the 
table is of semi-box construction, affording a large working 
surface. It has a bearing of ample width on the face of the 
column which insures a high degree of rigidity, and is 
equipped with a gib adjustment and two binders for locking 
it securely in position. The vertical movement of the table 


Fig. 2. Arrangement of the Drive 


is accomplished from the front by means of a crank which 
imparts motion to the elevating screw through a pair of 
miter gears located under the table. The arm is of the 
American parabolic beam and tube section which has proved 
itself to be exceptionally rigid on the larger sizes of radial 
drills. Its construction is such that the lower line is parallel 
with the table, thus enabling the full capacity of the drill 
to be utilized at any point along the arm. It swings easily on 
the column and may be securely clamped in any position by 
means of a convenient binding lever. The arm does not 
move vertically; therefore provision is made on the head for 
variable heights of work. 

There are no gears in the driving mechanism of this drill 
from the countershaft to the main spindle, the drive being 
effected by means of a two-inch double belt running at high 
speed. This drive transmits an abundance of power directly 
to the spindle of the drill, the spindle belt being kept at the 
proper tension by turning the star knob located on the arm 
bracket. All of the driving and idler pulleys are equipped 
with special ball bearings which consist of a double set of 
hardened and ground ball races and cones; one set is located 
at each end of the pulley journals. These bearings are so 


December, 1912 


constructed that they are dustproof and form a retainer for 
the lubricant; vaseline or graphite is preferable for this pur- 
pose and need only be renewed at long intervals. The coun- 
tershaft is especially designed for high-speed work and pro- 
vides for two speeds. The hanger boxes are of an improved 
gravity and wick oiling type, taking their supply from large 
oil reservoirs and only needing attention at long intervals. 
The countershaft carries a three-step cone pulley with a pair 
of friction pulleys 10 inches in diameter and 3 inches face, and 
should run at 310 and 387 R. P.M. 

This machine may be equipped with a tapping attachment, 
and with belt-driven machines so equipped a single-speed 
countershaft is furnished with six spindle speeds which afe 
obtained through a three-step cone pulley and a pair of fric- 
tion pulleys of different diameters located on the rear of the 
machine. 

The spindle is of high-carbon crucible steel, accurately 
ground and provided with a dustproof self-lubricating ball 
thrust bearing. It has six changes of speed ranging from 300 
to 900 R. P. M. in geometric progression, and is provided on 
the top with an adjustable stop-collar which may be used as 
a depth gage. The column is of tubular section, ribbed in- 
ternally to provide the necessary rigidity. In addition to the 
type of machine illustrated, this radial drill is built with a 
stationary. table, or with a pedestal base which makes it espe- 
cially suited for large sizes of work. The regular equipment 
includes a countershaft and belts, no wrenches being re- 
quired. All of the motor-driven machines are regularly 
equipped with a tapping attachment. 


BILLINGS & SPENCER SAFETY 
LATHE DOG 


' The safety lathe dog illustrated herewith is the product of 
the Billings & Spencer Co., Hartford, Conn. This form of dog 
embodies the simplicity, 
strength and convenience 
of the ordinary dog with 
the additional advantage 
of safety. The essential 
parts are the same as 
the design which is uni- 
versally used, including 
the regular square head, 
so that no special tool is 
required for adjustment. 
The guard consists of a 
cover for the screw which 
is easily manipulated, be- 
ing merely pushed to one 
side when it is required 
to uncover the 
head. The guard is then 
sprung back into  posi- 
tion forming perfect protection for the operator. This dog 
has been thoroughly tested in the manufacturers’ shops and 
has proved efficient under all conditions. 


Billings & Spencer Safety Lathe Dog 


LOCKING DEVICE FOR ELECTRIC 
SWITCHES 


The locking device for electric switches here illustrated 
has recently been developed by the General Electric Co., 
Schenectady, N. Y., to eliminate the delays which are fre- 
quently caused by having machinery shut down through 
interruption of the power service. This device prevents the 
blade of a disconnecting switch from opening except where it 
is intentionally pulled by the operator. Instances are on 
record where the blades of a disconnecting switch, not pro- 
tected by this device, have been thrown open or partially open 
by magnetic repulsion and destroyed when a short circuit has 
occurred on the line. In such a case, the destruction of the 
switch means that the circuit will be put out of commission 
while a new switch is being installed, unless there are dupli- 
cate circuits. 

This safety locking device is a unit in itself and can be 
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easily applied to any G. E. type L, Form G6 switch by merely 
clamping it to a support placed between the clip block and 
the insulator cap. It is designed to be operated with a switch 
hook and consists essentially of two brass bell cranks, hinged 
together at the ends of two shorter arms and held closed by 
compression springs. The projections or jaws in the outer 
ends of the two longer arms close in front of the blade, thus 
preventing the latter from coming out of the clips. Hach bell 
crank is provided with 
a dog which moves in 
a slot in the bell 
crank elbow, the dog 
being hinged at this 
point. Two compress- 
ion springs, one press- 
ing outward from the 
switch base against 
the elbow of each 
crank and also against 
the dog, keep the bell 
cranks closed and the 
dogs pressed against 
the back of the switch 
blades.’ 

To open the switch, 
the outer ends of the 
bell crank are pressed 
iback away from the 
blades, allowing the 
dogs to come forward 
and rest upon the 
sides of the blades; in 
this position they hold the jaws apart in front of the blade and 
allow the switch to be opened. Withdrawing the blade of the 
switch from between the dogs causes the jaws to automatically 
close against the sides of the blades and to snap shut as soon 
as the blade is completely withdrawn. As the outer edges of the 
jaws are beveled, the switch blade can be readily pressed back 
to the closed position between the clips, when the jaws close 
automatically in front of the blade, locking the latter in the 
closed position. The operator cannot forget to lock the switch 
closed because it automatically locks itself. This device is 
made in standard sizes to fit 300, 600, 800 and 1200 ampere 
switches, and can also be furnished for a switch of any other 
capacity. 


Locking Device to prevent Electric Switches 
from being accidentally opened 


MCEWEN IMPROVED STEEL COUPLING 


A new form of flexible coupling, constructed entirely of 
crucible steel, has recently been introduced by McEwen Bros., 
Wellsville, N. Y. It is known as the McEwen coupling, and 
being small and consequently light in weight, it is particularly 
suited for classes of service in which it is necessary to reduce 
inertia as far as possible. 

The keys extend right through the shafts and are set at 


McEwen Improved Steel Coupling 


right angles; provision is made to take care of a reasonable 
amount of non-alignment, but the ample key bearing surface 
and exceptionally good lubrication does away with any noise or 
tendency towards serious wear. This type of coupling) was 
first used on McEwen Bros.’ pumps, direct-connected to steam 
turbines, where it was kept in continuous service for several 
months at a time. The ability of the coupling to stand up 
under such a severe test appears to demonstrate its fitness 
for a variety of classes of service; such as reversible motor 
drive for machine tools, blowers, rotary pumps, and a variety 
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of other cases where high speeds make the conditions of 
service particularly trying. 


NIAGARA PUNCHING AND RIVETING 
PRESS 


The Niagara Machine & Tool Works, Buffalo, N. Y., has 
recently added to its line the punching and riveting press 
illustrated below. This machine is designed to handle 
punching and riveting work in the manufacture of pipe, cul- 
verts, etc. Two thicknesses of material are punched and, at 
the same time, a rivet put in the hole punched on the previous 
stroke is headed, the rivet being inserted with the head up- 
ward. This method of combining riveting and punching in 
one operation, saves time, but is only applicable when the 
rivets are uniformly spaced. The distance between rivets 
can be varied from 1 5/16 to 2 3/4 inches. 

The rivet header and punch are mounted in adjustable 
holders fastened to separate slides; these slides are actuated 
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Niagara Punching and Riveting Press 


by two eccentrics and pitmans from the 
main shaft. It is also possible to use this 
machine entirely for punching holes or for 
riveting, or it may be used for punching 
and riveting alternately. When it is de- 
sired to use the machine entirely for rivet- 
ing, the operator can quickly put the punch 
out of operation by means of a gag. When 
it is desired to punch without riveting, the 
rivet punch will run idle. The stripper or 
hold-down, which is actuated by a cam, 
clinches the material while it is being 
operated upon, and then strips the stock 
from the punch on the up stroke. The 
press is provided with an automatic jaw 
clutch and the motion of the slides can be 
started either by means of a hand-lever or 
a foot treadle. When the lever and treadle 
are released, the slides stop automatically 
at the top of the upward stroke. The ma- 
chine has a throat 36 inches deep and the 
horn is a steel forging 5 inches in diameter at the outer end 
and 7 inches in diameter at the inner end. The press will 
upset a rivet cold up to %4 inch in diameter, and will punch 
a hole % inch in diameter through 44-inch iron or its 


equivalent. The gross weight of the machine is about 3600 
pounds. 
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BEAMAN & SMITH FOUR-SPINDLE 
MILLING MACHINE 


The four-spindle milling machine illustrated herewith is a 
recent design built by the Beaman & Smith Co., Providence, 
R. I. Reference to the illustration will show that there are 
two horizontal and two vertical spindles, the former having a 
vertical movement on the uprights and the latter a horizontal 
movement on the cross-rail. The table has a working sur- 
face 17 inches wide by 10 feet long; it has three T-slots fin- 
ished from the solid metal and two rows of holes for stop- 
pins. The movement of the table on the bed is 10 feet 9 
inches, and it is provided with a power traverse of 10 feet 
per minute in either direction. The automatic stop and feeds 
are arranged to maintain the desired rate at any spindle 
speed, which is a very important feature, as the rate of feed 
determines the quantity of work produced. The table is op- 
erated by a screw revolving in a bronze nut, the thrust being 
taken by ball bearings. Positive feeds for the table are pro- 
vided by means of a geared feed-box which is conveniently 
located, and the change from one rate to another can be 
quickly obtained. There are nine changes ranging from 1 
inch to 12.8 inches per minute at a driving-shaft speed of 
500 R. P. M. ? 

The spindles are of crucible steel and run in boxes of hard- 
ened bronze. They have a 6-inch independent adjustment 
and the ends are tapered to 314 inches in diameter for face 
milling cutters; No. 12 Brown & Sharpe taper holes are pro- 
vided for cutter shanks and arbors. Each spindle has a hole 
through its center for the retaining bolt. The front bearings 
are 37% inches in diameter by 5 inches in length, and are pro- 
vided with means to compensate for wear. The rear bearings 
are 234 inches in diameter by 434 inches in length. All of the 
spindles are driven in unison. The gearing for the vertical 
spindles has a ratio of 73% to 1 and gives a spindle speed of 
66 R. P. M. For the horizontal spindles, the gearing ratio 
is 2134 to 1 and gives a speed of 23 R. P. M. 

The machine is driven by a variable speed, 10-horsepower 
motor, geared to the driving shaft in the ratio of 3 to 1; the 
motor speed ranges from 500 to 1500 R. P. M. This machine 


Beaman & Smith Four-spindle Milling Machine 


can also be arranged to be driven by a 5-inch belt on a three- 
section cone with steps ranging from 11% to 16 inches in 
diameter. When belt driven, the countershaft has tight and 
loose pulleys 14 inches in diameter and runs at 360 R. P. M. 

The construction of the machine is in accordance with the 
latest practice. The quick running shafts are mounted in 
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bronze lined boxes; the bearings are finished by grinding; all 
sliding surfaces are scraped to an accurate fit; all gears are 
cut from the solid, the bevel gears being made by the Bilgram 
process; and many of the gears are of steel. The distance 
between the uprights is 30 inches; and from the ends of the 
vertical spindles to the top of the table, the least distance 
is 9 inches and the greatest distance, 15 inches; the least dis- 
tance between centers is 105 inches and the greatest distance, 
30 inches. From the center of the horizontal spindles to the 
center of the table, the least distance is 4 inches and the 


Fig. 1. 
greatest distance, 10 inches; between the ends, the least dis- 
tance is 6 inches and the greatest distance, 18 inches. The 
weight of the machine is approximately 20,000 pounds. 


THREE HYDRAULIC PRESSES 


The Hydraulic Press Mfg. Co., 84 Lincoln Ave., Mt. Gilead, 
Ohio, has recently placed upon the market three hydraulic 
presses which are illustrated in Figs. 1, 2 and 3. The press 
ghown in Fig. 1 is designed . 
for forcing railway-car wheels 
on and off the axles, and de- 
livers a firm steady pressure 
that will seat the wheel se- 
eurely. Strength in all parts 
is obtained by the use of steel 
jnstead of iron or semi-steel. 
The steel cylinder is much 
lighter than when made of 
cheaper material, and is also 
far more dependable in ser- 
vice. Pressures up to 2500 
pounds per square inch are 
available, and this is quite 
sufficient for the work done 
by this machine. 

The ram hag a long bearing 
in the cylinder which insures 
freedom from binding. As 
soon as the pressure is re- 
leased, the ram is drawn back 
by weights and chains, and 
jin order to enable it to with- 
stand heavy pressure, the ram 
is faced with a hardened steel 
bearing. The resistance head 
is provided with a throat 
which serves the double pur- 
pose of a guide and stop. The 
parallel bars are slotted and 
provided with keys for shift- 
ing the resistance head to the right distance from the ram. 
This resistance head, in addition to the adjustable lifting 
hooks and hollow pressure block, shifts on the parallel bars 
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Press for forcing Railway-car Wheels on and off Axles 
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Fig. 2. Forcing Press built for Purdue University 
Experiment Station 
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by means of rollers. The press is operated by a motor drive 
or by a power attachment, with tight and loose pulleys for 
operating with a belt. It is equipped with from one to four 
pump plungers which can be arranged to drive the ram at any 
desired speed. The bronze pump flanges are driven by ec- 
centrics and knockout attachments control the speed of the 
pump without stopping it. 

The portable inverted press illus- 
trated in Fig. 2 was built for the U. S. 
Government for forcing and general 
purposes; it is to be used at the Pur- 
due University Experiment Station. 
One of its striking features. is the 

unobstructed daylight space which 
makes it possible to place the press in 
contact with all sizes of machinery. 
By simply boring a hole in the platen, 
the press can be used for forcing 
wheels on and off shafts. The ram is 
returned by a rack and pinion which 
is placed back of the cylinder to be 
out of the way. The parts of the press 
taking stress are constructed of steel, 
the cylinder being made separate from 
the beam. The wheels have roller bear- 
ings which make the movement of the 
press from place to place an easy mat- 
ter. The pump is small and compact, 
having a % inch piston with a 3%: inch 
stroke; the piston guide is made in 
one piece and serves the double pur- 
pose of guide and fulcrum for the pump handle. A safety 
valve in connection with the pump protects the frame against 
overload. 

Fig. 3 illustrates a forming press which could also be ap- 
plied to a variety of general classes of heavy work. The press 
is entirely above the floor line and can be easily installed. The 
speed of the ram in starting is increased by placing two pumps 
on the press. The platen, pressure head and strain rods are 
of steel, and are designed to withstand the great stress to 


Fig. 38. Forming Press designed for 
Heavy Work 


which they are subjected in operation. A maximum stress of 
one hundred tons will seldom be exceeded in the general run 
of work, but a safety valve and pressure gage are provided to 
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guard against overload. The power attachment is very simple 
and is located where it will not interfere with the operation 
of the press in any way. 


een 


EDGEMONT PLATE-TYPE FRICTION 
CLUTCH 


The plate-type of friction clutch shown in Figs. 1 and 2 is 
an addition to the line of friction clutches manufactured by 
the Edgemont Machine Co., Dayton, Ohio. This friction clutch 
consists principally of three disks, enclosed in an outer casing 
provided with a hub on which the pulley or pulleys are held. 
(A two-piece sheet steel pulley is shown in place in Fig. 1). 
As shown in Fig. 2, the outer casing is provided with an in- 


Fig. 1. Edgemont Friction Clutch with Pulley attached 


ternal rib, slotted to fit two keys formed on the “floating” disk 
which is faced on both sides with “burn-proof’” brake lining. 
This central disk is free to “float,” but-cannot rotate inde- 
pendently of the outer casing. 

The lever plate to the right (see Fig. 2), is provided with 
lugs, and is also furnished with a hub to which the plate to 
the left, is keyed, but is free to slide laterally when operated 
by the studs and levers shown. These two plates form the 
outer friction members of the clutch, and when brought into 
contact with the friction surfaces of the “floating” disk, ro- 
tate the outer casing and consequently the pulleys which are 
held on it. The lever plate which is held to the countershaft 
by a set-screw or key is drilled to receive three studs, pro- 
vided with adjusting nuts, and held in the plate to the left. 


These studs are pulled out by the shoe ends of the levers, 


which are held in the lever plate and operated by the other 
three levers, sliding sleeve and shifter. 
Now, when the shifter rod is forced to the left, it forces the 


Fig. 2. Details of the Clutch Mechanism 


sliding sleeve inward “expanding” the levers, and through the 
medium of the cam ends of the levers in the lever plate, pulls 
out the studs, drawing the plate in and exerting a friction be- 
tween the three surfaces. Then as the lever plate is held to 
the countershaft, it follows that all the members of the friction 
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clutch rotate when held together by the friction exerted be- 
tween their surfaces. When the shifter rod is forced to the 
right, the action on the levers is just the reverse of that 
described, and as coil springs are interposed between the inner 
surfaces of the two outer plates, they are automatically sepa- 
rated when the studs are allowed to go back. The adjusting 
nuts on the studs are used to give the desired amount of fric- 
tion required for driving. 

One feature of this clutch, which is especially commend- 
able, is that its friction plates do not require oiling. The fric- 
tion lining can also be renewed without removing the clutch 
from the shaft. This clutch can be operated at high speeds, 
and is suitable for very heavy duty. It can be applied to line- 
shafting, countershafts, etc., and is furnished in either the ex- 
tended sleeve type (shown in Fig. 2), or with the cut-off coup- 
ling; this type is used for connecting two line-shafts, and en- 
ables one section of the “line” to run while the other shaft is 
stationary, or when the clutch is “connected” both shafts can 
be rotated. 


BLISS AUTOMATIC TRIMMING AND 
CURLING MACHINE 


A special machine recently designed and built by the EH. W. 
Bliss Co., 5 Adams St., Brooklyn, N. Y., for trimming and curl- 


Bliss Automatic Trimming and Curling Machine 


ing the flanges of drawn cups, is shown in the accompanying 

illustration. The machine consists of a vertical turret with six 
spindles, each of which is equipped with a chuck. The 
spindles are revolved continuously by spur gearing, and 
the turrets intermittently by a Geneva movement. The 
operator places a cup on the chuck ag it appears in front 
of him; the chuck then moves in position for the trim- 
ming cutters. There are two rotary cutters which are 
mounted in a slide and driven by a chain and sprockets. 
The slide moves by cam action in toward the chuck and 
the flange on the cup is trimmed. The scrap is discharged 
through the machine. 

The curling of the edge is done at the two succeeding 
positions. When the first of these positions is reached, 
the edge is started, and at the next position, it is finished. 
For all three positions, the blank is held onto the chuck 
by an upper spindle which descends and clamps the blank 
after it has been placed in position. The discharge of 
the blank is effected by means of two fingers. These 
fingers descend on the cup, gripping it at the edge and 
lifting it up until a third finger strikes it; this throws 
the cup in a horizontal direction into the discharge chute. 

The machine is semi-automatic, as the operator simply places 
the cup on the chuck and the machine does the rest. The 
capacity is about 30,000 cups in ten hours, and it will take 
either straight, taper, or spherical shells up to 3 inches 
diameter by 1% inch high. 
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BRADFORD HEAVY PATTERN LATHE 


The Bradford Machine Tool Co., Cincinnati, Ohio, is building 
a new 18-inch heavy pattern, quick change gear lathe. One 
of the interesting features of this lathe (a general view of 
which is shown in Fig. 1) is the back-gear speed-changing 
mechanism. In previous designs, two friction clutches for 
engaging the medium and large back-gears, were placed directly 
on the back-gear sleeve. In this design, only one friction 
clutch is required, which has the advantage of engaging the 
higher speed of the cone, as well as giving two gear reductions 
for driving the lathe spindle when taking heavy cuts. 

With the two-speed countershaft which is regularly furnished 
with the lathe, eighteen spindle speeds are available. The 
six fast speeds are obtained by locking the cone to the face 
gear and disengaging the back-gear in the usual manner. The 
method of obtaining the remaining twelve speeds will be more 
clearly understood by referring to the detail view of the 
headstock, Fig. 2. The cone pulley, by means of an expanding 
clutch ring in the left end, drives double cone gears with 
which the back-gears A and B are in driving connection. 
These latter gears afford two distinct drives for the lathe 
spindle, the drive being in each case through the clutch mem- 
ber OC, the back-gear sleeve and pinion meshing with the regu- 
lar face gear G. The clutch member C and the friction clutch 
member D, are engaged and moved simultaneously by the 
steel cross-piece, #, which is caused to slide on a cylindrical 


Fig. 25 


stud by handle F, and the con- 
necting link shown. A move- 
ment to the right or left of 
clutch members C and D, causes 
the former to clutch first with 
either of the gears A or B, re- 
spectively, and, in both instances, 
‘the driving cone pulley is en- 
gaged in sequence by the friction 
clutch ring in the end of the 
pulley. The two back-gear speeds 
are available at all times with- 
out stopping the lathe. Lever F 
is provided with stop pins which 
prevent the action of this lever 
from subjecting any of the bear- 
ings or rotating parts of the 
lathe to end thrust. 

Aside from the back-gear 
mechanism, this lathe is similar 
in its general construction to 
designs previously built by this 
company. The swing over the 
bed is 2014 inches; over the 
rest, 1154 inches; and over the 
carriage, 13%, inches. The size 
of the front spindle bearing is 3 1/4 by 5 1/16 inches, and the 
rear bearing, 21% by 3% inches. The back-gear ratios are 10.95 
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Fig. 1. 
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to 1 and 3.31 to 1. The lathe will cut threads ranging from 3 
to 46 per inch, including 11% pipe threads. The spindle is 
made of high-carbon crucible steel and is mounted in adjust- 
able taper bronze bearings. It extends through the hood, 


Fig. 2. Headstock of Bradford Lathe 


allowing the use of draw bars and tubes for drawing 
attachments. The bed is of extra weight and depth and is 
webbed in two-foot sections, which gives great rigidity. 


LA SALLE COMPENSATING QUADRANT 
CRANE 


A one-ton “compensating quadrant crane” now being built © 
by the La Salle Machine & Tool Co., La Salle, Ill., is shown 
in Figs. 1 and 2. This crane was 
designed for service on trucks and, 
at the present time, is made with- 
out a turntable; that is, the crane 
cannot be swung horizontally. A 
turntable, however, which will 
swing from 180 to 360 degrees, can 
be supplied. The lower end of the 
boom of this crane is segment 
shaped and has shrouded teeth 
which engage corresponding rack 
teeth on the base. These gear teeth 
are shrouded to the pitch line, not 
so much for strength, as to provide 
a rolling bearing for taking the 
vertical thrust due to the weight of 
the boom and load. The shrouding 
is machined on the outer surface, 
and the gear teeth are relieved of 
all vertical bearing stresses. 

The position of the boom is 
changed by turning the crank and 


La Salle One-ton Crane with Boom lowered 


pilot wheel shown. The motion of the crank is transmitted 


to the screw through gunmetal bevel gears having a ratio of 
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1% to 1. The screw, in turn, engages a nut that is trunnioned 
in the boom and slides along a cylindrical rod above the screw. 
With this construction, one man can raise a load of one ton 
from the lowest to the highest position in thirty seconds. 

Because of the compensating feature of the crane, the thrust 
on the screw is very slight and in some positions of the boom, 
the thrust is practically eliminated. The load also remains at 
about the same level whether the boom is in its lowest or 
highest position. The hoisting cable can be operated either by 
an electric hoist, in case the crane is mounted on an electric 
truck, or by a hoist designed to be driven directly from the 
transmission of a gasoline truck. 

The frame, boom and nut are made of open-hearth steel cast- 
ings. The tie-rod upon which the nut slides is made of cold- 
rolled steel covered with brass tubing. The screw is made of 


——_ 


Fig. 2. La Salle Crane with Boom raised 


30 per cent nickel steel to avoid corrosion and is mounted in 
self-aligning radial and ball thrust bearings. The nut’is lined 
with phosphor-bronze. 

The figures on the weights (see illustrations) show the test 
load used on this crane. With this load, it is possible for one 
man, by means of the crank, to raise the boom from the lowest 
to the highest position without over -exer- 
tion. This crane has a maximum reach from 
the front of the frame, of 7 feet, and a 
minimum reach of 2 feet. The maximum 
and minimum heights are 9 feet 10 inches 
and 6 feet 2 inches, respectively. 


cee 


REITLINGER DOUBLE-ACTION 
HACKSAW BLADE 


A new type of hacksaw blade, recently 
placed on the market by Alex. Reitlinger, 201 
William St., New York, is shown in the ac- 
companying illustration. The design of this saw is decidedly 
novel. The teeth are arranged in groups of four, the teeth of 
each group being set in the opposite direction to those of the 
adjacent groups. The idea of this design is that the saw may 
be made to cut on both forward and return strokes. It will, of 
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course, be evident that this type of saw is driven by a machine 
which is not equipped with means for lifting it out of engage- 
ment with the work on the return stroke. 

It is claimed that the ability to cut on both the forward and 
return strokes gives this saw a materially increased cutting 
capacity. An idea of the capacity may be gathered from the 
fact that, in a recent test, a piece of 114-inch steel shafting was 


ac 
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Hacksaw designed to cut on Both Forward and Return Strokes 


cut in three minutes and thirty-three seconds. These saw 
plades are now being made % inch in width with 16 teeth to 
the inch. It is also intended to make saws of this design hav- 
ing 11, 24 and 82 teeth to the inch; this range will provide for 
making saws of all necessary sizes for different classes of 
work. 


BAUSH BOILER SHELL DRILLING MACHINE 


A boiler shell drilling machine, in which the shell is held in 
a four-jaw universal chuck after being rolled and. may be 
rotated from the operating position of the drill, is one of the 
latest products of the Baush Machine Tool Co., 200 Wason 
Ave., Springfield, Mass. The operator stands in a cage (see 
accompanying illustration) which moves on the column to keep 
its position constant 
in relation to the 
head of the ma- 
chine. The spindle 
has a vertical travel 
of about 10 feet 
and a _ horizontal 
feed of 20 inches. 
Power is obtained 
‘from a variable 
speed motor mount- 
ed on the saddle of 
the arill and direct- 
connected with the 
spindle. The feed 
is direct-geared to 
spur and worm 
gearing, the changes 
being effected by a 
jaw clutch. The two 
large handwheels 
seen directly below 
the motor govern 
the vertical adjust- 
ment of the saddle 
and the rotation of 
the chuck. The 
large handwheel to 


Baush Boiler Shell Drilling Machine 


the left controls the quick adjustment of the spindle and the 
small one in front of it governs the clutch. The handwheel 
on the shaft parallel with the spindle provides for a hand feed > 
for hand drilling or facing. 

The machine is provided with roller and ball bearings 
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throughout so that its operation is extremely light and sensi- 
tive, although the machine itself is of extremely massive con- 
struction, having a gross weight of approximately 30,000 
pounds. The saddle is accurately counterbalanced and is 
raised and lowered by means of a screw which precludes the 
possibility of its dropping. The chuck has a capacity for shells 
ranging from 86 inches to 72 inches in diameter and up to 
. ten feet in length; by reversing the work end for end, the 
capacity of the machine may be increased for work 20 feet 
in length. The chuck and its operating mechanism is a self- 
contained unit, so that the chuck may be lifted off the table 
and replaced again without the necessity of adjusting any gear- 
ing. The screws are equipped with ball thrust bearings which 
makes them easy to operate. The table is provided with 
T-slots so that it may be used for strapping down ordinary 
pieces to be drilled. 

The machine stands 16 feet 14% inch in height and the over- 
all length is 14 feet. The top working surface and bed is 
approximately 7 feet square. 


SHAW FIXED-TONGUE SWITCHES FOR 
MONORAIL CRANE SYSTEMS 


An important improvement in the construction of monorail 
crane systems, in the form of a fixed-tongue track switch, 
has recently been made by the Shaw Electric Crane Co., Mus- 
kegon, Mich. The advantage of this fixed-tongue switch over 
the old-fashioned moving-tongue type, lies in the fact that it 
does not have to be set for the desired direction of travel. As 
the name implies, there are no moving parts to this switch, 
but it is still possible for the operator to select his route. 

As the fixed-tongue switch does not have to be set for a 
change of direction, there is neither delay nor expenditure of 
effort for this purpose. Trolleys run through the track switch 
in all directions without stopping, and as there are no open 
ends of track, a serious source of danger has been eliminated. 
Reference to Fig. 1 will show that the two I-beams consti- 
tuting the main or straight-through track and the third I-beam 
constituting the spur or curved track, terminate near the point 
of tangency of their center lines, and have a cast-steel exten- 
sion piece or’tongue rigidly secured to them. The projecting 
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desires to run from the main line to a spur track, he pulls 
the steering lever which is located on the trolley near the con- 
trollers. This raises a horizontal roller to a position in which 
it engages a curved rib on the under side of the central tongue 
switch; the leading truck then swivels and is diverted onto 
the spur track. The trailing truck is guided onto the spur 


Fig. 1. 


Arrangement of the Shaw Fixed-tongue Track Switch 


track by a positive and very simple means which is not de- 
pendent upon any action taken by the operator. No steering 


is necessary to return from the spur to the main line or to 

run through a switch on the main track in either direction. 
The details of the trolley design have been carefully worked 

out to secure a maximum efficiency of operation. 


Steel is em- 


Fig. 2. Trolley and Hoist of the Shaw Monorail Crane System 


portion of this tongue is on the same level with the bottom 
flange of the I-beam and is a continuation of it. The 
tongues are so shaped that open slots are left between them 
through which the truck sides of the trolley pass in moving 
over the switch. 

When the operator approaches the track switch at which he 


ployed in the construction of the main frame, the truck sides, 
the gears, and in all other parts where the weight of the load 
becomes effective, except in the rope drum and other com- 
pression members. The sizes of wire rope employed are espe- 
cially liberal in proportion to the load, and the hook is a steel 
drop-forging which swivels on a ball bearing. Convenient 
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facilities have been provided for inspecting all internal parts 
without undue loss of time. 

Curved buffers are provided at both ends of the trolley, 
forming a simple provision against collision with other trol- 
leys, whether on curved or straight sections of the track. The 
hoist is equipped with motor and load brakes, the latter being 
of the multiple disk type and located in the hoist gear case. An 
automatic limit switch is also provided to prevent the lower 
block from being accidentally wound up into the trolley ma- 
chinery. The motors have been designed especially for mono- 
rail work and embody the latest features applied for this class 
of service. The cage is arranged with a seat for the operator 
and all appliances necessary for giving him the requisite con- 
trol over the crane. 


WILLARD GAP-BED ENGINE LATHE 


The gap-bed engine lathe illustrated herewith is built by the 
Willard Machine & Tool Co., Cincinnati, Ohio. This lathe is so 
designed as to make it suitable for both jobbing and manufac- 
turing purposes. By removing the filling piece from the bed, 
the lathe may be made to handle work 21 inches in diameter up 
to 614 inch face. When the filling piece is replaced, the lathe is 
transformed into a standard engine lathe which swings 13% 
inches over the shears and is just aS convenient to operate as 
any standard lathe of this type. 

The headstock is of massive construction having a bearing 
of 211%4 inches on the bed. The spindle is made of 60-point 


Willard Gap-bed Engine Lathe 


carbon crucible steel; the front journal is 284 inches in 
diameter by 4 inches in Jength, and the rear journal is 113-16 
inch diameter by 8 inches in length. The bearings are of 
phosphor-bronze, carefully scraped to fit the spindle. The hole 
through the spindle is 15-16 inch in diameter, and is bored to 
fit a bushing for a No. 3 Morse taper. The tailstock spindle 
is 18, inch in diameter, the tailstock having a travel of 514 
inches. 

The carriage has a bearing 18 inches long on the V’s. The 
bridge is 7144 inches wide, and is equipped. with a dial for use 
in screw cutting. The compound-rest is of new design, being 
unusually large and of particularly rigid construction. The 
crank handle for moving the carriage is at the left-hand side 
of the apron, which is an unusual arrangement for a gap-bed 
lathe. This handle is usually located at the right-hand side 
of the apron, where it is inconvenient for the operator to use 
it. A gib is attached to the carriage at the right-hand side 
of the apron for the purpose of stiffening it when it overhangs 
the gap. This lathe is furnished with 6, 7, 8, and 10-foot 
beds. It has a cabinet leg under the headstock end, an extra 
large faceplate, and the filling piece previously referred to, as 
part of its regular equipment. A cabinet leg for the tailstock 
end can be furnished as an extra. 


CLUSTER BOXES FOR “NATCO” MULTIPLE- 
SPINDLE DRILLERS 


The illustration presented herewith shows the head of a No. 


9 multiple-spindle drilling machine, made by the National’ 
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Automatic Tool Co., Richmond, Ind., equipped with a cluster 
box. Two other forms of cluster boxes are shown at the 
right-hand side of the illustration. These cluster boxes, or 
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“Natco”’ Drilling Machine equipped with a Cluster Box or Multiple 
Drilling Head 


drilling heads, are used for special jobs of multiple drilling; 
they are made interchangeable, different cluster boxes being 
used for each class of work. 

The boxes are driven by universal-joint spin- 
dles or a center-shaft drive. The universal-joint 
spindles can be detached quickly and are recom- 
mended in preference to the center-shaft drive. 
One reason for this is that it often makes it 
possible for simpler boxes or heads to be used. 
The universal-joint spindles also enable the ad- 
justable rails to be used on the same machine. 

With the cluster box equipment, a larger 
number of holes can be drilled than is possible 
when the machine is equipped with adjustable 
rails. The head has a circular range of 8% inches, 
and the use of special cluster boxes enables this 
range to be increased. The machine is equipped 
with adjustable stops so that holes of predeter- 
mined depth can be drilled. The machine on 
which these drilling heads are used is the same 
as that illustrated in the New Machinery and 
Tools section for November, except that the one 
previously described was equipped with eight ad- 
justable steel rails for carrying the drill spindles. 


KRIEGER TOOL-HOLDER 


_ The Krieger Tool & Mfg. Co., Grand Rapids, Wis., has 
recently placed upon the market the tool-holder shown below. 
The design has been developed to eliminate the spring 
which occurs with many other types of holders when taking 


Tool-holder adapted to the Requirements of Heavy Work 


heavy cuts. It will be seen from the illustration that this 
holder has two shanks, only one of which need be used on light 
work. For heavy work, the ring is taken off the toolpost. One 
shank of the holder is then placed on each side of the tool- 
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post and the Y-shaped clamp goes through the slot in the tool- 
post. The three ends of this clamp engage with the shanks of 
the tool-holder, which is held securely in place when the set- 
screw is brought down upon the Y-clamp. 

This tool-holder can be adjusted one inch below or one inch 
above the center of the lathe, and has been found particularly 
suitable for boring operations on stuffing-boxes and other 
classes of work where holes of different diameters are required. 


UNDERWOOD ARMATURE AND AXLE 
BEARING BORING MACHINE 
The machine illustrated herewith is a recent product of 


H. B. Underwood & Co., 1024 Hamilton St., Philadelphia, 
Pa., and is designed for boring the babbitted bearings of axle 


Underwood Armature and Axle Bearing Boring Machine 


and armature shafts of the Westinghouse and General Elec- 
tric motors used in electric car service. In addition to this 
work, the machine can be used for boring a variety of work 
such as large pulleys, etc. The design of this machine en- 
ables it to be operated by unskilled labor. 

The handwheel toward the right operates a powerful self- 
centering chuck which holds and centers split or round bear- 
ings in correct alignment with the boring- 
bar, no particular skill being required to do 
this work both accurately and rapidly. The 
jaws of the chuck will take bearings ranging 
from 4 to 12 inches outside diameter, and 
special oil grooves can be cut in a bearing 
after the box is bored. The cutting tool is 
held directly in the bar, the latter being of 
ample strength to bore with a single-ended 
cutter. In order that extremely accurate 
boring may be done on bearings of harder 
material than babbitt, an outboard support 
and extension bar are provided. 

The bearings in the headstock are made to 
compensate for wear without changing the 
alignment of the spindle, and wide-faced 
pulleys make it possible to bore large sizes 
of work without the use of gearing. The 
feed is automatic, with three changes, and 
there is a hand control with provision for 
a quick return of the spindle. It has been 
possible to shorten the bed of the machine through the pro. 
vision of means for telescoping the feed mechanism under 
the headstock, the headstock forming a cover for the slide. 
During a recent test,a split babbitt-lined bearing of 5 inches 
bore and 11 inches length was bored out in less than one minute. 


ROCHESTER BORING, MILLING, DRILLING 
AND TAPPING MACHINE 


The Rochester Boring Machine Co., Rochester, N. Y., has 
brought out a new design of boring, milling, drilling and 
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tapping machine. The operating levers and handwheels are 
located on the saddle within easy reach of the operator, so 
that the machine is convenient to work, and all changes of 
feed, speed and traverse in all directions, are obtained from 
a convenient position. The machine can be quickly started, 
stopped or reversed, independently of the motor or main drive. 
The saddle is of box construction, and is so designed that the 
entire operating mechanism is readily accessible. 

The machine is regularly equipped with electric motor 
drive. The constant-speed motor is mounted on top of the 
column where it is out of the way of chips and dirt, and drives 
the vertical shaft, which transmits power to the driving me- 
chanism enclosed in the saddle, through rawhide gearing. 
This arrangement simplifies the drive and gives a high power 
transmission efficiency. When belt drive is preferred, the 
machine is driven by a single pulley at the rear of the bed, 
the pulley being mounted on a splined shaft, which operates 
the vertical driving shaft in the column through bevel gears. 
The driving pulley is equipped with a clutch for starting, 
stopping and reversing. 

The spindle is made of hammered, high-carbon crucible 
steel, and it is journaled in long taper bearings of phosphor- 
bronze, which are adjustable from the side and located at 
each end of the saddle, so that they are far enough apart 
to give a rigid support to the spindle. The feed and drive 
are applied between the bearings, the spindle being driven 
by two large spline keys fitted into a steel sleeve on which 
the driving gear is mounted. This sleeve is journaled in inde- 
pendent bearings, and clearance is provided between the 
sleeve and spindle to eliminate any vibration from the driving 
gears. - 

The concentric screw feed allows full traverse to be ob- 
tained without resetting. The method of feeding is through a 
long bronze nut engaging a square thread on the spindle. The 
nut only comes into contact with the sides of this thread and 
engages with the thread for the full length of the nut, so 


Rochester Combination Boring, Milling, Drilling and Tapping Machine 


that an ample bearing surface is secured. The end thrust in 
either direction is taken on ball bearings of large diameter. 
The nut rotates at the same speed as the spindle when the 
feed is disengaged, and when the feed is applied, it is rotated 
faster than the spindle, according to the change-gear that is 
engaged; if the feed is reversed, the nut rotates slower than 
the spindle. This differential speed between the nut and 
spindle gives feed in either direction. The bar is controlled 
through positive planetary gearing by means of a handwheel, 
whether running or at rest. 

A wide range of feeds and speeds is provided to meet all 


310 


requirements. The vertical milling feeds are provided for the 
saddle, and horizontal milling feeds for the column, inde- 
pendent of the boring feeds. All feeds are reversible and any 
desired change can be instantly obtained. The range of 
speeds can be readily changed to meet special requirements, 
giving faster or slower speeds of the same relative ratio. The 
power rapid traverse for the saddle, column and spindle is 
independent of the feeds. The power rapid traverse and 
feeds cannot engage together, and automatic limit stops are 
provided for every traverse in every direction. 


GARDNER DISK AND RING WHEEL 
GRINDER i 


Fig. 1 illustrates a special disk grinder which is interesting 
because it is said to be the first disk grinder built with two 
spindles set parallel with each other. The rear spindle is 
mounted in the solid base of the machine and driven by a pul- 
ley belted to the countershaft in the usual way; this spindle 
has no lateral movement. The front spindle is driven from a 
pulley on the outer end of the rear spindle, a weighted idler 
being provided to maintain the required tension on the short 


Fig. 1. Disk Grinder for finishing Parallel Surfaces in Different Planes 


connecting belt. The front spindle is mounted in a head pro- 
vided with a lateral adjustment which can be accurately regu- 
lated by means of the graduated handwheel shown beneath 
the front disk wheel. The table for supporting the work can 
be swung across the face of the wheel, but it is generally kept 
fixed in the position shown in the illustration. The purpose 
of this machine is to provide a rigid and accurate method of 
finishing two surfaces which must be parallel with each other, 
but in different planes. The method of regulating the adjust- 
ment of the movable spindle is particularly useful when it is 
required to have these surfaces at an exact distance from 
each other. 

The novel features of the machine shown in Fig. 2 are the 
water shields and the angle-plates for holding the work on the 
lever feed tables. The hoods are of simple construction; 
they can be readily removed when adjusting or changing the 
ring wheels, and give free access at both sides for setting 
the work on the holder. It has been found that the wheels 
can be flooded with water when running at high speed, the 
pump for this purpose being set at the rear of the machine. 
The operation of the hoods is so efficient that scarcely a drop 
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of water is thrown outside of the guards. The special angle- 
plates on which the work is held are provided with raised 
edges at the back and sides; these edges catch all water fall- 
ing on the plate and return it to the pump. It is said that this 


Fig. 2. Ring Wheel Grinder with Water Shields and Angle Plates 
: for holding Work 


equipment affords a particularly satisfactory method of apply- 


ing water to grinding machines of this type. These machines 
are the product of the Gardner Machine Co., Beloit, Wis. 


CALCULATING CHART 


The accompanying illustration shows an interesting calcu- 
lating chart that has been brought out by Mr. George M. 
Purver, 146 E. 8th St., Brooklyn, N. Y., for facilitating multi- 
plications and divisions in cases where exact results are 
required. The slide-rule, as is well known, gives only exact 


Chart for Rapid Multiplication and Division--Actual Diameter, about 15 inches 


figures to very few places, and while it is satisfactory for 
most practical calculations where the assumed values them- 
selves are approximate, there are conditions when the exact 
product is required. It is for cases of this kind that the 
calculating chart has been prepared. It gives instantly the 
product of all numbers of two figures only, and the product of 
a number of two figures with a number of four figures with 
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a slight calculation, which by training can easily be _ per- 
formed mentally. From a mathematical point of view the 
arrangement is rather unique, and there are several interest- 
ing points in the working out of the chart. Of course multi- 
plications of numbers with any number of digets by other 
numbers of any number of digets can also be performed by 
writing down the results of the multiplication of any two 
figures by any other two figures, which shortens considerably 
the ordinary work of multiplication. 


MICHAUD SAFETY LATHE DOG 


The safety lathe dog illustrated herewith has recently been 
placed upon the market by Elmer J. Michaud, Willimantic, 
Conn. The clamping members of this dog are drop-forgings, 
held together by bolts in the manner shown. It will be seen 


The Michaud Safety Lathe Dog 


that the clamping members are provided with curved exten- 
sions which come out over the exposed ends of the bolts. The 
dog is mounted so that these extensions revolve ahead of the 
bolts, making it practically impossible for the operator’s 
clothing to be caught or for him to be injured by the sharp 
edges on the bolt and nut. 


ROBERTSON MOTOR-DRIVEN POWER SAW 


The W. Robertson Machine & Foundry Co., Buffalo, N. Y., 
has recently equipped its No. 3 Economy power saw with a 
direct-connected motor drive. The method of attaching the 
motor to the saw frame is shown in the illustration, no drilling 
of extra holes being required for mounting it in place. The 
motor is back-geared and is a self-contained unit of standard 


Robertson Economy Power Saw No. 3 equipped with Motor Drive 


make; it is compound-wound and no starting box is required. 

This machine cuts on the draw stroke and is equipped with 
this company’s standard mechanical lift for the return stroke, 
which raises the blade from the work and greatly reduces the 
strain which it experiences in service. The maximum cutting 
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capacity is 6 by 6 inches and the machine is so arranged that 
16-, 12-, or 14-inch blades may be used. A friction bana clutch 
in the driving gear providés for starting, and an automatic 
stop throws out the drive when the cut is completed. A rotary 
brass pump is used for pumping the lubricating fluid from 
the tank to the blade. 


ROCKFORD HIGH-DUTY PRESS WITH 
AUTOMATIC BRAKE 
The illustrations show a high-duty press manufactured by 


the Rockford Iron Works, Rockford, I1l., and also the patented 
automatic brake with which this machine is equipped. 


Fig.1. Brake Mechanism of Rockford High-duty Press in the “Fingaged’”’ 


and “Released” Positions 


The design of this brake has been developed with the view 
of saving a large percentage of the power which is consumed 
in operating some types of brake mechanism. The Rockford 
brake is automatic in its action and is applied only at the 
top of the stroke. The brake is not applied at any other point 


Fig. 2. Rockford High-duty Press equipped with Automatic Brake 


during the shaft cycle so that friction losses are reduced to a 
minimum, only a sufficient amount of resistance being applied 
to stop the machine at the top of the stroke. The saving of 
power effected by this device in shops where a large number of 
presses are in operation will be appreciated. 

The action of the brake is automatically controlled by the 
treadle. When the treadle is depressed, the clutch release pawl 
A is drawn down, releasing the clutch pin B which is forced 
forward by a spring into one of the three hardened tool-steel 
contact points on the flywheel. Just before the clutch pin B 
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is released, and by means of the same pressure on the treadle, 
the toggle-joint C, which holds the brake D against a hardened 
tool-steel projection Z on the driver F, is broken. This releases 
the brake D which is so held until the foot is removed from 
the treadle. The brake is placed on the right-hand side of the 
press so that all torsional strain on the shaft is eliminated, and 
this arrangement gives plenty of room on the left-hand side for 
the attachment of automatic feed equipment, oiling devices, etc. 


HUNTER DUPLEX INSERTED-TOOTH 
SAW BLADES 


The Hunter Saw & Machine Co., 57th and Butler Sts., Pitts- 
burg, Pa., has recently manufactured two of the largest in- 
serted-tooth, metal-cutting saw blades which have ever been 
placed upon the market. They have been given the trade name 
of “Hunter duplex,’ and are made from steel plates 1 inch in 
thickness and of special analysis to give the best results when 
subjected to the method of heat treatment used. 

The finished saw is 84 inches in diameter, and has a collar 
on either side which is 26 inches in diameter by 1 inch in 


Hunter Duplex Inserted-tooth Metal-cutting Saw Blade 


thickness. These collars are riveted to the body of the saw 
and have four equally spaced keyways milled in them by which 
the saw blade is driven. Forty-four pockets are milled around 
the periphery of the saw and roughing and finishing teeth are 
inserted alternately in them. At the bottom of these pockets, 
the plate is drilled and tapped to admit a hexagon-headed brass 
screw which is used in setting the teeth to the proper height. 
These teeth are made of the best grade of high-speed steel, so 
that they have an ample cutting capacity, and each tooth is 
reinforced and rigidly held by a tooi-steel wedge. An idea of 
the size of this saw may be gathered from the fact that the 
teeth weigh 1%4 pound each, the wedges % pound each, and 
the saw blade 2000 pounds. These saws were designed for 
cutting 40-inch ingots, and an idea of their capacity may be 
gathered from the fact that they are capable of cutting 24-inch 
ingots in ten minutes. _They are driven by a 75-H. P. motor. 


NEW MACHINERY AND TOOLS NOTES 


Bench Lathe: B. C. Ames Co., Waltham, Mass. A bench 
lathe equipped with a head that has an extra large spindle. 
The capacity of the machine is for work up to 2% inches in 
diameter. 


Pipe Wrench: Erie Stamping & Mfg. Co., Erie, Pa. A con- 
venient form of pipe wrench made from a steel stamping and 
produced in such a way as to supply the demand for an ad- 
justable pipe wrench at a moderate price. 

Hollow Set-screw: Goodwin Hollow Set-Screw Co., Water- 
bury, Conn. A hollow set-screw designed to be driven in with 
a suitable wrench, but which has projections on its inner sur- 
face that make it possible to use a screw-driver in place of 
the regular wrench. : 


Motor-driven Buffing Lathe: Northampton Emery Wheel 
Co., Leeds, Mass. A motor-driven buffing and polishing lathe. 
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The motor is completely enclosed and bolted to an adjustable 
bed, which has a vertical adjustment of 4 inches to provide 
for regulating the belt tension. 


Automatic Wire Straightener and Cutter: F. B. Shuster 
Co., New Haven, Conn. An automatic wire straightener and 
cutter which has a capacity for lengths up to 67 feet and is 
said to be the largest machine of its type ever built. It is 
intended for cutting reinforcements for concrete flooring. 


Metal Sawing Machine: Vulcan Hngineering Sales Co., Chi- 
cago, Ill. A small metal sawing machine in which the saw 
blade is driven from the periphery by means of steel rolls 
journaled in removable steel bushings held in the double driv- 
ing gear. The periphery drive makes a greater portion of the 
blade available for cutting. 


Combination Saw and Rotary Planer: Vulcan Engineering 
Sales Co., Chicago, Ill. A combination saw and rotary planer 
mounted on a circular base. This machine is particularly 
suited to the requirements of structural steel shops. As it 
combines the functions of two machines in one, it should be a 
particularly useful equipment. 


Horizontal Boring, Drilling and Milling Machine: Lucas 
Machine Tool Co., Cleveland, Ohio. A new size of precision 
horizontal boring, drilling and milling machine, known as 
model No. 31. This machine is similar in its essential details 
to preceding types built by this company: The new machine 
is the smallest one of the line. 

Adjustable Boring Tool: Armstrong Bros. Tool Co., 313 N. 
Francisco Ave., Chicago, Ill. An adjustable boring tool in 
which the bar is made from high-carbon steel tubing. The 
cutter is held by a drop-forged eye-bolt which has a square 
yoke at one end to carry the cutter, and a threaded section at 
the other end for tightening the cutter in the bar. 


Open Side Grinding Machine: Detrick & Harvey Machine 
Co., Baltimore, Md. An open side grinding machine similar 
in design to the open side type of planers. This machine is 
intended for grinding such pieces as railroad frogs, switches 
and crossings, safe and vault parts, and similar classes of 
work which cannot be handled with cutting tools. 


Bench Filing Machine: B.C. Ames Co., Waltham, Mass. A 
new machine which is a modification of the preceding type 
manufactured by this company. In the new design, a bench 
countershaft has been added to the equipment to carry the 
belt out of the way of the operator, and there is a graduated 
swivel under the table for securing any desired angular set- 
ting. 

Planing Machine with Reversing Motor: Woodward & 
Powell Planer Co., Worcester, Mass. A planing machine 
driven by a reversing motor which has the Triumph-Monitor 
system of control. The machine is without overhead gears, 
belts, belt-shifter or driving pulleys, the motor being coupled 
to the driving shaft. The controller is fastened to the planer 
housing. 

New Cage-operated Traveling Wall Crane: Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. A new type of cage- 
operated electric traveling wall crane which has a capacity 
of ten tons and consists of two main parts—the bridge proper 
and the trolley. An important feature of this crane is that 
the bridge is driven by two motors, which eliminates the use 
of a through lineshaft and simplifies the design of the ma- 
chinery. 


Broaching Machine with Motor Drive: J. N. Lapointe Co., 
New London, Conn. A motor-driven machine adapted for 
broaching various shaped holes of small sizes, which has the 
motor mounted on the same base with it. The switch is con- 
veniently located on the front of the countershaft bracket and 
the machine has a large ball thrust bearing to receive the 
pressure from the screw; the countershaft is also equipped 
with ball bearings. 


Geared Double Facing Head: Rochester Boring Machine 
Co., Rochester, N. Y. A geared double facing head for use on 
the Rochester horizontal boring machine. The faceplate on | 
the head is geared to run slower than the bar and is made 
independent of it. The facing head on the outer support is 
also geared and runs slower than the boring-bar; this head is 
driven by the extension of the boring-bar through gears at the 
back of the column. 


Automatic Screw Machine: Flanders Mfg. Co., Pontiac, 
Mich. An automatic screw machine which is the design of 
Mr. John J. Grant, and has a number of novel and interesting 
features. This machine has four spindles, all of which are at 
rest during the non-cutting movements of the machine, These 
spindles are fitted with the usual type of spring collet, but the 
stock is fed through without the intervention of feed sleeves 
or shells. Six changes of feed for the cutting movements are 
obtained by a simple gear-box, and the cams on the machine 
never require changing to suit different diameters and lengths 
of work. There is a constant rate of speed for the return 
movements, for feeding the stock and for the forward move- 
ments of the turret, regardless of the cutting speed. The same 
countershaft which drives the spindles provides for the con- 
stant speed drive, but in the case of. the spindles, there are 
three rates of speed. This number may be doubled by trans- 
pesing the pulleys on the countershaft and machine. 
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TAPER REAMERS FOR STANDARD TAPER 
SOCKETS 


Several years ago, some tables were published in MACHINERY 
giving general dimensions of taper reamers for standard taper 
sockets, including Morse, Brown & Sharpe, and Jarno tapers. 
Complete data for the making of these tools have not, however, 
been published in any form, as far as the writer knows. The 
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Notation used in Tables of Taper Reamers 
accompanying tables, therefore, have been prepared with an 
idea of placing on record all the information that might be 
required bythe toolmaker in making these tools. Special atten- 
tion is called to the information given for the making of the 
roughing reamers, which are made smaller in diameter at the 
small end than the finishing reamers, and which are provided 
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with a groove cut like a thread on the cutting edges, as indi- 
cated. The purpose of this groove is to break up the chips. On 
ordinary right-hand reamers this groove is cut left-hand. The 
sides of the groove incline at an included angle of 29 degrees. 
The object of selecting this angle is to make it possible to 
use a tool having the same included angle as an Acme thread- 
ing tool for grooving. A tool with inclined sides is preferable 
to a square tool on account of the greater ease with which the 
grooves or nicks can be cut. While the shape and exact dimen- 
sions for these grooves may seem to be rather unimportant 
details, yet in manufacturing it is important to so standardize 
all operations that standard tools can be used. The corners 
of the grooving tool are slightly rounded to prevent hardening 
cracks. 

In addition to the standard Morse, Brown & Sharpe, and 
Jarno taper reamers, dimensions of reamers for sockets for 
the so-called American taper are also included, so that the 
tables cover practically all reamers used for making taper 
sockets. 

Tables of this kind are of value not only to the toolmaker 
who may be called upon to make a reamer for a standard 
taper socket, but also to the user of these tools, who often 
needs to find out certain dimensions on tools he is about to 
order, and to the machine designer, who has to keep in mind 
the tools used in the manufacturing processes. It also enables 
the designer to choose such tapers for taper locking bolts, etc., 
as can be reamed with standard taper reamers. 


TABLE I. TAPER REAMERS FOR BROWN & SHARPE STANDARD TAPER SOCKETS 
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TABLE IV. TAPER REAMERS FOR THE AMERICAN 
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STRING DROP-FORGING 


BY J. W. JOHNSON* 

String-forging is the most economical way of drop-forging 
small pieces like those shown in Fig. 4. By string-forging is 
meant the forming of small pieces in a string, without cutting 
off each piece separately after forging. A section of un- 
trimmed work made by string-forging is shown in Fig. 1. The 


advantages of handling work by this method are first that it © 


is an extremely rapid operation, in that more forgings can 
be made per day, and, moreover, there is less liability of the 


Fig. 1. 


Section of a String of Sixteen Forgings made in One Heat 


drop-forger spoiling work by misplacing it in the dies than ~ 


when transferring from the breakdown to the face impressions 
when drop-forging in the ordinary way. Likewise in trim- 
ming, the work may be handled more rapidly than is the case 
when each separate piece must be picked up and laid in the 
dies separately. While relatively few forgings can be string- 
forged, still many of the smaller forgings, say under three 
inches square in size, can be handled successfully in this way. 
No breakdown can be employed when string-forging is re- 
sorted to, for it would be obvious that the time gained by the 
string-forging method would be lost if it were necessary to 
shift the string to the breakdown for every forging. From 
the above it will be gathered that any forging which may be 
forged without a breakdown, if it does not exceed the ap- 
proximate limits of three inches square, may be advantage- 
ously made by string-forging. 

The small yoke for which the dies shown in Fig. 2 were 
constructed is made of steel. It is approximately %4, inch 
wide and 1 inch long, the bosses on the ends being 5/16 inch 
in diameter. The dies used for this job had faces five by seven 
inches and the thickness of the blocks was seven inches each. 
Care should be taken in selecting blocks for string-forging 
dies for, even though ‘the forgings be very small, the faces 
must not be too small or the amount of “beating surface” will 
be insufficient, and thus shorten the life of the dies. As will 
be seen, the dies are fitted with finishing impressions, and 
there is also a cut-off at the corner to sever the strings of 
completed forgings. 

For making these forgings, 7/16 inch round steel bars were 
used. The advisability of using round stock might be ques- 
tioned, but owing to the large variety of rectangular sizes that 
would accumulate if other than round stock were employed, it 
is better to use round stock, even though in some instances 
an extra blow is required. The bars, of lengths convenient 
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the completed work to the clearance cut at the rear side of the 
dies, thus permitting another piece to be forged. As many 
forgings as possible are made in one heat, leaving them all 
on the string. At the end of the heat the completed string of 
forgings is cut from the bar and the remainder of the bar is 
reheated to form another string. 

For this work a 500-pound board drop was employed, strik- 
ing from 30 to 40 blows per minute, and at this rate of speed 
from 4000 to 4500 completed forgings per day is the output. 
Work like this is best handled on a board hammer in prefer- 
ence to a steam hammer, and in fact, in the writer’s opinion, 
steam hammers are inferior to board hammers except in the 
case of very large presses. The constant breakage of parts 
on a steam hammer is a great source of trouble. 

For trimming these forgings from the string, the die shown 
in Fig. 3 is employed. This trimming die does not differ from 
the ordinary trimming die except that it is cut away on both 
ends in order to permit the rest of the string to clear. The 
tongue which trims the center of the yoke is dovetailed into 
the die as a separate piece, and in case of breakage, it is only 
necessary to fit a new center piece. In trimming, the first 
forging in the string is fitted over the die opening and the 
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Fig. 3. The Trimming Die Fig.4. Details of Forging 


press tripped, after which the string is advanced until the 
second forging is in line and so on until all of the forgings 
are trimmed from the strip. 

Another method of string-forging that is often employed 
when the work is very small is to provide the forging dies 
with three impressions in a row, so that three forgings are 
completed at a time. In trimming such work, however, the 
pieces are treated separately. 


The Cleveland Planer Works uses chrome-nickel steel] hay-— 
ing a tensile strength of about 140,000 pounds per square 


inch of section, for the tool-holding 
studs in clapper-boxes. The ulti- 


mate breaking strength and tensile 
strength of this chrome-nickel steel 
is about the same, which is a pe- 
culiar advantage for tool-holding 
studs because of the abuse to which 
they are often subjected. Often a 


Fig. 2. The Drop-forging Dies 
for handling, are heated and the forgings made by striking 
in the finishing impressions. From two to three blows com- 
plete each forging, after which the string is advanced to bring 
* Address: 19 Harrington St., Revere, Mass. 


tool will be clamped close to the 
studs on one side and the nuts on 
the near studs will be screwed down 
first. Then when the nuts on the 
outer side are screwed down, a 
heavy stress is thrown on the first 
studs tightened, sufficient oftentimes 
to stretch or break them. If made 
of low carbon steel they will be 
stretched out of lead, thus causing 
great trouble, but if made of steel 
having equal elastic and tensile 
strengths the. studs break before stretching much out of lead. 
* * * 

A man doesn’t get behind the times because oftage as often 

as because he just quits trying to keep up. 
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EFFICIENT PRODUCTION OF CYLINDRICAL WORK" 


SHOWING HOW TOTAL EFFICIENCY CAN BE INCREASED BY ROUGH LATHE TURNING PREPARATORY 
TO CYLINDRICAL GRINDING 


Turning is one of the oldest of the mechanic arts, and the 
lathe is one of the oldest metal working machines; but the 
lathe has been a very inefficient tool until the present time. 
We now have lathes so designed that they can be made efficient. 
As a rule, however, we are not using the modern high power 
lathes as we should, and are losing what they were designed 
to save, viz., time; while we use them as roughing machines, 
we also use them as finishing machines. 

Most cylindrical work must finally be brought to a size 
within small limits, and be truly cylindrical within still 
smaller limits; this led mechanics to study the art of refined 
turning. When this art had reached a high degree of refine- 
ment, men discovered that it did not satisfy them, and cylin- 
drical grinding was introduced to give greater refinement 
than could be obtained with the lathe. At that time, it was 
the somewhat natural conclusion that the grinding machine 
should take up the work after the limit of refinement had 
been reached with the lathe, and the early grinding machines 
were designed with this object in view. Later, however, it 
was shown that ground cylindrical work could be produced 
at a cost no greater than the turning alone, by simply using 
the lathe to remove the larger portion of the metal and 
not at all as a means of refinement. The entire responsibility 
for refinement of the work was then transferred to the grind- 
ing machine. 

While some understand this method and are using it to 
produce cylindrical work efficiently, the great majority are 
still under the spell of tradition, and are turning what they 
eall “good work”—work that shows care and skill on the part 
of the operator and accuracy in the lathe. Such care in pro- 
ducing turned work is even more senseless today than the 
old-time practice of shaping acorns on screw heads, and 
putting cast-iron eagles on the tops of machine tools. In the 
former case, the grinding machine removes all trace of the 
lathe’s accuracy and the operator’s skill in a moment of time, 
while the latter remained for years to gratify the taste of 
those who had an eye for such artistic embellishment. The 
developments of the last few years have brought us face to 
face with the fact that, except in rare cases, efficiency in the 
production of cylindrical work means the use of the lathe as 
a roughing tool only, and the adoption of the modern grind- 
ing machine for refinement. 

Most lathe operators and foremen seem to understand rough- 
ing to be simply turning work a few thousandths over the 
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finish size. In reality, this is not roughing at all, but simply 
turning to a certain degree of refinement. It is difficult to 
secure roughed work from lathe operators, 1. é., work that is 
not in any sense refined. Tradition causes most operators to 
consume much more time than would be necessary if the 
work were merely roughed; sometimes they understand 
roughing, but confuse it with a certain degree of refinement. 
Roughing is not refinement of any degree, and refinement 
does not necessarily mean perfection. There are many de- 
grees of refinement, put never degrees of accuracy or perfec- 


*Abstract of paper by Mr. C. H. Norton, of the Norton Grinder Co., Worcester, 
Mass., to be presented before the American Society of Mechanical Engineers, 
December, 1912. 

+For additional information on grinding, see “Commercial Grinding,” by F. B. 
Jacobs, in the October issue of MACHINERY, and other articles there referred to. 


tion. Accuracy and perfection are final and fixed; they have 
no limits. 

Those who would produce cylindrical work efficiently must 
recognize the fact that different cases require different degrees 
of refinement; but whether the work requires a very low 
degree of refinement or a degree closely approaching accuracy, 
the lathe work to be efficient, should be the same, wiz. as 
rough and as cheap as it is possible to make it. The lathe of 
today should only be a roughing tool, and the grinding ma- 


Fig. 2. Crankshaft requiring practically No Lathe Work in finishing 


chine a refining tool only—not a perfecting tool. Some grind- 
ing machines may produce greater refinement than others, 
but none can produce exact and perfect cylinders. While it 
is true that many mechanics look upon a high degree of re- 
finement as accuracy, and speak of it as such, it is evident 
that this is not the case. When these facts are generally 
recognized, there will be greater efficiency in the production 
of cylindrical work. Because these facts about roughing and 
refining are not well understood, and because men do not 
combine the lathe and grinding machine in a well defined and 
efficient manner, the machine industry and railroads are losing 
large sums of money every year. 

This loss is due to the fact that we turn closer than about 


A Crankshaft that is almost entirely finished in the Lathe 


1/32 inch above the finished size. The word about is used 
because we lose by turning carefully. To require lathe work 
to be turned to thousandths today is like burning money for 
the fun of it. We are losing by allowing workmen to use any 
but the coarsest feeds that it is possible to use in each case. 
In some cases, it is even advisable to use the screw cutting 
gears. Feeds as coarse as four to the inch should be used in 
some cases, and feeds of six, eight and ten to the inch should 
be quite common. When the work is too frail to allow such 
coarse feeds to be taken with one cut, a second, or even three 
cuts should be made at a faster cutting speed; for, while it is 
true that very coarse and imperfect turning will require longer 
to grind than close, careful turning, the combination of coarse, 
cheap turning with grinding will produce cylindrical work 
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more efficiently. The modern grinding machine will remove 
metal most efficiently when that metal is in the form of 
coarse screw threads. High ridges do not increase the cost 
of production, and we lose money when workmen are allowed 
to caliper cylindrical work on the tops of the ridges, as nearly 
all of them do. This accounts for the misunderstanding about 
coarse turning and the allowance for grinding. Calipering on 
the tops of the ridges makes it necessary to turn with a rela- 
tively fine feed to enable clean grinding to be done. To avoid 
this, some workmen use.a broad nose tool with the coarse 
feed, which necessitates the use of a slower cutting speed, be- 
cause more metal is removed than with a pointed or grooved 
cutting tool. Ridges left by a more pointed tool do not in- 
erease the cost of producing that work, but decrease it. 

We lose money by allowing workmen to measure roughed 
work elsewhere than at the end. Hours are wasted in caliper- 
ing at several points and then resetting, and again turning 
the portions that have been put out by spring or tool wear, 
to secure straight work. It is very simple to feed a slight 
distance at the end of the work by hand, where the calipering 
can be done correctly, however coarse the power feed may be 
later on, or however high the ridges. The fact is overlooked 
that the modern grinding machine was designed to do all of 
the straightening and all of the sizing, regardless of what 
the errors of roughing may be. It is also forgotten, or has 
never been known, that the art of producing cylindrical work 
has progressed beyond that stage where it was necessary for 
the lathe to do its best before the grinding machine assumed 
the work of refinement. 

The modern grinding machine is actually a correcting ma- 
chine. The roughing can be rough, and roughness does not 
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was taken to secure work that was smooth, straight, and 
round, so that time might be saved when grinding. They 
considered the grinding expensive and thought that this ex- 
pense must necessarily be added to the cost of turning. The 
grinding in this case ‘took one minute. The total time for 
producing these pieces was six minutes. A change was made 
in the shape of the tool point, and the size limit for turning, 
increased. The traverse feed was also increased, the cutting 
speed remaining unchanged. Each piece of work was now 
turned in one minute, while the grinding time was doubled 
so that it took two minutes. The saving of time resulting 
from the change was three minutes, or one-half of the original 
time. 

Some idea of the time lost by allowing lathe work to be 
turned straight, smooth, and close to size, before grinding, 
may be obtained from the following illustration of actual 
work on some forgings about 4 feet 6 inches long. The turned 
portion had to be brought to a finish of 2 inches plus or minus 
0.0005 inch in diameter, and 38 feet long. The lathe operator 
turned these pieces in the same manner that the majority 
of operators are now turning such work, viz., as: such work 
was turned before grinding machines were introduced, except 
that 0.010 inch was left on the diameter for grinding. The 
turning required two cuts, as there was more than i inch to 
remove and the work was somewhat frail, as well as irregular. 
The first cut was considered a very coarse heavy cut by the 
workman. The second was like the last cut in the majority 
of shops, viz., it gave what the lathe men and most foremen 
call “a good job.” When ready for grinding, the time con- 
sumed by turning was 25% minutes. This appears to be too 
slow, but the forging was so slim that it would allow little, 


Fig. 8. Work Too Thin to be turned efficiently—finished entirely by grinding 


mean an approximate refinement. It is easy to figure the 
saving in time of turning a piece of work 6 inches in diameter 
by 6 feet long, when the last cut before grinding is made 
with a feed of six per inch, instead of thirty-two per inch, 
which is common. When it is considered that the grinding 
machine will grind this six per inch work to the finish size, 
in less time than is required to file thirty-two per inch 
work, we see the great possibilities for reducing the cost of 
producing work with the lathe, if combined with a modern 
grinding machine. In some cases money is lost by roughing 
at all in the lathe. Efficient production of cylindrical work is 
usually accomplished by first roughing in the lathe, but there 
are cases when the difference in favor of grinding without 
any roughing in the lathe is very great. The most important 
study for those who would secure efficient production of 
cylindrical work is the roughing of that work. It is here 
that we find the greatest possibilities for saving. If all 
would make a careful study of the roughing preparatory to 
grinding, instead of trying to improve upon the methods of 
grinding advocated by grinding machine makers, the result 
would be a more efficient production ot cylindrical work and 
a clearer view of the real reasons why the grinding machine 
maker advocates certain methods. The reason why the modern 
heavy grinding machine was introduced would also be better 
understood. 

At a works where large numbers of cylindrical pieces 1% 
inch in diameter and about 10 to 11 inches long are manu- 
factured, five minutes was required to turn about 1/16 inch 
from the diameter of each piece with a high-speed steel tool, 
the work being revolved as rapidly as the tool would stand. 
The plan was to turn close to the finish diameter, and care 


if any, increase in each roughing cut, and the lathe was an 
old-time low-power, frail machine. The grinding time on this 
job was three minutes, making a total of 28% minutes. 

Now note what was accomplished with the same low-power 
lathe and the same work, when tradition was ignored and 
the work made ready for grinding in the proper way. Two 
roughing cuts were taken, because the lathe was not powerful 
and the work was frail. The feed was ten per inch, cutting 
deep grooves; the time complete ready for grinding was nine 
minutes. The work was not straight, and was what many 
lathe men would style “a very poor job.” The grinding time 
occupied to bring the work to exact limits was nine minutes, 
or three times longer than with the more careful turning, 
and the total time eighteen minutes, a saving of 10% minutes 
on each forging. An attempt to rough this work with one 
cut instead of two resulted in a loss of two minutes. A mod- 
ern, high-power lathe would have carried the same feed and 
depth of cut at a higher cutting speed, with a still further 
reduction of time. This shows us what may be accomplished 
with our weak low-power lathes. To install high-power lathes 
and continue to turn just as smoothly and accurately as of 
old, simply allowing a few thousandths for grinding, would 
seem the height of wastefulness. Whether high-power lathes, 
or old low-power lathes are used, mechanical industries are 
losing an enormous sum each year because of the lack of 
understanding of the efficient production of cylindrical work 
—the proper combination, in each individual case, of rough 
turning and grinding. 

Some idea of what we are losing by not wearing our 
“thinking cap” is shown by the following: Some plain shafts, 
1 5/16 inch in diameter and 62 inches long, were to be made 
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to ordinary limits of size and finish. Tests were made to 
determine whether it was better to turn these first, or to 
grind direct from the rough bars. The turning required six 
minutes ready for finish grinding, while to grind off the 
Same amount as was turned required nine minutes. A 
number of mechanics, without thinking, pronounced it cheaper 
to turn these shafts first. But in this case, after turning in 
six minutes,-each shaft required straightening before grind- 
ing; this consumed ten minutes on each shaft, totaling six- 
teen minutes. When the roughing was done by grinding in- 
stead of turning, no straightening was necessary, and the 
roughing cut was taken in nine minutes. In this case, there- 
fore, the turning was actually lost. There may be similar 
cases where the shafts will require some little straightening, 
even if roughed by grinding, so that each case should be in- 
vestigated, instead of making a rule that all must or must 
not ‘be turned first. Usually, however, no straightening is 
necessary when roughing is done by grinding. 

Money is being lost because the majority of designers 
have not kept pace with the development along these lines. A 


Fig. 4. Thirty-seven Slim Shafts ground direct from Rough 
well-known runabout motor car has a crankshaft, which, if 
made about one inch longer over-all, could have been pro- 
duced for 50 cents less on each crank. When it is considered 
that about 30,000 of these cranks have been made, represent- 
ing a possible saving of $15,000, we see the importance of 
the combination of lathe and grinding work. 

Fig. 1 shows a design of crankshaft that is expensive to 
machine, as it requires careful finished lathe work. It will 
ibe seen that this shaft has a flange that must be finished com- 
plete by the lathe. Aside from the fiange, the design necessi- 
tates lathe finishing of the majority of the work. Grinding 
is a small part of the whole. 

Fig. 2 shows a design that requires no lathe work whatever, 
there being clearance for the sides of the grinding wheel at 
all points. The illustration shows the six operations to com- 
plete the shaft after cutting off the ends and centering. These 
shafts are finished to the usual limits, direct from the drop- 
forging, by grinding. The net labor cost for cutting off ends, 
centering, machining complete with one keyway, and cutting 
the thread, so that the shaft is ready for the automobile, is 
55 cents. The cost for grinding wheel is 21%4 cents for each 
shaft, and the cost for the diamond to true and shape the 
wheel is 2 cents. 

Another feature affecting the cost of production is the 
matter of shoulders. This is overlooked by many designers, 
and practically all draftsmen, who show sharp corners at 
the junction with the cylindrical portion. It is so easy to 
draw two sharp lines that cross each other and form a sharp 
corner. The fact that it costs less to provide room for the 
shoulder fillet on the other member than to make a sharp 
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corner in the cylindrical member is lost sight of. This, no 
doubt, is the result of the experience of the past, when there 
were no powerful grinding machines to locate and form such 
shoulders cheaper than the lathe could. Shoulders made with 
the grinding wheel require a slight fillet. 

When numbers of duplicate pieces are to be produced and 
a small fillet is allowed, not only can the cylindrical portion 
be roughed with the lathe and not at all refined, but the 
shoulders can also be roughed, because the grinding machine, 
when required, is provided with a locating bar. By the use 
of this bar, the exact location of all shoulders can be secured 
by grinding, without necessitating any measuring. At the 
same time, the cylindrical portion can be ground with the 
same grinding wheel. The roughing in the lathe can be done 
with the same tool that roughs the cylindrical portion because 
the lathe, in this case, is not required to give the shoulder 
any particular shape. When it is found best to locate and 
finish shoulders with the lathe, because there is no locating 
par for the grinding machine, it should not be necessary 
to neck in at the shoulders for grinding. This is an old and 
out-of-date notion, for, with a shoulder cut sharp by the 
lathe tool, the grinding does not materially change the corner. 
A more efficient method, when no locating bar is at hand, is 
to rough the work in the lathe, leaving the shoulders about 
1/32 inch long and of whatever angle the rough-turning 
tool may form. Next grind the cylindrical portion and, at 
the same time, cut out the angle at the shoulder with the 
grinding wheel. The work should then go to a lathe where 
a more skillful operator can locate the shoulders accurately ; 
if a sharp corner is really necessary, it can then be 
made. 

Fig. 3 shows work that is so slim that turning the main 
portion is out of the question, if it is to be produced efficiently. 
The main or center portion should be ground direct without. 
turning. Fig. 4 shows thirty-seven slim shafts ground direct 
from the black stock. To turn them first would be a waste 
of time. They were 30 inches long by 11/16 inch in diameter 
in the rough. They were ground to 0.625 inch plus or minus 
0.0005 inch; the work was handled twice and ground com- 
plete in seventeen minutes for each piece. The stock was 
tool steel. A lot of sixty countershafts of 35-point carbon 
steel, finish size 2 3/16 inches plus or minus 0.0005 inch by 
66 inches long, were turned eight pitch, leaving about 1/32 
inch for grinding. They were ground complete in thirty-five 
minutes each. The number of cubic inches of steel ground 
off was 278; 20.7 cubic inches of steel being removed for every 
cubie inch of wheel wear. The total wheel cost for sixty 
shafts was 38 cents, and the total cost for power, 35 cents. 
The type of wheel used was 24-combination grade L, alundum. 
The radial depth of cut when roughing was 0.001 inch and 
when finishing 0.0005 inch. The surface speed of work when 
roughing was 42 feet per minute, and finishing 35 feet per 
minute. The table traverse for roughing was 11% feet per 
minute and for finishing 10 feet per minute. 

To produce cylindrical work efficiently we must make a study 
of everything that affects the problem in each individual case, 
instead of following tradition, which is costing us thousands 
of dollars every year. Lathe builders are offering some very 
efficient roughing lathes, but are we roughing with them? In 
most cases, we are not. The real roughing lathe needs a 
good system of multiple steadyrests to enable it to take rapid 
and deep coarse cuts. Will someone come forward with such 
a system of steadyrests? Instead of our lathe departments and 
grinding departments being separate, there should be one de- 
partment for cylindrical work under one foreman. This would 
check the tendency of the lathe department to treat their work 
as a finished product, and the tendency of the grinding depart- 
ment to insist upon close careful turning in order to make a 
better showing on the grinding time, regardless of the real cost 
of production. There is much yet to be learned about the 
preparation of cylindrical work for grinding, as no two pieces 
of work require the same lathe treatment. There is also a 
great need for thinking men as foremen and operators. Such 
men can effect great savings by working out the best com- 
bination of turning and grinding for each class of cylindrical 
work. 
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NEW SHOP OF THE CINCINNATI GEAR CO. 


The Cincinnati Gear Co. is now located in its new shop at 
1825-1833 Reading Road, Cincinnati, Ohio. A good idea of 
the modern construction and equipment of this shop may be 
obtained from reference to Figs. 1, 2, and 3. The building 


has been provided with an exceptional window area which 
affords an ample amount of daylight, so that all machines 
may be operated without artificial illumination. 

This company started in business in a small way, two years 
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who are vitally interested in their product. Automobile fac- 
tories throughout the country are constantly increasing their 
machine tool equipment, and their engineers will welcome the 
opportunity to see the latest developments. 

The exhibit of cars in the second week of the show has not 
attracted the general public in large crowds, but chiefly busi- 
ness men, manufacturers and mechanical engineers concerned 
with the problems of transportation and in the development of 
motor trucks and delivery cars. The educational value of the 
proposed exhibit of machine tools to these classes is of no 


Fig. 1. New Shop of the Cincinnati Gear Co., Cincinnati, O. 


ago, and has grown rapidly. A specialty is made of raw- 
hide and bevel gears, and an idea of the quantity of work 
turned out may be gathered from the fact that fifteen bevel 
gear machines are kept in operation all the time. All kinds 
of bevel gears—including those of fractional pitch—are cut 
without the use of form cutters or templets, planer generators 


being used exclusively. 
* * * 


MACHINE TOOL EXHIBIT AT NATIONAL 
AUTOMOBILE SHOW 


A new feature of much interest to the machine tool building 
industry will be added to the thirteenth National Automobile 
Show, to be held in Madison Square Garden and Grand Central 
Palace, New York, January 11 to 25. A machine tool exhibit 
is planned for the Part 1I period, or second week, beginning 
January 20, which is devoted exclusively to commercial vehi- 


little importance. The intention of the management is to make 
the display of machine tools an annual feature of future shows. 
* * * : 


Tests made at Watertown Arsenal some time ago, which 
strikingly demonstrated the truth of Wohler’s law that the 
endurance of steel decreases rapidly with increases of stress 
above a certain percentage of the elastic limit, were cited 
in an article “The Factor of Safety” appearing in the first 
number of The Travelers Standard. Wohler, a German rail- 
way engineer who was the first to scientifically investigate 
factors of safety, had observed that car axles often break 
after having run a certain number of miles although when 
new their strength was several times that required to carry ~ 
the load, and from this. fact was led to investigate the phe- 
nomena of fatigue of metals. The Watertown tests were made 
on steel specimens having the following characteristics: Car- 
bon content, 0.55 per cent; ultimate tensile strength, 111,200 


Fig. 2. Oorner of the Lathe Shop showing Liberal Window Space 


cles. The proposed exhibit has received the approval of Presi- 
dent BH. P. Bullard, Jr., of the National Machine Tool Builders’ 
Association and of its executive committee. 

The members of the Society of Automobile Engineers, many 
of whom will attend the show for the entire two weeks, 
have expressed themselves as being in favor of a display of 
machine tools and accessories used largely in the manufacture 
of motor cars. The time is ideal for the machine tool builders 
supplying the automobile trade to meet the men personally 


Fig. 3. The Spur Gear Shop and Some Samples of Work 


pounds per square inch; elongation, 12 per cent; reduction of 
area, 33 per cent; elastic limit 59,000 pounds per square inch. 
Under repeated alternate extension and compression stresses 
a specimen under maximum stress of 30,000 pounds per 
square inch withstood 76,326,240 repetitions without breaking; 
under 35,000 pounds a specimen broke at 900,720 repetitions; — 
under 40,000 pounds, at 455,000; under 45,000 pounds, at 166,- 
240; under 50,000 pounds, at 93,160; and under 60,000 pounds, 
at 12,400. 
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AN UNUSUAL GEAR CUTTING JOB 


An unusual job of gear cutting was recently performed in 
the shop of William Ruwell, 719-21 Noble St., Philadelphia, 
Pa., and is believed to be one of the largest pieces of gear 
cutting which has ever been done on a No. 4 milling machine. 
The work consisted of an iron casting 56 inches in diameter 
which had a four pitch gear cut on its outside circumference. 
The gear face was 3 inches in width, the total width of the 
casting 24 inches, and its weight about 2680 pounds. 

This gear was cut on a No. 4 Cincinnati universal high- 
power milling machine. The casting was supported by a ball 
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An Unusual Job for a No. 4 Milling Machine 
bearing placed in the center at the top and a triple rope and 
block tackle was used to raise it into position. The weight 
of the casting was counterbalanced, the counterweight being 


located at a point where it could not interfere with the work. 


This arrangement worked so well that it was estimated that 
the casting was raised by a pull not exceeding ten pounds. 
The regular universal dividing head was moved to the 
extreme left end of the milling machine table; the spindle 
of the head was then placed in a vertical position and an arbor 
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illustration being used to hold the casting securely in posi- 
tion. Although this work is considerably beyond the range 
usually covered by a No. 4 milling machine, the job was 
turned out with satisfactory results. 


* *  * 


IMPORTANT PATENT DECISION AFFECT- 
ING TRUST AGREEMENTS 


The United States Supreme Court, on November 18, affirmed 
the opinion of the Federal District Court of Maryland that the 
Standard Sanitary Mfg. Co., and forty-nine other defendants, 
constituting the so-called ‘“‘bath-tub trust” are not, under the 
patent laws, warranted in making the license agreement under 
which they have been doing business. Under this license 
agreement, the various manufacturers of bath-tubs were 
allowed to use a patented device in their manufacturing 
processes, but only on condition that they abided by an 
attached price list, would not sell to jobbers who bought from 
independents, would not sell in a certain territory, and would 
not sell “seconds.” The court held that it is illegal for the 
manufacturer of a patented article to fix the price at which 
articles manufactured by it must be sold at retail, and thus 
laid down the broad principle that there can be no monopoly 
in the unpatented product of a patented machine without the 
violation of the anti-trust law. Justice McKenna delivered 
this as the unanimous opinion of the court. 

The Supreme Court in this: decision refuses to extend the 
doctrine of the Dick mimeograph case to the unpatented prod- 
uct of a patented machine. The defendants in the bath-tub 
case owning patents on machines used in the manufacture of 
enameled ware attempted to fix prices and destroy competition 
in an unpatented product, but their conduct was held to be 
illegal. This decision, together with that of the Dick mimeo- 
graph case, in which it was held that the purchaser of a 


“patented device could be compelled to buy from the patentee 


all the supplies used on that particular machine, are probably 
the two most important decisions in patent cases in a num- 


ber of years. 
* * * 


HEAVY THIRTY-SIX-INCH LATHE JOB IN 
A PITTSBURG STEEL PLANT 


An exceptional lathe operation which was recently per- 
formed in one of the large steel plants in the Pittsburg dis- 
trict is illustrated herewith. The work is a 3% per cent 
nickel steel shaft, which was turned from a forging 25 feet 
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Turning an exceptionally Large Nickel Steel Shaft on a 36-inch Boye & Emmes Triple-geared Engine Lathe 


made to fit the hole in the casting. The other end of the arbor 
was located in the dividing head. The casting was now low- 
ered onto this arbor and a stocking cut taken all the way 
around. The casting was then examined to see that this 
stocking cut gave accurate results, after which the worm- 
wheel of the dividing head was thrown out, and with the 
casting still mounted on the dividing head, a pawl was at- 
tached to the table of the milling machine. This pawl was 
now used for indexing the work, the C-clamp shown in the 


5 inches in length by 22 inches in diameter, which weighed 
33,000 pounds. When finished, the maximum diameter was 
20 inches and the weight 28,000 pounds. The engine lathe 
used for this purpose is of the regular 36-inch triple-geared 
type manufactured by the Boye & Emmes Machine Tool Co., 
successors to Schumacher & Boye, Cincinnati, Ohio. The 
ability to deal with such a job, which is necessarily a most 
severe test, certainly speaks well for the capacity of the lathe 
on which the work was performed. 
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SLOTS IN SCREW HEADS—WIDTH OF 
FLAT ON SHANKS OF TOOLS 


For ordinary fillister-head screws, where the diameter of 
the head is made in proportion to the diameter of the body of 
the screw, the width of the screw slot ought to be made ac- 
cording to tthe standard approved by the American Society of 
Mechanical Engineers in May, 1907. According to this stand- 
ard, the width of the slot is figured from the formula D = 
0.173A + 0.015 inch, in which D cquals the width of the 
slot for the screw-driver and A equals ithe diameter of the 
body of the screw itself. When the screw heads are made 
especially large in proportion to the body of the screw, how- 
ever, as Shown in the illustration at the top of the accompany- 
ing table, this formula lis not adaptable, as the screw slots 
would be entirely too narrow for the size of the head, and, 
in that case, it is better to base the width of the slot for the 
screw-driver on the diameter of the head rather than on the 
body diameter of the screw. In this case the width of the 
screw-driver slot is calculated from the formula D = B X 
0.090, in which D equals the width of the screw-driver slot 
and B the diameter of the head of the screw. This formula 
gives good proportions for average conditions, although, of 
course, judgment must be used in drawing the line between 
the conditions when the regular A. S. M. E. formula ought 
to be used and when the head is large enough to call for the 
use of the present formula. A table is given in which the 
width of the screw-driver slot is calculated for different diam- 
eters of head according to this formula. 


TABLE OF SCREW- 
DRIVER SLOTS 


TABLE OF FLATS FOR SET-SCREW ON 
SHANKS OF TOOLS 
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The width of the flat for set-screws on round shanks of 
tools may not seem to be of great importance, but, neverthe- 
less, it is advisable to have a standard for this. The accom- 
panying table gives, therefore, the width of the flat A for a 
number of different diameters B figured from the formula 
A = %B. If the flat is milled to this width, the appearance 
of the tool shanks will be satisfactory, and by using a stand- 
ard, uniformity is assured. 

Tools with a square milled on the shanks often present a 
bad looking appearance by having sharp corners. This often 
produces burrs on the square itself, which prevent the tools 
from entering the socket or wrench in conjunction witn which 
they are used, and—what is still worse—is often the cause 
of bruised and cut hands. A well-proportioned square having 
a& good round corner is obtained if the width across the flats 
is made % times the diameter of the shank. A. 
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LAUNCHING OF THE NEW YORK 


The ninth U. S. dreadnaught New York was launched at 
the Brooklyn Navy Yard October 30. This battleship is a 
sister ship to the Texas, building at Newport News by the 
Newport News Shipbuilding & Drydock Co., and is the largest 
yet launched. Her keel was laid in September, 1911, and when 
launched the ‘construction was about sixty per cent completed; 
the hull at launching weighed over 9000 tons. About 25,000 
pounds of special grease was used to lubricate the launching 
ways. These ways consist of two wooden tracks, each about 
four feet wide and thirty feet apart upon which the vessel 
rests at launching, being supported in a cradle or sliding ways 
built to conform to the hull. The spectacular “sawing off” 
of the sliding ways to release the vessel was made obsolete by 
a double trigger device, located in the launching ways amid- 
ship, and operated by two hydraulic plungers. The vessel had 
been wedged up onto the launching ways and was held only 
by the triggers when the signal was given. The turn of a 
valve released the liquid in the cylinders, and the weight of 
the vessel pressed the triggers down out of the way, thus 
freeing her to slide into the water. The mechanism worked 
perfectly and will be used hereafter; it insures the safety of 
the men, and enables the time of release to be fixed to th 
fraction of a minute. 

The New York is the largest and most formidable battle- 
ship in the world, the mean displacement being 27,000 tons; 
the length on water line, 565 feet; breadth at water line, 95 
feet; mean drafts, 28 feet 6 inches. » The propelling machinery 
is triple expansion reciprocating engines of 28,100 H. P. 
driving two propellers. The main battery comprises ten 
fourteen-inch rifles and four submerged twenty-one-inch tor- 
pedo tubes; and the secondary battery, twenty-one five-inch 
rapid fire guns, and smaller pieces. The cost of the fourteen- 
inch gun and mount is $62,000 for the gun and $50,000 for 
the mount. The life of a gun before relining is necessary is 
225 rounds. The range at fifteen degrees elevation is over 
twelve miles, and the penetration of tace-hardened armor at 
six miles is sixteen inches. The cost of a round of ammunition 


is $600. The total cost of the vessel, hull and machinery 
exclusive of armor and guns is about $6,000,000. 
* * * 
PERSONALS 


Robert Cary has resigned his connection with the Gisholt 
Machine Co., Warren, Pa., and taken a position as superin- 
tendent of the J. N. Lapointe Co., New London, Conn. 


H. S. Kartscher has left. the designing department of the 
Pratt & Whitney Co., Hartford, Conn., to take the position of 
chief draftsman of the Rivett Lathe & Grinder Co., Brighton, 
Boston, Mass. 


M. O. Frenier, mechanical engineer, formerly with the en- 
gineering department of the Knox Automobile Co. of Spring- 
field, Mass., has opened an engineering office at 168 Bridge 
St., Springfield, Mass. 


J. E. Brennan, who for several years held the position of 
assistant superintendent of the Remington Arms—Union Me- 
tallic Cartridge Co., at the works in Ilion, N. Y., has been 
appointed superintendent of the works. 


A. J. Jones, formerly with the Lodge & Shipley Machine 
Tool Co., Cincinnati, Ohio, has been made secretary and man- 
ager of the Acme Machine Tool Co., of Cincinnati, manu- 
facturer of turret lathes and screw machines. 


Walter G. Lamont, late with Elliott & Fisher Co., Harris- 
burg, Pa., manufacturer of billing machines, has taken the 
position of mechanical engineer with the Simplex Non- 
Refillable Seal & Stopper Co., at Baltimore, Md. 


Henry K. Swinscoe has resigned the position of assistant 
superintendent of the South Works of the American Steel & 
Wire Co., Worcester, Mass., to enter the employ of the Mor- 
gan Spring Co., of Worcester, as superintendent. 


Clifford F. Kern, formerly president of the Kern Machine 
Tool Co., Hamilton, Ohio, has disposed of his interest in that 
company and purchased the Von Wyck Machine Tool Co. of 
Cincinnati, manufacturer of 15-inch engine lathes. 


Fred R. Jochmus, who for several years has been assistant 
foreman in the machine shop department of the Remington 
Arms-Union Metallic Cartridge Co., at Ilion, N. Y., has been 
appointed foreman of the machine shop department. 


F. B. Jacobs, for several years in the employ of the Car- 
borundum Co., Niagara Falls, N. Y., in various capacities, and 


December, 1912 MACHINERY 82A 


These machines are adapted for the rapid production 
of duplicate parts in small lots 


B.&S. Wire Feed Screw Wir ines 


Unless the volume of any one kind of work in a shop is 
sufficient to warrant the installation of automatic machines, 
the wire feed type is the most economical to employ. 
Because they are adapted for such work, they embody many 
conveniences to aid in setting up and operating. 


A glance at the sizes of the machines in the line will em- 
phasize their range. They are as follows: 


No. 0 takes stock %” diameter; No. 2 takes stock %” diameter; 
turns to 214” length. turns to 5” length. 


No. 1 takes stock 34” diameter; No. 4 takes stock 114” diameter; 
turns to 3” length. turns to 8” length. 


No. 6 takes stock 14%” diameter; turns to 10” length. 


See our Catalogue for detailed descriptions. Sent on request. 


BROWN & SHARPE MFG. CO. 


Providence, R. I., U. S. A. 
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a frequent contributor to MacHINERY, has resigned from his 
position as salesman in the company’s Philadelphia office. 


Edward K. Hammond of Chicago, a frequent contributor to 
the. technical press, has joined the editorial staff of Ma- 
CHINERY. Mr. Hammond is a graduate of Armour Institute 
of Technology, and has had practical shop and editorial ex- 
perience. 


Corneil Ridderhof, formerly treasurer and manager of the 
Wilmarth & Morman Co., Grand Rapids, Mich., and an occa- 
sional contributor to Macutnery, has taken a position as 
assistant manager of the Western Gas Engine Corporation, 
Los Angeles, Cal. 


Charles A. Schaefer, formerly general foreman of Schu- 
macher & Boye, and for fourteen years with that company, has 
taken a position as superintendent of the John B. Morris 
Machine Tool Co., Cincinnati, O., manufacturer of lathes 
and radial drills. 


Frank J. Lapointe, secretary of the J. N. Lapointe Co., who 
has been acting as superintendent of: the works, will now 
give his whole attention to the engineering department of said 
concern, as Mr. Robert Cary, formerly of the Gisholt Machine 
Co., Warren, Pa., is now the superintendent. 


Walter B. Snow, publicity engineer, 170 Summer St., Boston, 
has recently increased his staff by the addition of Mr. Fred 
R. Lufkin, formerly of the instruction staff in electrical en- 
gineering of the Massachusetts Institute of Technology, and 
late assistant superintendent of lighting and wires of Brook- 
line, Mass. 

Joseph Wolf, formerly of the Hisey-Wolf Machine Co., Cin- 
cinnati, Ohio, has become interested in the Cincinnati Electri- 
cal Tool Co., and has been made vice-president and general 
manager. The company makes portable electric drills and 
grinders and Mr. Wolf will take entire charge of the manage- 
ment of the business. 


E. P. Bullard, Jr., president of the Bullard Machine Tool 
Co., delivered an address Tuesday evening, November 26, before 
the Cleveland’ Engineering Society in Cleveland, Ohio, on the 
subject, “A New Era in Machine Design,” in which the basic 
principles of the design and construction of machines which 
will fully meet the new requirements of the present-day manu- 
facturer, were discussed. 

E. J. Kearney, president of the Kearney & Trecker Co., Mil- 
waukee, Wis., who was very ill with pneumonia in Boston, at 
the time of the recent National Machine Tool Builders’ Asso- 
ciation’s annual convention in New York, has recovered, after 
having béen confined to the hospital for five weeks. Mr. 
Kearney is gradually regaining his strength, and recently 
nassed through New York on his way home with Mrs. Kearney, 
traveling by easy stages. ; 

Henry Hess has resigned as president of the Hess-Bright 
Mfg. Co. and has sold all of his holdings in that company. It is 
understood that no change in the policies of the company is 
Gontemplated. Mr. Hess became interested in ball bearings 
while general director of the German Niles Tool Works. The 
Deutsche Waffen-und Munitions Fabriken ball bearings had 
just become famous through their use in the German Mercedes 
automobile in the winter of 1901. Up to this time all the early 
types of ball bearings had been failures as applied to auto- 
mobiles. Owing to its novel mechanical features and high 
efficiency, the German Mercedes car made a great sensation, 
and the general adoption of ball bearings in automobiles soon 
followed. Armed with the American rights of the DWF ball 
bearings, Mr. Hess came to this country and in 1904 formed 
the Hess-Bright Mfg. Co. The company started with a small 
one-room office, and grew until today it owns a new factory 
and thirteen acres of land at Front St. and Brie Ave., Phila- 
delphia. The history of the company is, in part, Mr. Hess’s 
history. At first the bearings were used only in automobiles. 
Since then, however, the field has broadened, and Mr. Hess 
has made applications of the bearings in many other types of 
machines in the industrial world, especially adapting them 
for use at points where plain bearings would not stand up, as 
where high speed is necessary. Mr. Hess has contributed 
largely to the technical literature of ball bearings and is 
looked upon as one of the foremost authorities in America on 
the subject. He was judge of the mechanical exhibit at the 
St. Louis Exposition; he is a member of the council of the 
American Society of Mechanical Engineers, a former presi- 
dent of the Society of Automobile Engireers, and chairman 
of the Philadelphia Branch, president of the Hngineers Club 
of Philadelphia and a member of the fair practice committee 
of the Motor and Accessories Manufacturers Association. 


COMING EVENTS 


December 3-6.—Annual meeting of the American Society of Mechan- 
ical Engineers in New York. Calvin W. Rice, secretary, 29 W. 39th 
St.. New York. 

December 5-7.—Sixth annual convention of the National Society 
for the Promotion of Industrial Education in Philadelphia, Pa. Head- 
cuarters, Hotel Walton. C. A. Prosser, secretary, 105 East 22d St., 
New York. 

January 11-18.—National Association of Automobile Manufactur- 
ers show of pleasure vehicles at. Madison Square Garden, New York. 
M. L. Downs, secretary, 7 East 42d St., New York. 

January 20-25.—National Association of Automobile Manufactur- 
ers show of auto-truck and delivery cars at Grand Central Palace, 
New York. M. L. Downs, secretary, 7 East 42d St., New York. 
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NEW BOOKS AND PAMPHLETS 


RoAD LEGISLATION AND ADMINISTRATION IN IowA. By John E. Brind- 
ley. 112 pages, 8% by 5% inches. Three tables of information 
on road _ legislation and administration. Published by the Hngi- 
neering Experiment Station, Iowa State College of Agriculture and 
Mechanical Arts, Ames, Iowa, as Bulletin No. 28. 


j L Prepared and 
published. by C. W. Ripsch and P. W. Hirsch, 1138 Hawthorn St., - 
Dayton, O. Price.25 cents. Pet 

These tables were prepared to meet the needs of machinists and 
toolmakers who are required to find angles on the dividing head of the 
milling machine quickly. The tables cover all the angles obtainable 
by simple indexing, using the plates furnished with the machine and 
an additional plate containing ninety holes, and are calculated to the 
nearest second. 


THH ABC OF THB DIFFERENTIAL CALCULUS. By William Dyson Wans- 
brough. 148 pages, 7% by 5% inches. 30 illustrations. Pub- 
lished by D. Van Nostrand Co., New York. Price $1.50. 

_ The object of this little book, which is clearly expressed by the title, 

is to present the essential details of the differential calculus in as 

concise and readily understandable a manner as possible. The present 
is the third edition, and is practically unchanged. The book can be 
recommended to those who wish to study the calculus at home. The 
subject is presented simply and progressively; the language often is 
unmathematical and the examples are drawn from everyday practice. 

EMERY AND THD EmMprY INDUSTRY. By A. Haenig. 103 pages, 7% by 
5 inches. 45 illustrations. Published by D. Van Nostrand Co., 
New York. Price $2.50. : 

The development of competition in the machinery industry has fully 
justified the expression that “time is money.’’ This condition has led 
to the development of many forms of machinery that not only assist 
the workman in carrying out certain operations, but in many cases, 
actually do away with a large amount of hand work. Among such 
improvements, the ‘substitution of emery wheels for the old type of 
grindstone, or for the file, has found wide application. In the present 
text, the author presents to both the engineer and layman, a general 
discussion of the subject of emery and the emery industries, treating 
of the raw materials, the finished wheels. and machines used to drive 
them, in the classes of work where they find application. 


THE MECHANICAL WoRLD PocKET DIARY AND YHAR BOOK FoR 19138. 
330 pages, 6% by 4% inches. 71 illustrations. Published by Em- 
mott & Co., Ltd., 65 King St., Manchester, England. 

The latest edition of this annual contains a variety of useful in- 
formation on mechanical engineering which is presented in convenient 
form for reference. The opening chapters deal with subjects pertaining 
to power installations and cover steam, gas and oil units. Following 
this section comes information on power transmission with useful 
tables on the standard dimensions of equipment used for this purpose. 
A considerable amount of useful information on machine shop practice 
is also presented chiefly in tabular form. In addition, the book con- 
tains a number of tables on the characteristics of engineering ma- 
terials and also tables of mathematical constants. Considering the 
low publisher’s price—six pence— this book is a remarkably cheap 
and valuable handbook. 


FORGING, STAMPING AND GENBRAL SMITHING. By Benjamin Saunders. 
428 pages, 8% by 5% inches. 728 illustrations. Published by 
Spon & Chamberlain, 123 Liberty St., New York. Price $7.50, net. 

The information presented in this book will be found of value to 
foreman-blacksmiths, engineers and managers, and others concerned 
with the operation of blacksmith shops. The text includes matter on 
forging, stamping and general smithing, the methods in each case being 
freely illustrated and described in a concise and readily: understood 
manner. The author is, himself, a practical foreman-blacksmith and 
has drawn his information from a wide experience with the subject 
upon which he writes. One of the points of particular value is that 
the time required to complete given operations is indicated in con- 
nection with the description of the method to be followed. The time 
and other data presented have been carefully verified by the writer; 
the work, therefore, may be taken as a guide by those who are looking 
into the efficiency of blacksmith shop operation. 


GASOLINE ENGINES; THEIR OPERATION, USE AND CARE. 
Verrill. 275 pages, 7% by 5% inches. 152 illustrations. 
lished by Norman W. Henley & Son, New York. Price $1.50. 

The wide application of gasoline engines to motor-driven vehicles and 

to a variety of classes of stationary service, has created a need for a 
book dealing with the methods of operating and caring for this type 
of equipment. The subject is one which affords an opportunity for 
highly technical treatment, but such a text would be of little value to 
the many users of gasoline engines who are non-technical men. It is 
for the use of such readers that the present volume has been written. 
The text gives all necessary information concerning the operation and 
care of gasoline engines in simple language, and the use of technical 
terms has been avoided as far as possible. There are certain cases, 
however, where technical terms have to be used, as for instance, in 
ordering new parts, but to make these clear, a glossary has been in- 
cluded which gives the meaning of all the technical terms used. 


Sorr SOLDERING, HARD SOLDERING AND BrAzING. By James F. Hobart. 
190 pages, 7 by 4% inches. 62 illustrations. Published by D. 
Van Nostrand Co., New York. Price $1, net. 

Some mechanics believe that the operations of soldering and brazing 
are comparatively simple, requiring no special degree of skill or ex- 
perience on the part of the workman. As a matter of fact they involve 
a wide range of manipulations, and frequently demand experienced 
workmanship of a high order. At the same time, so many mechanics 
are accustomed to performing soldering operations with tools and ap- 
pliances which might be greatly improved upon, that the author has 
been led to offer this book in the hope that it will serve as a practical 
aid to an improvement of methods. If such a purpose can be accom- 
plished, the interests of both mechanics who seek advancement and 
employers who are awake to the importance of efficiency and economy, 
will be advanced by a careful study of this volume. The different 
phases of soldering and brazing are dealt with, the subject matter 
being based upon the author’s experience in this work. ' 

73% by 4% 


TOOTHED GEARING.’ By George T. White. 217 pages. 
inches. 136 illustrations. Published by D. Van Nostrand Co., 
New York. Price $1.25. : 

This book is presented by the author with the view of explaining 
simply the action of the principal forms of gear teeth. The two forms 
of tooth profile in most common use—the cycloidal and the involute— 
have been considered in detail, neither being strongly advocated in 
preference to the other. On cut gears, the involute curve is preferred 
to the cycloidal, and has almost entirely displaced it on such wheels. 
This change has gone so far that the involute form may very shortly 
become the generally accepted standard the world over for machine-cut 
teeth. The contents by chapter heads are: Kinematics; The Spur 
Wheel—Cycloidal Teeth ; Annular Wheels—Cycloidal Teeth— ; The Spur 
Wheel—Involute Teeth; Obliquity of Action, etc.; Pin Gearing; Non- 
Circular Wheels; Lobed Wheels: Helical Wheels; Bevel Wheels; Skew 
Bevel Wheels; Worm-Gearing ; Oblique Worm and Wheel; Screw Wheels: 
or Spiral Wheels; Strength of Teeth; Durability; Trains of Wheels; 
Tho Odontograph. 


By A. Hyatt 
Pub- 
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HE operator can 
change the di- 
rection of the 

table movement— 
longitudinal to cross 
and back again—by 
the two levers at the 
front of any Cincin- 
nati Vertical Miller. 


He always moves the 
levers in the direc- 
tion he wants the table to go. There is no lever down under 
the table at the back of the knee for determining the direction 
or reversing. All levers are at the front with the operator. - 


It is easy to mill around the periphery of a rectangle because 
the changes in direction can be made without stopping. In fact, 
both longitudinal and cross feeds can be used in combination, 
when it is profitable to do so, which is the case on much work. 


These things make the man’s task easier, enable him to operate 
the machine quicker and produce more work. 


And our Verticals are so rigidly constructed, that they can pro- 
duce flat surfaces on such difficult pieces as the flanges of covers 
or gear cases, etc., and not leave an offset where the cut ends. 


Send us your blueprints and we will show how 
this applies to your work. 


THE CINCINNATI MILLING MACHINE COMPANY 
CINCINNATI, OHIO, U.S. A. 


EuROPEAN AGENTsS—Alfred H. Shutte, Cologne, Berlin, Brussels, Milan, Paris, Barcelona, St. He erepures Donauwerk Ernst Krause & 
Co., Vienna, Budapest and Prague. Sam Lagerlofs, Stockholm, Sweden. Axel Christiernsson, Abo, Finland. Chas. Churchill & Co., 
London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. CANADA AGENT—H. W. Petrie, Limited, Toronto, Montreal and 
Vancouver. AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. JAPAN AGENTS—Andrews & George, Yokohama. CuBpA AGENT— 
Krajewski-Pesant Co., Havana. ARGENTINE AGENTS—Robert Pusterla & Co., Buenos Aires. 
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How To RpHaD A Drawinc. By Vincent C. 
68% inches. 61 illustrations. Published by J. B. Lippincott Co., 
Philadelphia and London. Price $1, net. , 

There is probably no study of more general use to the practical 
mechanic than the reading of drawings. No matter what class of work 
he is engaged upon there will be constant occasion for him to use 
drawings in carrying on his work. This knowledge can be readily 
acquired by the young mechanic without being well informed on engi- 
neering or other technical matters, as it is only necessary for him to 
be able to read English to enable him to acquire a working knowledge 
of mechanical drawings. In presenting this book, the author has en- 
deavored to explain the methods of reading a drawing without the use 
of technical terms, but where it has been absolutely necessary to in- 
clude such terms an explanation of them has been given. The main 
principles of drawing are thoroughly explained and sufficient examples 
are given to enable anyone to clearly understand a drawing which 
may be placed before him. This is a book which is particularly adapted 
to home study and should enable any mechanic to acquire knowledge 
upon a subject that will be of particular value to him. 


PRACTICAL MATHEMATICS.. By Claude Irwin Palmer. Part I. Arithme- 
tic With Applications; 189 pages, 7% by 4% inches. 20 illustra- 
tions. Part II, Geometry with Applications; 149 pages, 7% b 
4%, inches. 1380 illustrations. Published by McGraw-Hill Boo 
Co., 239 West 39th St., New York. Price 75 cents, net, per 
volume. 

The subject of mathematics is one with which many mechanics are 
insufficiently acquainted, and the realization of this fact causes many 
to attempt to remedy the deficiency by attending evening classes. Dur- 
ing the past eight years Mr. Palmer has taught evening classes in 
mathematics comprising a total of over 500 men, and has prepared 
the text to meet the requirements of such students. In all cases, the 
subject matter has been made as practical as possible in order that its 
application to actual problems which the students will subsequently 
encounter in the shop, may be made as easy as possible. The series 
will be completed by two other volumes covering the subjects of algebra 

and trigonometry, and it appears that the complete text should meet a 

need in presenting mathematical subjects in evening classes, continua- 

tion schools, ete., which are primarily intended for the education of 
practical men of somewhat advanced years. 


Tur THEORY OF ENGINEERING DRAWING. By Alphonse A. Adler. 312 
pages, 9 by 6% inches. 278 illustrations. Published by D. Van 
Nostrand Co., New York. Price $2. 

The subject matter of this volume is largely the same as that of 
many other treatises on descriptive geometry but the author has given 
it the title “Theory of Engineering Drawing,” believing that this indi- 
cates the ultimate purpose of the book in a better way. The text was 
written with the purpose of correcting certain weaknesses in the pre- 
sentation of the subject of descriptive geometry, and emphasizes the 
fact that the student is concerned with the representation on a plane 
of objects in space or three dimensions. Although analysis is important 
as affecting primary purposes, the development of methods for repre- 
sentation and interpretation of the resulting drawings cannot be re- 
garded as an end in itself. The number of fundamental principles 
treated in the text has been reduced to a minimum; indeed it will be 
found that the entire text is based on the problem of finding the 
piercing point of a given line on a given surface, together with a few 
additional problems. ‘The author believes that this method of treat- 
ment has simplified the presentation of a somewhat abstract subject, so 
that it may be more readily grasped by the average student. 


PETROL ENGINE CONSTRUCTION AND DRAWING. By W. E. Dommett. 
55 pages, 11 by 8% inches. 26 illustrations. Published by Long- 
mans, Green & Co., Fourth Ave. and 30th St., New York. Price 
75 cents, net. 

Hxisting books on machine design have failed to present information 
to meet the requirements of draftsmen engaged in work dealing with 
petrol engines and to meet this requirement, a series of drawings was 
prepared for use at Guildford and Kingston-on-Thames Technical In- 
stitutes. These drawings have been embodied in the present book with 
the view of compiling a text to meet the requirements of technical 
students, engineers, apprentices and junior draftsmen, who are either 
engaged on work in connection with petrol (gasoline) engines or are 
otherwise interested in the subject. Some of the dimensions in these 
drawings are given in millimeters on account of the extensive use of 
this system on the continent of Europe. For purposes of reference, a 
very brief description has been given of the four-cycle and two-cycle 
engines. The purpose of so doing has been to encourage the student- 
draftsman to enter into the mechanical principles underlying the op- 
eration of the parts which he is drawing in addition to simply pro- 
ducing a view of them for the use of the engineering department. In 
view of the wide application of petrol engines on motor cars, marine 
vessels, aeroplanes and stationary engines, it is believed that this work 
should be one of considerable value. 


THE MODERN GASOLINB AUTOMOBILE. By Victor W. Page. 
85g by 6 inches. 380 illustrations. 
Henley & Son, New York. Price $2.50. 

In preparing this book, the author’s object has been to develop a 
text on the modern gasoline automobile which will be readily under- 
stood by non-technical readers. The usefulness of such a book will 
be readily appreciated when it is remembered that a large number of 
the owners of automobiles are business and professional men who 
have very little mechanical knowledge. The present book has been 
written primarily for the benefit of such readers and with this purpose 
in view, technical terms have been eliminated from the text as far as 
possible. At the same time, the author has appreciated the necessity 
of entering into a considerable amount of detail in order to present 
the subject in an adequate manner. This is probably one of the most 
striking differences between this book and preceding books which have 
been written by other authors with the view of covering the same sub- 
ject. It is an established fact among automobile builders and sales 
agencies that many persons are deterred from purchasing an automo- 
bile, not on account of lack of means for the initial investment or 
provision for maintenance, but owing to the somewhat general belief 
that the upkeep of a car requires considerable mechanical ability. 

While this is undeniably true, any business man should be able to 

acquire much of the necessary knowledge concerning the operation and 

maintenance of a car from Mr. Page’s book. 


HYGIPNE FOR THE WORKER. By Dr. William H. Tolman. .231 pages, 
7% by 5% inches. Profusely illustrated. Published by the Ameri- 
can Book Co., New York. Price 59 cents, postpaid. 

It has been truly said that good health is the first requisite of suc- 
cess in any business undertaking. This is particularly true in the case 
o£ industrial workers who are more or less dependent ape physical 
strength in earning their livelihood. Dr. Tolman has had unusual 
opportunities for studying the conditions governing the health and 
general welfare of industrial workers and has developed his text with 
the particular object of making it acceptable reading for workers who 
are just starting upon their business career. The fault of many books 
intended to teach methods of hygiene is that they have been made 
more or less dependent upon a knowledge of anatomy. In the present 
book, such scientific terms have been entirely eliminated and a simple 
description is given of the necessary steps for the young worker to take 
in order to preserve his health and vitality in the best possible work- 
ing condition. The book is freely illustrated with drawings especially 


Getty. 64 pages, 9% by 


4 693 pages, 
Published by Norman W. 
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prepared for the purpose and should be of particular interest and value 
to the class of readers for which it is intended. The chapter titles are 
as follows: Applying for a Position; Preparing for the Day’s Work; 
Good Habits for the Workmen; Suitable Clothing; Food and Drink; 
Alcohol and Tobacco; The Noon Hour; Hygiene of the Workroom; 
Fatigue; After Hours; Holidays and Outings; Choice of Occupation ; 
Occupational Dangers—Accidents ; Occupational Dangers—Poisons and 
Fumes; Fire; First Aid to the Injured; Tuberculosis, ete. 


COMMERCIAL HNGINEERING. By ‘‘A General Manager” (Alfred B. Liver- 
sedge). 3869 pages, 8% by 64% inches. Published by Emmott & 
Co., Ltd., 65 King St., Manchester, England. Price $1.80. 

The text presented in this book reproduces a series of articles which 
recently appeared in the Mechanical World. ‘The primary aim of the 
text was to fill in the gap which exists between the information ac- 
quired from any form of technical or business education and the actual 
application of the knowledge so acquired in commercial or engineering 
fields of endeavor. Business aptitude or the ability to handle engi- 
neering work to advantage can only be acquired through years of 
actual experience, and such experience necessarily entails making a 
start in positions of minor importance. One of the objects of the mat- 
ter presented in this text is to afford a means for employes holding 
positions of minor importance to get in touch with the work carried 
on by the directing officials of large corporations. It is believed that 
a study of such methods will prove of particular value, as a knowledge ~ 
of the workings of the organization of large corporations will place 
the employe in a position to undertake readily the duties of a more 
important position, when the opportunity of so doing presents itself. 
In addition, this book presents information which should be of value 
to the man higher up in pointing out the possibilities of markets which 
exist for engineering products, and the best methods of conserving 
these markets for his company. One of the valuable features of the 
method of presentation of this text is that it will appeal to a wide 
circle of technical readers occupying positions of varying importance. 


‘NEW CATALOGUES AND CIRCULARS 


EpDWIn BurHoRN Co., 71 Wall St., New York. Catalogue of Burhorn 
and ‘“‘Acme’”’ cooling towers. 


AMBRICAN ENGINEERING Co., Philadelphia, 
made on Taylor gravity underfeed stokers. 


New Jprspy Founpry & MACHINE Co., 90 West St., New York. 
Circular of cranes, tracks, trolleys and hoists. 


GrREpn FurL Economizer Co., Matteawan, N. Y. Booklet entitled 
“Best Proportions of Boiler and Economizer Surface.” 


Grorcp Nasu Co., 217 Pearl St., New York. Card illustrating ‘“Per- 
fection” spring winder for winding springs by hand or in the 
lathe. 


Orro Gas ENGINE WorkKS, 33d and Walnut Sts., Philadelphia, Pa. 
Special number of the Otto Cycle describing the Otto horizontal crud 
oil engine operating on the Diesel principle. 


W. 8S. RockWELL Co., 50 Church St., New York. Catalogue 16 on 
semi-automatic furnaces for annealing, hardening, tempering, and heat 
treating, aluminum, brass, copper, german Silver, sterling silver, steel, 
CLG 2 


Keprn Macuine Toon Co., Hamilton, Ohio. Circular of sixteen- 
inch ball bearing, sensitive type, drilling machines furnished in 1-, 
2-, 8- and 4-spindle combinations, with and without table elevating 
screw. 


EMMeERT Mra. Co., Waynesboro, Pa. Catalogue No. 12 of Emmert 
vises, comprising patternmakers’ and woodworkers’ universal vises, 
toolmakers’ and machinists’ universal vises, machinists’ plain vises 
and combination pipe vises. 


Dn LAVAL STHAM TURBINH Co., Trenton, N. J. Booklet on the 
new De Laval steam turbines with velocity stages, built in sizes up to 
600 H. P., and suitable for direct connection to centrifugal pumps, 
blowers, small generators, etc. 


WATSON-STILLMAN Co., 192 Fulton St., New York. Catalogue No. 
88 on hydraulic leather belt presses, listing six distinct types of 
leather presses; also hydraulic pumps, accumulators, fittings, etc., gen- 
erally required with hydraulic presses. 

Otis Evrvator Co., 11th Ave. and 26th St., New York. Catalogue 
of inclined elevators for quick handling of freight and merchandise, 
truck elevators, overhead carriers, dock elevators, ramp elevators, 
dumbwaiters, horizontal conveyors, etc. 

Goran W. RICHARDSON, 4212-16 24th Place, Chicago, Ill. Circular 
of the Richardson direct-reading metal slide-rule, having distinctive 
features; also Johnson’s combination pocket rule made of german 
silver, forming a hook-rule, caliper-gage, protractor, triangle, or try- 
square. 

Green Funut Economizer Co., Matteawan, N. Y. Catalogue of 
standard and special fuel economizers; mechanical draft outfits; 
heating, ventilating and drying outfits; hot blast heaters; steel plate 
fans; motor- and engine-driven fans, cast-iron volume blowers, ex- 
hausters, etc. ! 


CINCINNATI PRECISION LaTHE Co., Cincinnati, O. Catalogue of 
Cincinnati precision lathes which have the following features: no 
cone pulleys, continuous spindle bearings, absence of belt pull on spin- 
dle, variable speed and reverse without shifting of belts, permanency 
of alignment, etc. 

CocHRANE-BLy Co., Rochester, N. Y. Circular on the Cochrane-Bly 
universal shaper which was illustrated and described in the October 
number. The shaper is designed especially to meet the needs of tool- 
and die-makers, being adapted to produce accurate work on dies, 
special tools, jigs, etc. 

CpLFor Toot Co., Buchanan, Mich. Table of feeds and speeds 
for Celfor drills working in cast iron, medium and hard or very tough 
steel, ranging from % inch to 8 inches diameter. The tables are 
printed on ‘“Crystaloid,’’ in convenient shape for hanging up in the 
shop for ready reference. 

Huss-BrigHt Mre. Co., 17 H. Hrie Ave., Philadelphia, Pa. Data 
sheets on ball bearings comprising propeller shaft ball bearings, mount- 
ing for double exhaust fan, two direction thrust bearings, special bear- 
ings for automobile steering pivots, vertical shaft bearings, and classi- 
fied index to titles of ball bearing data sheets. 


CROCKER-WHEELER Co., Ampere, N. J. Bulletins Nos. 150 and 158,. 
superseding Bulletins Nos. 114, 1383 and 1238, on coupled and belt 
type alternating-current motors two- and three-phase 50 KVA and 
up; and adjustable speed motors 1/3 to 32 H. P., speed ranges 2 to 
1, 2.5 to 1 and 5 to 1, made in eleven frame sizes. 


MANNING, MAxwnLL & Moorn, 85-89 Liberty St, New York. 
Twelve page bulletin descriptive of Shaw electric monorail system 
with fixed tongue switch which effects an advance and improvement 
in monorail construction, eliminating the danger of accidents and 
delays incident to the use of the moving-tongue type. 

Fostpr Macwinge Co., Elkart, Ind. Circular of plain head and 
geared head turret lathes, plain head and geared friction head screw 
machines, universal or~set-over turret lathes, special friction head 
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EVERYTHING WAITS BUT THE PAY-ROLL 


when a machine breaks down. 


One of our customers who has used several 


“PRECISION” 
BORING, DRILLING AND MILLING 


MACHINES 


for five years says: “I DON’T KNOW WHAT 
IS INSIDE OF ’EM YET.” 


THINK THIS OVER 


Relative strength of parts is one of our closest 
studies. 


LUCAS MACHINE TOOL Co., @GZS55 CLEVELAND, 0., U.S.A. 


AGENTsS—C. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Berlin, Brussels, Paris, Milan, St. Petersburg, Barcelona, Bilbao. 
Donauwerk Ernst Krause & Co., Vienna, Budapest, Prague. Overall, McCray, Ltd., Sydney, Australia. Andrews & George, Yokohama, Japan. 
Williams & Wilson, Montreal, Can. 


—— | 


326 
CONTENTS FOR DECEMBER 


The first column of page numbers applies to the Engineering and 
Railway Editions: the second to the Shop Hdition. 


TRANSCONA SHOPS OF THE NATIONAL TRANSCONTI- 


NENTAL RAILWAY. George S. Hodgins. ...... 255 
EX\DITORIAL ...... eRe to aie eta RAP HSS 5.0 cbt Oe ne Wee. Saris! 
LocATING BALANCE WEIGHT CHAINS ON HORIZONTAL 

Boring Macuines. W. G. Dunkley............ 259 
SPECIAL KNURLING OPERATIONS. Douglas T. Hamilton 261 
SprraL Gear DesiIan—l. James H. Carver.......... 263 
Making ANNULAR BEARINGS. Robert H. Grant...... 265 
A DoUBLE-SPINDLE CRANK-CaSE Borina MACHINE.... 268 
Forms or BABBITTING Fixtures. John A. H. Phillips 269 
How To ForGE AND HARDEN A COLD CHISEL. CEC: 

Semple ........ Bie etch erate okenerehs etre oie teuelts = ates sheet O 
DyNAMICS OF GAS ENGINE Cams—2. M. Terry...... 271 
MopErN METHoDs OF A PRESS WORKING PLantT. Ches- 

ter Tir -LALGAS he spo > ntcietieenche ste ele she onesie elensrs tes te Tako 
StovE-BoLtt TAPS ........... Fie ahe ore ite o's ew Me PLoS 
Tur MECHANICAL TESTING OF FILES. George W. 

BUT lO yi cea reerreitetel uke oreo eratoke Peters eet oie tee vote ior atiats » 219 
Some Géop RESULTS OBTAINED BY THE Bonus PLAN. 

Ee Walk eed Oe oOo ae 6 ena COCuIge oo aor eey Vali) 
TURNING ELLIPSES IN THE LaTHE. George E. Pope. 285 181 
Tur Appott BALL-BURNISHING Process. Chester L. | 

Laas. etcetera AS es ree BSc ee ee ics Be 2371 Sess 
COMMENTS ON QUARTER-TURN BELTING ALIGNMENT. 

S. S. Jennison’.<...%. By apt ty SE ine al eee aces ae 290 186 
An INTERMITTENT Motion. Miles Sampson......... 290 186 
ATTACHMENT FOR WINDING CLOSE COILS IN SPRINGS. 

Wig dateytesh! hic Gone 3h hn-d AB. eS aoe Gano ne 290 186 
CASEHARDENING PRACTICE—A ComMMENT. J. EH. Wash- 

DUTT Sie cane eieueme he uathe ACE State aitet tere 5 SR Cn ene 291 187 
TURNING SPHERICAL SHAPES BY Hanp. H. W. Ricks. 292 188 
TuRNING A BALL wiTHOUT CENTERS. J. M. Henry.. 292 188 
DouBLE Gripping CHucK. G. Boella............... 292 188 
FINDING THE CENTER OF GRAVITY OF ANY F'OUR-SIDED 

Micweioy J Nbeeabisis lal) AWN. 5 OoocnapenomoenoUue 293 189 
Erasing INK MarRKS FROM TRACINGS. Raymond H. 

Mar wellvscst. sere tector OTe cies ty shia duaraile 293 189 
Srop-SLEEVE AND GAGE FOR COUNTERSINKING. F. A. 

ParsOnse oho ste ses SR ee ie RPG he leish a scoye aie ars.-a 293 189 
Jia ror Dring HoLes CLOSE TO A SHOULDER IN 

SCREWS 5 ots wkesier shortens AME Toe Fee ea oer Pos Hale 294 190 
A SwAGING OPERATION. BaCON.........-. sees eeeee 294 190 
MACHINING AN AUTOMOBILE SPIDER. F. Server...... 294 190 
A CoMPpaRISON oF SELLING MetHops. J. M. Henry... 295 191 
PUBLISHING TECHNICAL INFORMATION ..........++-: 295 191 
DRAWINGS AND THE Eyz-Sicut. James H. Cooley.... 296 192 
Prick SHEETS FOR SALESMEN............ceeceeeeecees 296 192 
REFITTING A WoRN STRAP ON AN ENGINE CONNECTING- 

Rop. John A. Wood..... Rusts, thats AaB Sao eters 296 192 
EIFFICIENCY OF WORM-GEARING..........ceeeeeeeees 297 los 
DEVICE FOR DRAWING Dortep Lines. Benjamin Roman 297 193 
SUPPLEMENTARY ANGLE FOR DRAFTSMEN..........-. . 297 193 
Dritting Hotes In Guass. O. M. Hance........... 297 193 
HOw AND \WHY. ©... cre PEN Aten icie pete aie ces itens sae 298 194 
New MACHINERY AND TOOLS............--- Bieta Allee 300 196 
TAPER REAMERS FOR STANDARD TAPER SOCKETS.... 313 209 
Srring Drop ForGine. J. W. Johnson............ 814 = §©210 
EEFICIENT PRODUCTION OF CYLINDRICAL WORK..... 815 = 211 
New SHOP OF THE CINCINNATI GEAR CO............ 318 214 
SLOTs IN SCREW HEADS—WIDTH OF FLAT ON SHANKS 

OB TOOLS re ie RRS PRIS eae eee 320 216 


screw machines, cock grinder for grinding water and gas cocks up to 
two inches diameter, tap holders, box tools and other accessories. 


VULCAN ENGINEERING SALES Co., Fisher Bldg., Chicago, Ill. Cata- 
logue of punches, shears, rolls, bulldozers, etc., made by the Rock 
River Machine Co., comprising the ‘Badger’ single end punch and 
shear, “Badger”? single end punch, “Badger’’ coping punch, “Badger” 
power plate bending roll and air compressors for general purposes. 


PLATT IRON WoRKS Co., Dayton, Ohio. Catalogue of Platt horizontal 
and vertical centrifugal pumps, illustrating different forms of centrif- 
ugal pumps adapted to many kinds of service. Users of this apparatus 
will find interesting and valuable data on the general subject of cen- 
trifugal pumps and the conditions necessary for their economical] use. 


Dn LAVAL STHAM TURBINE Co., Trenton, N. J. Catalogue and treatise 
on the De Laval steam turbines, containing 120 pages, 6 by 9 inches. 
The relative advantages of the several fundamental types of turbines 
are discussed and much space is devoted to a discussion of the “speed- 
compromise” problem. The publication is an interesting and valuable 
contribution to trade literature. : 


Footmh Bros. Gpar & MAcHINE Co., 210-220 North Carpenter St., 
Chicago, Ill. Price list of standard gears, comprising spur, bevel, 
worm gears, raw hide pinions and reducing gears. The catalogue con- 
tains 240 pages and comprises considerable data on gear elements that 
are required in the design and cutting of gearing; also weight tables, 
gages, drill sizes, thread shapes, power of belting, capacity of cisterns 
and tanks, etc. 


NIAGARA MACHINE & Toot WorKS, Buffalo, N. Y. Catalogue No. 50 
of tools and machines for working sheet metals, tinsmiths’ and roofers’ 
tools, etc., comprising folders, brakes, bench machines, beaders, 
flangers, groovers, double seamers, forming rolls, tube formers. stakes, 
snips, roofing tools, gutter beaders, notchers, rotary shears, foot 
squaring shears, lever punches and shears, power squaring shears, 
power rotary shears, etc. 

WILLIAM CrAMP & Sons SHIP & ENGINE BLDG. Co., Philadelphia, 
Pa. Pamphlet on gear bronzes describing six kinds, including Par- 
sons’ manganese bronze. The characteristics of each kind are given 
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with illustrations showing application in use.- The bronzes named 
range from the type suitable for light loads and high speeds to Par- 
sons’ Manganese bronze adapted for heavy loads and slow speeds, under 
excessive strain and shock. 


NATIONAL TuBB Co., Frick Bldg., Pittsburg, Pa. Bulletin No. 11 
on ‘National’ pipe, and defining ‘“‘spellerizing’’ which is a method of 
treating metal. The heated bloom is worked by rolls having regu- 
larly shaped projections, and then by smooth face rolls, the result 
being a uniform dense texture of the steel which is better adapted to 
resist pitting and corrosion than is the structure of common steel. 
A list of bulletins published by the company is also included. 


NATIONAL-ACMBH Mra. Co., Cleveland, Ohio. Calendar for 1912-13, 
made in the form of a wall pocket, having two openings through 
which the calendar for the month and advertisements of the National- 
Acme automatic screw machine appear. The leaves can be removed 
and transposed to the back, keeping the entire calendar for the year 
intact, if desired. The illustrations and print appear in white on 
a black background, creating a very pleasing effect. A limited supply 
is available for distribution. 


GHNHRAL ELECTRIC Co., Schenectady, N. Y. Bulletin A 4037 on iso- 
lated and small plant switchboards; A 4036 (superseding bulletin 4917) 
on direct-current exciter panels; 4974 on current limiting reactances ; 
4993 (superseding bulletin <308) on type RI single-phase motors: 
A 4004 (superseding bulletin 4836) on the G-BE steam flow meter; 
A 4034 on type W long-life flame arc lamps; and A 40389 on direct- 
current motor-starting and speed-regulating rheostats and panels, super- 
seding bulletins 4600, 4599, 4532 on the same subject. 


PENNSYLVANIA R. R. Co., Philadelphia, Pa. Booklet on the Ameri- 
can Land & Irrigation Rixpoettlgn held in New York City November 
15 to December 2 at the 7lst Regiment Armory. The P. R. R. Co. in 
common with other progressive railroads, is educating farmers to 
produce more and better crops. Larger crops mean more freight and 
merchandise to be transported, more passengers and better dividends. 
The booklet is illustrated with examples of farm products and is one 
of a series of interesting and valuable farm publications issued by the 
company. 

EARLE GEAR & MACHINE CO., Wyoming and Stenton Aves., Philadel- 
phia, Pa. Pamphlet on herringbone gears describing their charac- 
teristics and supertority to spur gearing where smooth, uniform trans- 
mission is required. Examples of herringbone gears made by the 
company are illustrated, ranging up to 865 H. P. capacity, in which 
example the pitch diameters of the gearing and pinion are 76 and 11 
inches, respectively, and the face width 21 inches. The pemurie also 
mete examples of miter and bevel gears, wormwheel balanced 
gears,. etc. 


DEANE STEAM PUMP Co., 115 Broadway, N. Y. Catalogue D167 on 
sand riddlers; D 169, on hydraulic air-charging device; D 171, on 
horizontal duplex piston pumps operated by direct-connected gasoline 
engines; D202, on duplex steam pumps piston pattern; D217, on 
duplex horizontal double-acting power pumps; D 220, on portable mine 
pumps, outside packed plunger pattern; D 219, on modern water works 
for town and city Be supplement B to D200, on deep well 
pumping machinery; D 222, on automatic pumps and receivers; D 224, 
on horizontal double-acting single-cylinder power pumps. 


CANTON Founpry & MACHINE Co., Canton, Ohio. Catalogue of 
“Universal” conductor pipe and eave-trough machinery, paint rolls, 
drop pienes melting outfits and dies for ceilings, sidings, cornices, 
etc. Circular of ‘Universal’ garage equipment comprising turntables, 
jacks and floor cranes. Circular of ‘‘Canton” alligator shears made 
in five sizes ranging in capacity from 1% inch square round or equiv- 
alent cross-section, soft steel or iron, to 3 inches square or equivalent 
section. Circular of portable floor crane and hoists for use in machine 
shops, factories, garages, etc. Circular of turntables for shop and 
factory railways. 


Donen Mre. Co., Mishawaka, Ind. Abridged catalogue 106-A-12 on 
power transmission machinery, comprising price lists of steel shaft- 
ing; keyseating and shouldering shafting; keyseating iron and iron 
center wood rim pulleys, rope sheaves, etc.; safety collars; flange 
couplings; compression couplings; universal joint couplings; shaft 
hangers and adjustable pillow blocks; adjustable ball-and-socket drop 
and post hangers; countershafts; step bearings; bearing metals; belt 
tighteners, friction clutches; cut-off couplings; adjustable mule stands; 
wood split pulleys; iron center wood rim pulleys; machine molded 
solid iron pulleys, standard iron split pulleys, etc. 


VULCAN ENGINBERING Sats Co., Fisher Bldg., Chicago, Ill. Cata- 
logue No. 3 of Hanna pneumatic standard riveters, screen shakers, 
revolving dumping riddles, oscillators, mold dryers, etc. The princi- 
ple of the interesting toggle mechanism of the riveter is clearly shown 
in outline illustrations and by a view of a model furnished to sales- 
men. Among the advantages claimed are one blow to a rivet, saving 
of time and air, heavy predetermined compression, reduced wear and 
tear, etc. The ‘‘anatomy” of the Pedrick and Ayer hydro-pneumatic 
riveter, also controlled by the company, is shown with list of parts. 
A list of users of Hanna riveters, 1912, and testimonials from users 
are issued in separate pamphlets. 


New Departurn Mre. Co., Bristol, Conn., manufacturer of “New 
Departure” ball bearings, has issued a series of data sheets devoted 
exclusively to the adaptability of these bearings to machine tools and 
shaft hangers. The data sheets cover the three types of ball bear- 
ings of ‘‘New Departure’? manufacture, each of which has its peculiar 
qualifications. The sheets are 81% by 11 inches, printed on one side, 
and have two holes punched in one edge for a loose-leaf binder. They 
show the design of specific mountings in a milling machine head, 
speed cones and driving pulley of a drilling machine, an air com- 
pressor base with layshaft and crankshaft, a high-speed grinding 
pie and a grinding or polishing head. The construction of the 
“New Departure’? shaft hanger is illustrated and described. This 
hanger is equipped with a ball bearing developed especially for the 
service. The sheets and loose-leaf binder will be sent free to any 
address on request, when written on the letter paper of manufacturing 
concerns. 


TRADE NOTES 


ReepD Mrc. Co., Erie, Pa., manufacturer of vises, has erected a one- 
story brick addition 50 by 200 feet. 


J. N. Laporntn Co., formerly of Marlboro, Mass., manufacturer of 
broaching machines and broaches, has moved to its new factory in New 
London, Conn. 


WILLIAMS Toot Co., Erie, Pa., manufacturer of pipe tools and 
threading machines, has just erected a two-story brick addition for 
office purposes. 

ONEIDA STEEL PuLiBy Co., Oneida, N. Y., manufacturer of steel 
pulleys, has extended its plant by a one-story cement and steel ad- 
dition 112 by 310 feet. : 

Wayro Mre. Co., 642 Ellicott Square, Buffalo, N. Y., has placed on 
the market a brush-bar belt dressing, consisting, of a bar of dressing 
with a leather brush fixed in one end for cleaning the belt before 
applying the dressing. 

Durr Mra. Co., N. S. Pittsburg, Pa., manufacturer of jacks, has 
recently placed an order with Tate-Jones & Co. of Pittsburg for a 
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buys the Felton & Guilleaume Imported Steel Music Wire 
because he has learned that the wire plays the most im- 
portant part in the tone of the instrument. He has tried out 
many wires and he knows the Genuine F &G, in either the 
Black, Red or Green Label grades, is to be depended upon 
at all times for uniformity of strength and quality. 


F&G Wire is now used, also, by manufacturers of Calcu- 
lating Machines, Typewriters, Automatic Machines, Carpet 
Sweepers, Toys, Electrical Work, etc., and by hundreds of 
other manufacturers who have tried out scores of other 
makes and found by severe comparative tests that the F & G 
stands in a class by itself for staunch reliability. 


If you have trouble in procuring what you need in High Grade Steel 
Wire, tell us your requirements and let us submit samples, or 


Ask for descriptive circular No. 3076. 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE TOOLS AND SUPPLIES, 
Ath Avenue and 13th Street New York, Since 1848 
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large double chamber heat-treating furnace, similar to the furnace in- 
stalled some time ago by this company for the White Co. in Cleveland 
Ohio. 


Huss-Bricut Mre. Co., 17 H. Hrie Ave., Philadelphia, Pa., announces 
that the interests in the company owned by Mr. Henry Hess have been 
purchased by the German.D. W. F. Co. (Deutsche Waffen-und Muni- 
tions Fabriken). The policy of the company will be directed by Mr. 
Bright, the new president. A. T. Bruezel is the secretary and C. L. 
McCalla, treasurer. 


EDGEMONT MACHINE Co., Dayton, Ohio, manufacturer of friction 
clutch pulleys and power transmission machinery, is now located in 
its new factory on National Ave. and Niebert St., Dayton. The new 
plant is large and ‘modern in every respect and considerable new 
equipment has been installed which has increased the manufacturing 
capacity about four times. 


SKINNER CHUCK Co., New Britain, Conn., has purchased the planer 
chuck business of the Francis Reed Co., Worcester, Mass, and has 
moved the stock of finished chucks and patterns to the plant at 
New Britain. The Francis Reed Co. manufactures a line of improved 
drilling machinery and has manufactured the Jordan planer chucks 
for upwards of twenty years, but has decided to concentrate on the 
manufacture of its line of drilling machinery. 


Union Mre. Co., New Britain, Conn., has taken over the manu- 
facture of the hand-operated punch, shear and rod-cutting machine 
formerly made by P. G. H. Bennett & Co., Boston, Mass. The ma- 
chine will be made in three sizes, and is intended for general use in 
machine shops, blacksmith shops, garages, etc., for wire and rod 
cutting, shearing bars and plates, and punching holes. The company 
will require no new manufacturing equipment for the production of 
this machine. 


JosEpH Dixon CruciBtp Co., Jersey City, N. J. At the regular 
monthly meeting of its board of directors held October 21, the follow- 
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ing changes were made in the officers and directors, on account of the 
death of the vice-president, William H. Corbin: George BH. Long, 
former treasurer, was elected vice-president to succeed Mr. Corbin; 
J. H. Schermerhorn, former assistant secretary and assistant treasurer, 
was elected a director and treasurer; and Albert Norris was elected 
assistant secretary and assistant treasurer. 

New Process Raw Huipe Co., Syracuse, N. Y., has just erected 
additions which make its plant the largest in the world devoted ex. 
clusively to gear making and to gear cutting. The additions are a 
four-story-and-basement wing, 65 by 180 feet, extending at right angles 
to the old building, and a heating plant in the rear 50 by 60 feet. 
housing three 125 H. P. boilers. The new buildings are fire-prooft 
throughout, having steel framework, reinforced concrete walls, brick 
curtain walls, and steel window sashes. New equipment costing $100,- 
000 has been installed. ; 

STANDARD Macuinery Co., Providence, R. I., has bought six acres 
in Auburn, R. I, and has made plans for the erection of three 
buildings. The new location is about four miles from the present 
plant in Providence, and ison the Shore Line division of the N Y., 
N. H. & H. R.R. The main building will be 175 feet by 850 feet; and 
the second building, 100 feet square; and the third building, 60 feet 
square. The group of buildings will provide about three times the 
floor area of the old plant. The company expects to occupy the 
new plant some time next spring. 

PALMER-Moor® Co., Syracuse, N. Y., for the past two years builders 
of the Moore two-cycle automobile engine, has increased its capital 
to $200,000 fully paid in, and will at once begin the manufacture of 
motor trucks. T. G/s Meachem is. president of the corporation and 
T. W. Meachem, vice-president. Charles L. Palmer is secretary- 
treasurer. The large plant of the Syracuse Stove Works, including 
three and a half acres of land and 90,000 feet of floor space, has 
been purchased and will be equipped with new machinery with the - 
view of turning out the first two hundred trucks within six months. 


Miscellaneous Advertisements— Situations, Help Wanted, For Sale, etc. 


Advertisements in this column, 20 cents a line, seven words to a line. 


The money should be sent with the order. 


Answers 


addressed to our care will be forwarded. Original letters of recommendation should not be enclosed to unknown correspondents. 


AGENTS IN EVERY SHOP WANTED to sell 


my sliding calipers. Liberal commission. 
ERNST G. SMITH, Columbia, Pa. 
AUTOMATIC AND SPECIAL MACHINES 


designed. Working drawings. Tracings. Special 
Tools and Fixtures designed. C. W. PITMAN, 
3519 Frankford Ave., Philadelphia, Pa. 


DRAFTSMAN AND DESIGNER.—A-1  ex- 
perienced man on general factory work, includ- 
ing building, piping, jigs and special machines. 
Must have initiative and executive ability, be 
able to handle men and work up details. Some 
machine shop experience is desirable. Present 
and future will be attractive to an exception- 


ally able man. State age, experience, and 
salary expected. Good references necessary. 
New York District. Address Box 509, care 


MACHINERY, 49 Lafayette St., New York. 


DRAFTSMEN AND MACHINISTS.—Ameri- 
can and foreign patents secured promptly; re- 
liable researches made on patentability or 
validity; twenty years’ practice; registered ; 
responsible references. EDWIN GUTHRIH, Cor- 
coran Building, Washington, D. C. 


DRAFTSMEN, TOOLMAKERS and MA- 
CHINISTS, learn how to find angles on any 
dividing head without figuring or change gears, 
Read them to the second, directly from our 
tables. First edition selling rapidly. Price 25 
cents. RIPSCH & HIRSCH, 113 Hawthorn 
St., Dayton, Ohio. 


DRAFTSMEN WANTED.—Applications  so- 
licited from men with either Ordnance Mechan- 
ical-Electrical, or Mechanical-Structural ex- 
perience. State fully age, experience, education, 
and salary expected. Address Box 510, care 
MACHINERY, 49 Lafayette St., New York. 


ENGINEERS, SUPERINTENDENTS, Design- 
ers, Draftsmen, Engineering Salesmen, Produc- 
tion Engineers and Mechanical Foremen will 
find it to their advantage to investigate our 
method of securing employment. Unless record 


can stand investigation don’t bother about 
answering this ad. THE ENGINEDRING 
AGENCY, INC. (Hst. 1893), Monadnock 


Block, Chicago. 


EXPERIENCED LATHH, PLANER, Shaper, 
Bench and Floor Hands. Apply SULLIVAN 
MACHINERY CO., Claremont, N. H. 


FOR SALE.—6 ft. Pond Radial Drill; one 
36 in. x 12 ft. and two 24 in. x 6 ft. Pond 
Planers; in good condition. THE Q. M. S. 
CO., Plainfield, N. J. 


_FOR SALE.—One right hand C. & G. Cooper 
girder frame Corliss engine, cylinder 1014-inch 
bore_by 30-inch stroke, 100 R. P. M., develop- 
ing 75 horsepower at 90 pounds steam pressure ; 
8-foot fly wheel with 15-inch face. Removed to 
replace with greater capacity. Low price for 
quick sale. STATE JOURNAL COMPANY, 
Lincoln, Nebraska. 


FOR SALE.—Plant located at Reynoldsville, 
Pa., on Allegheny Valley and B. R. & P. Rail- 
roads; 10 acres of ground; four buildings, con- 
sisting of Upper Shop, approximately 860 feet 
x 65 feet, Lower Shop, approximately 220 feet 
x 75 feet, two-story Office Building and Storage 
House; three Boilers, each 150 H. P.; one Gen- 
erator 150 kilowatts. Plant suitable for Sheet 


Metal, Light Structural or Light Foundry 
Work. Smaller shop equipped for traveling 
crane. Will be sold cheap, on reasonable terms. 


Address B. L. H., Room 1204, Westinghouse 
Building, Pittsburg, Pa. 


GAS SAVING BRAZING FORGES. Send for 
circulars. LUCAS & SON, Bridgeport, Conn. 


GHNERAL FOREMAN.—Modern, inventive, 
energetic, executive ability, broad experience, 
toolroom and manufacturing, successful in pro- 
ducing results and handling help. Address Box 
507, care MACHINERY, 49 Lafayette St., New 
York. 

HAND SCREW MACHINE OPERATORS, 
milling machine hands and boring machine Bul- 
lard operators. First class only. Steady em. 


ployment to good men. F. I, A. T., Pough- 
Keepsie, N. Y. 


INVENTORS—On American and foreign pat- 


ents, and trademarks, consult BENJAMIN 
ROMAN, Park Row. Building, New York. 
Patent treatise mailed gratis. 

MECHANICAL ENGINEER WANTED to 


take charge of wood-working plant; state age, 
past positions, and salary expected to start. 
Address Box 508, care MACHINERY, 49 Lafay- 
ette St., New York. : 


PATENTS.—H. W. T. JENNER, patent 
attorney and mechanical expert, 608 F St., 
Washington, D. C. Established 1883. I make a 
free examination and report if a patent can be 
had, and the exact cost. Send for full informa- 
tion. Trade-marks registered. 


SALESMEN—Young men, preferably be- 
tween 23 and 28, with technical training, and 
some machine shop experience, to enter sales 
force, six months preliminary training. In 
reply, state age, education and shop experience, 
COLONIAL STHEL CO., Pittsburgh, Pa. 


THST INDICATORS.—H. A. LOWE, 
East 88th St., Cleveland, Ohio. 


TOOL-HARDENING — CASE-HARDENING. 
—C. U. SCOTT, Davenport, Iowa. 


WANTED.—Agents, machinists, toolmakers, 
craftsmen, attention! New and revised edi- 
tion Saunders’ ‘Handy Book of Practical Me- 
chanics” now ready. Machinists say, ‘“Can’t 
get along without it.” Best in the land. Shop 
kinks, secrets from note books, rules, formulas, 
most complete reference tables, tough problems 
figured by simple arithmetic, valuable informa- 
tion condensed in pocket size. Price post-paid 
$1.00, cloth; $1.25, leather with flap. Agents 
make big profits. Send for list of books. HE. H. 
SAUNDERS, 216 Purchase St., Boston, Mass. 


WANTED.—CAPABLE FOREMAN tool and 
die maker for excellent position in Middle 
West. Previous records must accompany ap- 
plication. Address Box 506, care MACHINERY, 
49 Lafayette St., New York. 


WANTED.—Copies Macuinpery, Engineering 
Edition, issues September, October, November 
and December, 1906; also April, May, June and 
July. 1908. State price. Box 501, care Ma- 
CHINDRY, 49 Lafayette St., New York. 


WANTED.—DIE SINKERS on Drop Forged 
Work, also Drop Forgers. Must be first class 
men, able to earn highest wages paid. Address 
Employment Dep’t.. THE BILLINGS & SPEN- 
CER COMPANY, Hartford, Conn. 


WANTED.—First Class Electrical Instru- 
ment Makers and Gridley and Brown & Sharpe 
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Automatic Screw Machine Hands. Address 
Employment Department, WESTINGHOUSE 


ELECTRIC & MHG. CO., Hast Pittsburgh, Pa. 


_WANTED.—Five Toolmakers on Jigs and 
Fixtures—4 Shaper hands—3 Brown & Sharpe 
Surface Grinder operators—1 young man, 18 
to 22 years, as assistant in testing department 
—-3 inspectors for machine department, who 
must be able to read drawings. Steady em- 


| broad shop experience desires a change. 


ployment and good opportunities for advance- 
ment. GENERAL ELECTRIC CO., Windsor, 
Conn. a 


WANTED IN PENNSYLVANIA.—By first- 
class machine tool concern. Man who is thor- 
oughly familiar with inspection and premium 
systems. Must be a man who has done execu- 
tive work in these lines in some up-to-date ma- 
chine tool concern. man who is able to 
work out the executive end of the premium 
system and who thoroughly understands in- 
spection of the machine tool class. In reply 
state age, whether married or single, compensa- 
tion received in previous positions and what is 
expected at the present time. Only absolutely 
reliable, efficient man need apply. Address Box 
487, care Macwinery, 49 Lafayette St., New 
York. 


WANTED.—Let us quote you on casting and 
machining small brass parts. Address Box 489, 
care Macuinpry, 49 Lafayette St., New York. 


WANTED POSITION as Master Mechanic, 
Superintendent of Construction, or Millwright, 
with or without organization. Holding good 
position but prefers change. All round man 
on Concrete, Steel or Frame Construction, 20 
years’ experience in shop or plant operation ; 
strictest investigation invited. Foreign posi- 
tion preferred. Address Box 511, care MACHIN- 
pry, 49 Lafayette St., New York. 


WANTED.—TOOL DESIGNER. Duties: de- 
signing, cutting tools for maximum production 
with minimum repair, supervising tool room 
work, reducing tool expense on productive work. 
In brief, an experienced man on modern cut- 
ting shapes and heat treatment, capable of 
maintaining the tool equipment in the most 
economical manner. Applicants requested to 
state fully their experience, present employ- 
ment, and salary. KING SHWING MACHINE 
CO., Buffalo, N. Y. 


WANTED.—TOOL MAKER experienced in 
brass drawing and screw machine work wanted 
by small factory in eastern Pennsylvania. Op- 
portunity for man of enterprise and stability. 
Applicants will (facilitate correspondence by 
stating experience, references, and wages ex- 
pected. Address W. D. S., 1929 North Main 
Ave., Scranton, Pa. ‘ 


WH ARE EXCEPTIONALLY WELL 
FITTED to build your light and medium 
weight machines on contract in reasonable lots. 
Can store finished material, shipping direct to 
consumer your single orders or in lots and 
take the factory end entirely off your hands. 
Best of shipping facilities. Prompt and effi- 
cient service. High class workmanship. Prices 
right. HOYSRADT & CASH, Kingston, N. Y. 


WELLES TOOLS are different. Get a cata- 
logue and price list. WHLLES CALIPER COM- 
PANY, Milwaukee, Wis. 


WORK WANTED for automatic screw ma- 
cbine up to 2” diameter. For vertical boring 
mills up to 10 ft. diameter. For large lathe 
up to 72” diameter, 12 ft. between centers. 
Address Box 512, care MAcHINmRY, 49 Lafay- 
ette St., New York. 


YOUNG MECHANICAL ENGINEER Te 

or- 
oughly posted on machine tools and modern 
manufacturing practice. Capable of handling 
practical and theoretical shop problems.’ Some 
experience, correspondence, office and commer- 
cial end. Would like to connect with manu- 
facturer of high grade product where the pros- 
pects for advancement are good. Location any- 
where. Address Box 486, care MACHINERY, 49 
Lafayette St., New York. 
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Old Series, Vol. XXXII. No. 10 $2.00 a Year 
New Series, Vol. XII. No. 4 DECEMBER 1912 Single Copies, 20 Cents 


The One Tool You Have Always Needed 
In Manufacturing and Tool Room Work 


Those features which you have felt the need of ' 
in a machine of this type are combined in the —— 


P.QW.Vertical 
Shaper 


1. Tilting Ram. Ram bearing can 
be swung to an angle from vertical for 
cutting die clearances and similar work. 


2. Swiveling Ram Head. Ram 
head can be swiveled through an 
entire circle for setting tool most ad- 

- vantageously. — 


3.1 bowed Tool Post. Elim- 


inates overhang of tool and usual pro- 
jecting set screw. 


4. Convenient Ram Control. 
Ram can be started or stopped, inde- 
pendent of main drive, by lever on 
right side of upright. 


5. Vertical Construction. Tool 
pressure holds work and table on 
base, assuring greater and continued. 
accuracy. 


6. Quick Action Feed. Takes 


place when tool is entirely clear 
of work. Tool will enter work at 
a scratched line. 


Wnite for illustrated circular ‘Vertical Shaper.” 


PRATT @ WHITNEY COMPANY, Hartford, Conn. 


For Offices and Agents see page 5. 


ADVERTISERS INDEX, PAGE 222—PRODUCT INDEX, 208-220 


y, 
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THE VERY FIRST DAY’S USE 


@ of aB & C New Model Screw Wrench proves its One 
~ You’re impressed with its quick and easy > 
adjustment—time saved right at thestart. You rely upon _ ii 
li. New Model ‘'62’” Wrench its strength and rigidity—that Handle Frame and a 
Bolsice all in one piece and powerfully braced, inspires confidence. After 
conquering a stubborn nut that another wrench wouldn’t even budge, you 
appreciate the material in the Reinforced Slide, and in the future you’re not 
afraid to “‘pull’’ when occasion demands, because that Unbreakable Bar, 
forged from special open hearth steel stands the strain. ay 
Naturally when you need a good Adjustable ‘‘S’? Wrench— 
you look for the same trade mark. Catalogue for the asking. 


BEMIS @ CALL HARDWARE AND TOOL CO. 


SPRINGFIELD, MASS. 


Adjustable 
**S’? Wrench 


All the Strength Without the Weight! | 


Any manufacturer can produce a light wrench. It 
is easy enough to cut away steel. But to make a wrench 

light and yet retain the strength of the discarded metal is a 
difficult proposition. Such wrench making demands drop forg- 


ings of the highest grade, pluslong experience and specialized methods. 
The best evidence that Page-Storms Wrenches embody such material and 
workmanship lies in the fact, that only from gross misuse are they ever broken, — 


Send for Catalogue ““M’”’ and get acquainted with our 
line of Drop Forged Wrenches and Special Forgings. 


PAGE-STORMS DROP FORGE CO., Chicopee, Mass., U. Ss. AL : s 


VANADIUM 


Bloonne Mill Pinions Roll 78 More Tonnage 
_ Than Nickel Steel Pinions 


A 45 in. Vanadium steel blooming mill 
pinion, in the LaBelle Iron Works, Steu-— 
benville, O., rolled 265,230 tons before re- — 
- placement. The highest previous record 
of any 34% nickel steel pinions in the — 
same mill was 149,035 tons. ; 
In the same Plant, mother set of Vanadium steel pinions have rolled 156,108 tons 
and are still in good condition. 
These results are shown by the steel company’s records. 
A full account of this and another similar case in another steel oo is ; published in 
November ‘‘Facts”. Write for copy. 


Our Ferro=Vanadium is the Standard for Making Vanadium Steel. 


AMERICAN VANADIUM COMPANY 


325 Vanadium Building PITTSBURGH 


a ee 
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Snyder’s New Pattern, 30-inch Upright Drill 


We believe reports which we are every day receiving from customers 
who have used our drills for the past twenty years, and are constantly 
sending duplicate orders, are far better than any words of ours. 


J.E.SNyDER & Son, Worcester, Mass. : MILWAUKEE, WIS. 

P GENTLEMEN:—It gives us pleasure to report, in reply to your letter of the 4th inst., that the 36’ 
drill that we purchased of you in January of this year is giving us most excellent satisfaction. The long 
travel to the spindle without resetting the head is a feature that makes the machine particularly advan- 
tageous for boring bars without in any way decreasing its efficiency for handling ordinary twist drills. 
We believe that the design of your machine and the quantity of your workmanship merit and assure 
your continued success. Very truly yours, KEARNEY & TRECKER 


J. E. SNYDER & SON, Worcester, Mass. 


Sizes 20”, 21", 23”, 25”, 28”, 30”, 36” and 46”. 


Selling Agents: Manning, Maxwell & Moore, Inc., New York City, Boston, Chicago, Cleveland, Detroit, Syra- 
cuse, Atlanta, Pittsburg, Philadelphia, Birmingham, Indianapolis, San Francisco, Mexico City ; Tokio, Japan ; 
Hong Kong, China ; Italy, Ing. Ercole Vaghi, Milan; Russia, The Moscow Machine Tool and Engine Co., Mos- 
cow ; Denmark, V. Lowener, Copenhagen ; England, C. W. Burton, Griffiths & Co., London. 


A aan A “Stillson—A Moral 


I saw an ‘‘Edison” man the other day, turning a fixture 
bracket onto an electric light pole. Pole lying in the 
street, ready to put up—left hand gripping the upper 
end of it, and in his right—a 24-inch “‘Stillson.” 


No ove man could have handled that job with a two- 
handed wrench. The ‘‘Stillson,” with its simple, 
positive, one-hand action enabled the one man to do 
alone, and easily, what would require two men under 
other conditions. 


The moral:—For most economical service on any pipe 
work get the Genuine ‘‘Stillson” Wrench. 


Look for the diamond “Stillson” trade-mark 
when you buy. 


WALWORTH MANUFACTURING COMPAN 


128-136 Federal Street Boston, Mass., U.S.A. 


New YorRK OFFICE: .Park Row Building. 
AGENTS: Aug. Eggers, Bremen, Germany; H. Munzing, 180 Upper Thames Street, London, England. 


Woodward @ Powell Planer Co. 
Reversing Motor Planers 


Adjustable speeds 
Increased output with less power 


Woodward & Powell 
Planer Company 


Established 1887 WORCESTER, MASS. 


SELLING AGENTS—MANNING, MAXWELL & MOORE. 
Inc., New York, Boston, New Haven, Pittsburgh, Phila- 
delphia, Buffalo, Cleveland, Detroit, Indianapolis, Chicago, 
Milwaukee, St. Louis, Los Angeles, San Francisco; Mexicc 
City, Mexico; Yokohama, Japan. 
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EQUAL TO THE SEVEREST DEMANDS 
The Bement Crank Slotter 


Will stand up 
under the heavi- 
est cuts on the 
toughest metal. 


The frame is ex- 
tremely rigid. It 
is a continuous 
box section cast- 
ing. 


The cutter bar is 
supported close 
to the work by a 
rigid knee. The 
guides are ad- 
justable so that 
they support the 
cutter bar to a 
point immediate- 
ly above the work 
being machined. 


Table has vari- 
able power feeds 
in all directions. 


It also has hand 
adjustment by 
CONV Gnive nt 
means. 


All surfaces are 
scraped to a close 
bearing. 


Powerful drive is provided, either through wide belt and cone of large 
diameter or by means of direct connected motor. , 


Sizes—6 to 36 inches. 


Write for illustrated circulars and any information desired. 


111 Broadway, New York, U. S. A. 

— ” e 23-25 Victoria Street, London, S. W. 

Sales Offices and Agencies—Boston, 93-95 Oliver St. Philadelphia, 21st and Callowhill Sts. Pittsburgh, Frick Bldg. Cleveland, The Niles Tool 
Works Co., Rockefeller Bldg. Hamilton, O., The Niles Tool Works Co. Detroit, Majestic Bldg. Chicago, McCormick Bldg. St. Louis, 516 No. 
Third St. Agent for Gulf States, N. C. Walpole, Brown-Marx Bldg., Birmingham, Ala. Agents for Colorado, Hendrie & Bolthoff Mfg. and Supply 


Co., Denver. California, Nevada and Arizona, Harron, Rickard & McCone, San Francisco and Los Angeles. Washington and Idaho, Hallidie 
Machinery Co., Seattle and Spokane. For Oregon, Portland Machinery Co., Portland. 


Agents for Canada, The Canadian Fairbanks-Morse Co., Ltd., Montreal, Toronto and Vancouver. Italy, Ing. Ercole Vaghi, Milan. Germany, F. G. 
Kretschmer & Co., Frankfurt a.M. Japan, F. W. Horne, 6 Takiyama-cho Kyobashiku, Tokyo. Austria-Hungary, E. Krause & Co., Vienna, Prag and 
Budapest. R.S. Stokvis & Zonen, Ltd., Rotterdam. Mexico, Smith & Wiggin, Cinco de Mayo, 6, Mexico City. : 
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RECTANGULAR KEYS ARE NOW 
A COMMERCIAL SUCCESS 


a 2 : “| The heretofore excessive 

_ : cost of milling the key- 
ways has been eliminated 
by the development of the 


P.& W. 
Spline Milling 
Machine 


which rapidly mills the 
keyways in one simple 
operation, with the result 
| ie that this system of keying 
Phe TO fea we en | is as cheap as any other. 


Rectangular Keys by far the most 
Efficient and Economical 


1. They do not materially weaken the 
shaft. 2. They will not work loose. 3. 
Their shearing strength is practically equal 
to a solid member. 4. Two keys may be 
placed opposite each other on the shaft. 


Cost of Cutting Keyways 
Greatly Reduced 


For keyways and slots the Spline Mill- 
ing Machine has proven the greatest 
labor-saving machine that has ever 
been produced. The metal is removed 
very rapidly and an accurate keyway 
or slot is cut in a remarkably short 
time. Automatic features enable one 
operator to take care of from six to 
eight machines in some instances. 


Accurate Machine Keys 
Ready to Drive In 


without fitting, any width, depth, or 
taper; finished and guaranteed to micrometer measurements, can be obtained from the 
Standard Gauge Steel Company, Beaver Falls, Pa. 


Write for descriptive circular ‘Spline Milling Machine.’’ 


PRATT & WHITNEY COMPANY, Hartford, Connecticut 


Sales Offices and Agencies—New York, 111 Broadway. ‘Boston, 93-95 Oliver St. Philadelphia, 405 No. 21st St. Pittsburgh, Frick Bldg. Cleveland, 
The Niles Tool Works Co., Rockefeller Bldg. Cincinnati, 336 West 4th Ave. Hamilton, O., The Niles Tool Works Co. Detroit, Majestic Bldg. Chicago, 
12 No. Jefferson St. St. Louis, 516 No. Third St. Agent for Gulf States, N. C. Walpole, Brown-Marx Bldg., Birmingham, Ala. For California, 
Nevada and Arizona, Harron, Rickard & McCone, San Francisco and Los Angeles. For Washington and Idaho, Hallidie Machinery Co., Seattle and 
Spokane. For Oregon, Portland Machinery Co., Portland. For Colorado, Hendrie & Bolthoff Mfg. & Supply Co., Denver. Agents for Canada, The 
Canadian Fairbanks-Morse Co., Ltd., Montreal, St. John, Toronto, Winnipeg, Calgary and Vancouver. London, BE. C., Buck & Hickman, Ltd., 2 and 
4 Whitechapel Road. London, S. W., Niles-Bement-Pond Co., 23-25 Victoria St. Birmingham, Pratt & Whitney Co., Exchange Bldgs., New St. 
Paris, Fenwick Freres & Co., 8 Rue de Rocroy, Agents for France, Belgium and Switzerland. Japan, F. W. Horne, 6 Takiyama-cho Kyobashiku, Tokyo. 
Italy, Ing. Ercole Vaghi, Milan. Germany, F. G. Kretschmer & Co., Frankfurt a.M. Austria-'Nungary, E. Krause & Co., Vienna, Prag and Budapest. 
Holland, R. S. Stokvis & Zonen, Ltd., Rotterdam. Agents for Mexico, Smith & Wiggin, Cinco de Mayo, 6, Mexico City. 
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Lodge & Shipley Engine Lathes are 


c. _ NTT ETTTTATTRURRATANTN OCARINA 


' 5 THE Looce B SHIPLEY 
MACHINE TOOL co, 
CINCINNATI OLU.S, Ax 


24" Lodge & Shipley Three Step Cone Head Lathe 


Drop forged steel quick change gears give 32 changes of feed and 
thread. Tailstock has tool steel spindle and plug clamp for locking 
same in absolute alignment. Double plate apron supports all studs front 


and back. 


There continues to be a call for the five or four step cone head engine 
lathe with the single back gearing. This we can supply. 


Many customers are demanding the three step double back geared 
head with its wider belt and two reductions by gearing—a much more 


powerful type of head, and generally better adapted to getting the good 
out of modern tool steels. | 


Our single pulley drive, with its greatly increased power not only on 
the two back geared ratios but as well on its open belt of great width, and 
running over a pulley of extra large diameter, is the type which gives the 
nearest to ideal conditions for strictly modern lathe work. 


Submit your lathe problems to us, preferably with blue prints 
and full information, and we will give you expert advice gratis. 


THE LODGE & SHIPLEY MACHINE 


Domestic AGENTS—Brown & Zortman Machinery Co., Pittsburg; Charlotte Supply Co., Charlotte; W. R. Colcord Machinery Co., St. Louis; Dewstoe 
Machine Tool Co., Birmingham ; Hallidie Machinery Co., Seattle; The Hallidie Co., Spokane; Harron, Rickard & McCone, San Francisco, Los Angeles; Hendrie 
& Bolthoff Mfg. & Supply Co., Denver ; Kemp Machinery Co., Baltimore; Marshall & Huschart Machinery Co., Chicago and Indianapolis ; Motch & Merryweather 
Machinery Co., Cleveland, Detroit; C. T. Patterson Co., Ltd., New Orleans; Prentiss Tool & Supply Co., New York, Boston, Buffalo, Syracuse, Rochester : 
Robinson, Cary & Sands Co., St. Paul, Duluth; W. E. Shipley Machinery Co., Philadelphia; Tennet Supply Co., Spartanburg, S. C.; Galligher Machinery 
Co., Salt Lake City, Utah; Zimmerman-Wells-Brown Co., Portland, Ore. 
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Offered with Three Types of Heads 


Top View of Carriage and Bed of 24" Lathe 


Bridge of carriage is 11" wide. Compound rest is carried on large 
swivel base in diameter about equal to width of bridge. Compound rest 
is securely locked in position by four clamping bolts. 


Oil trough extends around front and rear wings of carriage, thus 
preventing slopping of cutting compound, and materially strengthening 
the carriage wings. 


The span of the bridge has been shortened by use of a supplementary 
bearing against the horizontal and vertical flat surfaces of the bed inside 
the front shear, giving a right angled bearing directly in line with the 
tool thrust, and thus affording firm support to the bridge at just the 
point needed. 


The bearing surface of the carriage has been increased not only by 
the use of this supplementary bearing for the bridge, but also by extended 
full length bearings on the front and rear V’s of the bed. 


We manufacture engine lathes only, in sizes from 14" to 48" swing, 
with single pulley and cone heads. Get our general Catalog No. 21. 


TOOL COMPANY, CINCINNATI, OHIO 


EUROPEAN AGENTS—Alfred Herbert, Ltd., Coventry, England; V. Lowener, Copenhagen, Christiania, Stockholm; Donauwerk Ernst Krause & Co., Vienna, 
Prague, Budapest; R. S. Stokvis & Zonen, Ltd., Amsterdam, Rotterdam, Groningen, Brussels; Schuchardt & Schutte, St. Petersburg and Helsingfors. 

OTHER AGENTS—Andrews & George, Yokohama; Bevan & Edwards Propty., Ltd., Melbourne; Krajewski-Pesant Co., Havana; H. W. Petrie, Ltd., 
Toronto and Montreal. 
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That’s the ‘‘Baush” way— 
all drilled together and ev- 
ery hole the same. There’s 
the biggest kind of advan- 
tage in this method for 
any multiple drilling, but 
in the automobile fac- 
tory it is absolutely indis- 
pensable because there are 
so many jobs of multiple 
drilling—bolt holes in hubs, 
gear cases, rear axle differ- 
ential housings and the 
many similar parts that go 
into an automobile—that 
one or more Baush Multiple 
Drilling Machines can be 

: i E - ae kept busy all the time. A 
typical example of good automobile practice is the drilling of rear axle differential 
housings, as shown, at the plant of the Columbia Motor Car Co., Hartford, Conn. 


ae 


There are twelve *%,’ holes, 34" deep, 
the work being placed in a cradle, and 
a jig or template applied through 
which the drills operate. (To more 
clearly show the work this template 
was removed before photographing.) 
Ten pieces per hour is average produc- 
tion on this work, using a sixteen 
spindle machine, with four idle spin- 
dles, and for over a year and a half 
the machine has been in constant use 
on work of this class. A quantity 
producer, a cost reducer, and with the 
work once properly set up, accuracy 
guaranteed. 


Are you doing work like this in the 
old fashioned way—one hole at a 
time? If so, the ‘‘Baush” can prob- 
ably effect a large saving for you. 
There’s no cost and but little effort 
required to make sure. 


Write us, sending blue prints 
or sketches of some par- 
ticular job, or jobs, you have 
in mind and we'll tell you 
just what the ‘‘Baush”’ can 
do on it. ee, . 
Standard No. 10A carried in stock 


Baush Machine Tool Company 
200 Wason Avenue SPRINGFIELD, MASS., U.S. A. 


New York Office, 50 Church Street. Chicago Office, McCormick Building 
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IF YOU HAVE THE WORK— 
WE HAVE THE LATHE 


No matter what your requirements in the lathe line, up to 42-inches swing, there’s a 
Bradford Lathe which will fill the bill a little better than any other tool and a lot 
better than most of the machines marketed at the same prices. A strong claim; but 
the ‘‘Bradford” can prove it to any lathe buyer who Sancst us half way—that is, 
with a mind open to conviction. 


It is workmanship, as well as materials, that tells. In Bradford Lathes they are 
combined. For instance, small gears are cut from bar steel, and larger gears, where 
subject to unusual strains, are either steel or bronze; studs are tool steel, hardened 
and ground; spindles are of high carbon crucible steel, bored from the solid, roughed 
and aniehed on the lathe and then ground absolutely true and perfect; the feed rack 
is steel, made in one section up to 12 feet in length, and in every other. detail 
throughout equally approved practice is followed and modern appliances are used 
to maintain the high Bradford standard. 


Let us send you details on the line—or any single machine— 
14 to 42 inch swing. 


THE BRADF ORD MACHINE TOOL COMPANY 


AGENTS—Swind Machinery Co., Philadelphia. Hill, Clarke & Co., New York. Taylor Machinery Co., Boston, Mass. The H. A. Stocker Machinery Co., Chicago, 
fl. Marshall & Huschart Machinery Co., St. Louis, Mo. Somers, Fitler & Todd Co., Pittsburgh, Pa. E. A. Kinsey Co., Cincinnati, O. and Indianapolis, Ind. 
The Mine & Smelter Supply Co., Denver, Colorado. Pacific Tool & Supply Co., San Francisco, Cal. F. W. Horne, Yokohama, Agent for Japan, China and 
the Far East. Chas. Churchill & Co., Ltd., London, Birmingham, Glasgow, Newcastle-on-Tyne. Donauwerk Ernst Krause & Co., Vienna, Budapest and Prague. 
Alfred H. Schutte, Cologne, Berlin, Brussels, Milan, Paris, Barcelona, St. Petersburg, Denmark, Sweden and Norway. 
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Should the Toolroom Universal be 
Used For Heavy Manufacturing ? 


The idea has long pre- 
vailed among manufac- 
turers as well as users of 
Universal Milling Ma- 
chines that if they could 
show a high degree of 
accuracy under test, and 
be reasonably convenient, 
nothing more was desired. 


Milwaukee Millers 


were designed with the 
firm belief. that accuracy 
was of little value unless 
there was sufficient stiff- 
ness and rigidity to with- 
stand the strain of the 
heaviest cut and_ still 
maintain that accuracy, 
and that the time spent 
in perfecting alignment 
was lost if it disappeared 
the instant the cutter 
struck the work. 


We can tell but little in this limited space as to how these beliefs are carried into practice, 
but please notice that the knee is a box section im fact, without the usual slotted top (no knee is a 
box section that has the slotted top) to close when the saddle clampsare set tight or the cut started. 


- The spindle is of special steel, 
running in the hardest bronze 
bearings and these bearings, as 
well as all gears and bearings of 
the drive and feed change mech- 
anism, are flooded with streams 
of oil, insuring the maintenance 
of their original accuracy through 
years of service, be it heavy or 
light. 


Should the toolroom Univer- 
sal be used for heavy manufac- 
turing ? 

Yes, if it isa MILWAUKEE 


and shop conditions make it ex- 
pedient. 


Every toolroom and_ shop 
foreman should have a copy of our 
y 1912 catalog which shows clearly 


FACE MILLING TRACTION ENGINE CYLINDER why the above statement is true. 


KEARNEY & TRECKER CO., Milwaukee, Wis., U.S. A. 
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High Speed Cutting 


with the 


LANDIS 
All-Steel Die Head 


You believe in high speed cutting on the 
lathe and planer; why not for bolt cutting 
and pipe and nipple threading? Machines 
haven’t been built for the purpose, say 
you? Oh, yes, they have. Landis Bolt 
Cutters have been developed to meet 
Nouble Heads Holt Cutter high speed cutting requirements—we 
have made a specialty of furnishing 
High Speed Dies to those manufacturers 
who can use them to the best advantage. 
Putting high speed steel in a die doesn’t 
necessarily make a High Speed Die. The 
support close to the cutting point, the 
method of backing them up to prevent 
canting or bell-mouth and the grinding 
of the lip or rake at the angle of the 
throat to suit the material under oper- 
ation—all these things are necessary to 
the successful high speed die, and in the 
“‘Landis,’’ and no other die, are they 


combined so that a clean rolling chip can 
be had. 


With the Landis Die it is not necessary 
to keep up an expensive stock of hobs, 
etc., as no rehobbing is required. The 
teeth are hardened over their entire 
length and when the cutting edge be- 
comes dulled, all that is necessary is to 
grind off the end of the chaser until a 
sharp edge results. The bevel on the 
chaser forms the throat of the die, and 
no grinding is ever done on this bevel. 
This permanent throat permits cutting 
close to shoulders or heads of bolts at 
all times -a distinct advantage on many 
classes of work. 


There are many other reasons why your 
choice of a pipe and nipple threading 
machine or bolt cutter should be a 
*“‘Landis,’’ not the least of which is the 
enormous savings these machines have 
accomplished for concerns in many lines 
of manufacture throughout the country. 
We'll gladly send the catalog, cost figures on 


production in your line and any detailed or 
specific information you may want. Write us. 


Hardened Steel Chaser 


Landis Machine Company 
Waynesboro, Pa., U. S. A. 


THE WALTER H. FOSTER COMPANY, 50 Church Street, New York 


Marshall & Huschart Machinery Co., Sole Agents for Chicago, St. Louis 
and Indianapolis. Dewstoe Machine Tool Co., Sole Agents, Birmingham, 
Ala. Manning, Maxwell & Moore, San Francisco, Cal. The Hendrie & 
Bolthoff Mfg. and Supply Co., Denver, Col. A. R. Williams Machinery 
Co., Toronto, Canada. Williams & Wilson, Montreal, Canada. Schuc- 
hardt & Schutte, Exclusive Representatives at London, Berlin, Shanghai, 
Vienna, Stockholm, Tokyo, Budapest, Copenhagen and St. Petersburg. 
D. Drury & Co.,Johannesburg, South Africa. Benson Bros., Melbourne, 
Triple Head Bolt Cutter Australia. 


12 


MACHINERY 


December, 1912 


to the durability and positive 
accuracy of the ‘‘New Britain” 
Automatic. Operating upon the 
y sliding key principle, each section of 
the chuck turret is provided with a 
slot to receive the tongue of the Steady 
Rest, which automatically slides into po- 
sition after each indexing of the turret. 
This tongue is not the sole support how- 
ever, the main support being located be- 
neath the chuck turret section—a steel 
block which slides upon an incline so that 
adjustments for wear may be taken. 


STEADY REST IN POSITION 


Ask us to mail a copy and then de- 
cide for yourself whether ‘“‘New Brit- 
ain” Automatics are applicable to 
some of your work. They are great 
labor savers—highly economical— 
and thoroughly practical on a wide 
range of product. 


THE NEW BRITAIN MACHINE COMPANY 


64 BIGELOW STREET, NEW BRITAIN, CONN. . 
AGENTS: Alfred H. Schutte, Paris, Cologne, Brussels, Milan, Bilbao and Berlin. Schuchardt & Schutte, London and St. Petersburg. 
L 


~~ The Steady'Rest 


STEADY REST OUT OF POSITION 


Steady Rests are applied to both 
Single and Double Head machines. 
They support the turret right at 
the point where machining is tak- 
ing place, and no torsional strains 
affect the accuracy of the machine, 
as would be the case were the 
turret supported from the end. 


This and other features of these 
machines, also fine examples of 
the work they handle, fully de- 
scribed in the New Catalogue. . 


THE WHEW BRITAIN. MACHINE CO 


NEW BRITAIN CONN, 
U,S.8. 
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BORING AND MILLING MACHINERY 


Utilizing Boring Time for Facing on a Beaman & Smith “Special” 


The engraving shows one of our special machines, built for the 
EK. R. Thomas Motor Co., Buffalo, N. Y., to bore and face gas 
engine cylinders. It is a practical, time and labor saving ma- 
chine, with three operating spindles, two of which bore while 
the opposite one is facing the cylinder. The work is placed on 
a revolving table which has a cross adjustment, and after the 
cylinders on one side of the table have been bored and those on 
the other side have been faced, the table may be swung about 
and the operations continued in the reverse order. 


Cylinders are cast two ‘‘en bloc,” the bore of each, 114% inches 
by 4% inches diameter, and the limit of accuracy held to within 
0.002 inches. Owing to exceptional hardness of material only 
slow cutting speeds can be employed, but even with this handicap, 
the work is handled at the rate of sixteen castings completed per 
day—a total of thirty-two holes bored and sixteen pieces faced. 


Beaman & Smith ‘‘Specials” are built for special operations, this 
being only one of many examples of widely diversified work 
we have designed machines to handle. If you are doing similar 
work it will pay to get in touch with us. 


BEAMAN & SMITH CO., Providence, R. I., U.S. A. 


AGENTS: Fenwick Freres & Co., Paris. 
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This lathe has just been 
put on the market, con- 
sequently is the very 
latest in tool room 
lathes. 


The new Relieving At- 
tachment designed for 
application to this ma- 
chine is the only mechan- 
ism of its kind that will 
perform all classes of 
relieving without changes in or additions to the regular equipment. 


Illustration No. 3 Showing Internal Relief 


This attachment can be 
applied to any type of pT : = | , q 
‘‘American” High Duty ee. @ ae “ao 
Lathe, either belt or motor 
driven, regardless of style 
of head. 


The construction of this 
mechanism is such as to 
permit the tool slide to 
operate at every 30 de- 


grees, thus providing 12 & 
operating positions within | 
By circle. ‘ Illustration No. 4 Showing End Relief 


catues | !HEAMERICANTOOL WORKS 


PLANERS 


December, 1912 MACHINERY . 15 


a 


A TOOL ROOM LATHE 


WITH 


BRAND NEW FEATURES 


AERO 
pasta if 


“American” High Duty Tool Room Lathe 


Another valuable feature will be found in the location of the 
Universal Joints. These are interposed between the point of drive 
and the cam, consequently any wear that may take place in the 
joints will not be imparted to the work. 


| Simplicity of design is also an important feature of this attach- 
ment, as numerous shafts, mitre gears, racks, etc., are eliminated. 


There are many other absolutely new features about this Relieving 
attachment that will interest you. 


Write for our new 8-page illustrated circular that thoroughly 
illustrates and describes this lathe and all its attachments. 


COMPANY, Cincinnati, U.S. A. 
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JONES & LAMSON 


Flat Turret 


Flat Turret 
Lathe 


Hartness 
Lathe 
Spindle 
The Fay 
Automatic 
Lathe 


Y 
rss 
= 


' JONES & LAMSON 


Germany, Holland, Belgium, Switzerland, Austria-Hungary, M. Koyemann, Charlottenstrasse 112, Dusseldorf, Germany. 


SPRINGFIELD, VERMONT 
U. S. A. 
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LINE OF LATHES 


This is the regular Flat Turret Lathe which we have built for 21 years. 

We have built over 7400 of them—more than one for every working day in that period. 

The first 2500 were built with fixed heads for bar work exclusively. The rigid control of tools and 
work in this machine, together with the efficient form of turning tools devised for it, gave it a world 
wide reputation for accuracy and productiveness. ; 

Beginning in 1904, the Flat Turret Lathe has been built with the Cross Sliding Head. This 
feature made available for chucking, the same rigid control and convenience of tooling which gave the 
machine its reputation on bar work. sm 

The Flat Turret Lathe of today, adapted to both bar and chucking work, is noted for the simplicity 
of its construction and the directness of its mechanism. ree 

It has a rare combination of efficiency and adaptability; though a high production machine, it 
may be changed over to a different line of work at a moment’s notice without the necessity of costly 
special tools and fixtures. It is the most efficient machine in the market for general use; it returns 
the largest profit on the capital invested. 

The Hartness Flat Turret Lathe is made in two sizes. The smaller size handles bar work up to 214” in dia-= 


meter by 24” long, and chuck work up to 12” in diameter. The larger size handles bar work up to 3” diameter 
and 36” long; or chuck work up to 14” in diameter with a length varying with the character of the piece. 


This machine may be used as a regular single spindle machine, employing the front spindle only. 
The corners of the turret are then available, giving practically eight tool positions. 

But its principal use is for manufacturing work in large quantities. As a two-spindle machine, 
with two sets of tools its output is practically double that of a single spindle machine. It requires only 
a little longer to set up as compared with the single spindle machine. 

This machine comes into direct competition with the automatic lathe. It has the distinct advantage 
of permitting the constant variation of speeds and feeds that is necessary for the highest output. This 
is made possible by having an operator always on the job. ee 

As compared with the multiple spindle automatic machine, it has the further advantage that similar 
cuts are taken on the two spindles at the same time. The small diameter cut is not slowed down to the 
speed of the large diameter cut, and the feed for the short cut is not lengthened to that required for 
the longest cut. 

Finally, the Double Spindle Machine brings to quantity manufacture all the advantages of the single 
spindle on chucking work—the cross sliding head, the rigid control of work and tool, the simplicity of 
mechanism and tooling, and adaptability to all sorts and conditions of work. All these advantages are 
retained; and then they are doubled by being applied to two pieces at once. 


The Double Spindle Flat Turret Lathe when used as a single spindle machine has capacity for work up to 
17” in diameter. When both spindles are used, a diameter capacity of 9” is available for each spindle. 


The regular Single Spindle Flat Turret Lathe covers the field for regular machine shop bar and 
chucking work. The Double Spindle Flat Turret Lathe fills the demand for a manufacturing chucking 
machine for high production and accurate duplication. There is still a third field filled by neither 
machine—the field of lathe work which requires to be done on centers. 

Many forgings, and second operation work on pieces made from the bar, are best handled on 
centers. A large range of second operation work on chucked pieces is best done on arbors. The 
Fay Automatic Lathe offers the best means for performing all this work. 

There are many advantages in center point support. For one thing, it offers the quickest possible 
method of changing work in the machine. The machine is stopped for the shortest possible time. 
This means also that the operator can handle the maximum number of machines. Again, it offers 
practically the only method by which a second operation may be performed exactly true with the 
previous operation. Furthermore, it makes possible an exceedingly simple design of machine. The 
Fay Lathe is the simplest machine of the automatic lathe type ever built for the market. 

The Fay Lathe has an added advantage of being specially adapted to taper turning. Provision 
for tapers, both slight and steep, is made in the design of the machine, without the use of special 
attachments. The field of the Fay Lathe is not wide, but it is distinct and important. In its field 
it is unsurpassed. 


The capacity of the Fay Lathe is for work up to 14” diameter over the bed and 10” in diameter over 
the carriage. Its maximum length of feed is 10”. 


MACHINE COMPANY °'Sonpon tc.” 


France and Spain, Ph. Bonvillain and E. Ronceray, 9 and 11 Rue des Envierges Paris. Italy, W. Vogel, Milan. 
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ANNOUNCEMENT— 


As we are having so many requests for our 1913 Lathe 
Calendar, we would suggest that you get in your application 


for same promptly, otherwise you may be disappointed, as 


the issue is limited. 


Requests should be written upon business stationery, as this 
Calendar is free only to those in the mechanical line. To 
all others, the price is 25 cents, to cover the cost of packing 
and mailing. 


THE BOYE & EMMES MACHINE TOOL Co. 


SUCCESSORS TO SCHUMACHER & BOYE 


MANUFACTURERS OF ENGINE LATHES CINCINNATI, OHIO 


OES TEREEIN 
Motor Driven Milling Machine 


Style shown is of the constant speed type, with method 
of drive arranged for either alternating or direct current 
motor. 


On the right hand side of the cone you will notice a 
belt tightening lever. This lever operates the eccentric 
pulley shaft. Through its use the proper belt tension can 
be secured, or the belt may be loosened so that it can be 
easily shifted. 


Another lever, which is located between the two cones, 
is provided to facilitate the shifting of the belt. 


Every feature counts for convenience, quick operation 
and a uniformly superior output. The machine does a wide 
range of work. 


We will be pleased to send Catalogue, which illustrates 
and describes our complete line of milling machines. 


THE OESTERLEIN MACHINE Co. 
CINCINNATI, OHIO 


AGENTS: Hill, Clarke & Co., Boston, Chicago, New York, Rochester and 
Philadelphia. Brown & Zortman Machinery Co., Pittsburg. Aumen Machinery 
Co., Baltimore. Mine and Smelter Supply Co., Denver. Compressed Air Machin- 
ery Co., San Francisco. Pacific Coast Mfg. Co., Los Angeles. C. W. Burton, 
Gnffths & Co., London. E. Isbecque & Co, Brussels. Ph. Bonvillain & E. 
Ronceray, Paris. Thielicke & Co., Berlin, N. H. 
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Increase the Life of Your Hose 
Decrease Your Maintenance Cost <—@ 


Westinghouse 


ROTECTS hose against damage re- 

sulting from separating cars without 
first uncoupling the hose by hand. 
‘‘Rigid-bead” couplings exert a pull of 
approximately 250 pounds before part- 
ing; with Westinghouse ‘‘Flexible-Bead”’ 
couplings, the pull is but 50 pounds so 
that the coupling parts before the strain 
is sufficient to cause damage. 


Flexible 
Bead 


Hose 
Protecting 


Coupling 

This comparatively light pull in separat- 
ing couplings is particularly effective in 
eliminating that most dangerous, be- 
cause invisible, damage to hose, caused 
by the shanks of ‘‘rigid-bead” coupling 
nipples cutting or wearing into the inner 
lining of the hose, causing ‘‘porous” 
hose, which is liable to burst at any 
moment. 


Westinghouse Air Brake Company 


Pittsburgh, Pa. 


The Kelso Tender Coupler 


q Pivoted head, no springs. Has a “ lock-set,’ ” making 
it unnecessary to lock up uncoupling lever to retain the 
lock in an uncoupled position when shifting 1 in yards. 
The same member which acts as a “lock-set” in an 
uncoupled position also acts as a “lock to the lock” 
when in a coupled position. Locking mechanism fitted, 
if desired, with “spade handle” lifter to facilitate man- 
ipulation by hand. Same coupler also furnished for 
freight car service. Made of 


Open Hearth Cast Steel 


Manufactured exclusively by 


THE McCONWAY & TORLEY COMPANY 


PITTSBURGH, PA. 


P. & $, HAND PIPE BENDER 


A QUICK, strong machine 
covering a wide range of 
work. Easily operated and very 
efficient. 


Used in many railway shops. 


Write for circular or catalog 
of Portable Tools. 


H. B. UNDERWOOD & CO. 


PHILADELPHIA, PA. 


1024 Hamilton St. 
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Burr's Patent 
Combination Index. 


Used by most of the large railways for index- 


ing names, vouchers, freight claims, drawings, 


and all other purposes for which an index is re- 


quired. All names are indexed by the first two 
and three letters of the Surnames, giving from 400 
to 4,000 divisions of the Alphabet, which are printed 
in the body of the book, and in thumb-holes cut in 
the edges of the leaves, to locate the entry of all 
names Opened instantly at any combination by 


the use of one hand. Practical and simple. Super- 


ior to all others. Nowin constant use in all the 
departments of the United States and Canadian 
Governments, and thousands of representative firms, 
banks, insurance companies, and railroads through- 
out the Country. 


Send for tilustrated catalogue and price list, 


The Burr Index Company 


Hartford, Conn. 


WINCHES 


WITH 


Cast Iron Sides 


Write for Prices. 


IRVING MFG. 2 TOOL CO. 


157 Chambers Street 
New York 


NEW SHOP RECEIPTS 
AND FORMULAS 


412 Receipts and Formulas, 
Classified and Indexed. < 


61 pages, standard size 6 x 9 
inches, cloth binding. 


HE old and very successful 
paper-covered edition of 
MACHINERY’S Shop Receipts 
and Formulas contained ex- 
actly 150 Receipts. The new, 
greatly enlarged and carefully 
edited cloth-bound edition con- 
tains 412 Receipts and Formu- 
las, all selected from back 
numbers of MACHINERY, classi- 
fied and arranged in groups, 
which greatly enhance the 
value of the book. There is, 
besides, a complete index for 
quick reference. 


The price of this useful book is 
$1.00, and there are receipts in it 
worth ten dollars to any man in need 
of the information they contain. 


THEINDUSTRIAL PRESS 


49-55 Lafayette St. NEW YORK 


Pennsylvania Railroad 


THROUGH STEEL SERVICE 
BETWEEN PENNSYLVANIA STATION, NEW YORK, 
and Philadelphia, Baltimore, Washington, Harrisburg, Pittsburg, Cleveland, 
Columbus, Cincinnati, Indianapolis, Chicago, Louisville 
and St. Louis, 


ROUTE OF 


“Broadway Limited” 
“The 24-Hour St. Louis” 
“The Pennsylvania Limited” 
“Chicago Limited” 
“Congressional Limited” 


Ss. C. LONG, 
Gen’] Manager. 


GEO. W. BOYD, Gen’! Pass. Agent. 


FORGINGS 


For Machinery and Cars of all Kinds 


J-R. WOOD, 
Pass. Traffic Manager. 


FORGINGS where perfect work is required a specialty. 
The largest makers of TURNBUCKLES in the world. 


CLEVELAND CITY FORGE @ IRON CO. 


Cleveland, Ohio 


Four Reference Series Books that Constitute a 


Special Course in Locomotive Design 


No. 27—Boilers, Cylinders, Throt= 
tle Valve, Piston and Piston Rod. 


No. 28—Theory and Design of 
Stephenson and Walschaerts 
Valve Motion. 


No. 29 —Smoke=Box, Frames and 
Driving Machinery. 


No. 30—Springs, Trucks, Cab and : 
Tender. 


25 cents each—postpaid direct or from your newsdealer. 


THE INDUSTRIAL PRESS 
49-55 Lafayette Street, 


New York 


Every genuine roller has the name of Stewart Hartshorn, in script on the label 


USED ALL OVER THE WORLD 


Special Car Roller, with brackets for all classes of fittings, 
Wood Rollers for dwelling house use. 


Stewart Hartshorn Co., 


Main Office and Factory, East Newark, N. J. 
New York, 382 Lafayette Street. 
Chicago, 521 S. Wabash Avenue. 
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The Double Spindle Flat Turret Lathe 
The Machine for a Continuous Run 


HE Double Spindle Flat Turret Lathe meets the demand for largest 
output. At the expense of a little delay in setting up for a new 
piece of work—a negligible delay on work which requires no 

changes in tooling for periods of several days—the Double Spindle will 
turn out the greatest number of absolutely duplicate pieces at the lowest 
cost per piece. It is a manufacturing lathe, designed principally to handle 
chucked work, swings 10 inches on each spindle, and may be used 
as a Single Spindle Machine if desired, in which case it can carry a 
chuck 17 inches in diameter. 


The Double Spindle Machine gets its output by the use of two sets of 
tools, carrying on two similar cuts at the same time. Speeds and feeds 
are the most advantageous, long cuts on both pieces being taken at the 
same time, and the short cuts, also, taken simultaneously. 


The Double Spindle requires a little more time in setting the second set 
of tools so that they may act in harmony with the first set, but even 
this is minimized by the auxiliary adjustments provided for many of the 
tool holders. With the doubling of the tooling there is naturally some re- 
striction of the range of work, but it is nothing compared to the restrictions 
of other machines offered for manufacturing purposes. 


There 1s a new circular on this machine. Send for it. 


Jones & Lamson Machine Company 


Springfield, Vermont, U.S. A. Queen Victoria Street, London, Eng. 


Germany, Holland, Belgium, Switzerland, Austria-Hungary, M. Koyemann, Charlottenstrasse 112, Dusseldorf, Germany. France and Spain, 
Ph. Bonvillain and E. Ronceray, 9 and 11 Rue des Envierges, Paris. Italy, W. Vogel, Milan. 
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A Table Support, to be of any prac- 
tical use, demands two conditions; 
one a base stiff enough to withstand 
the thrust put upon it; the other, that 
the surface the support slides on be 
truly parallel with the cross rail. 
These*conditions are met with, in 


“CINCINNATI” 
HEAVY DUTY 
SHAPERS 


THE CINCINNATI SHAPER COMPANY, Cincinnati, Ohio 


AGENTS: Manning, Maxwell & Moore, Inc., New York, Philadelphia, Chicago, Boston, St. Louis, Detroit, Cleveland, Buffalo, Milwaukee and Mexico City. 
Brown & Zortman Machinery Co., Pittsburg. The National Supply Co., Toledo, Ohio. Eccles & Smith Co., San Francisco, Cal. Hallidie Machinery Co., Seattle, a 
Wash. Zimmerman, Wells-Brown & Co., Portland, Oregon. C. T. Patterson Co., Ltd., New Orleans, La. Chas. Churchill & Co., Ltd., London, Birmingham, 
Manchester, Newcastle-on-Tyne, Glasgow. A. H. Schutte, Brussels, Cologne, Bilbao, Paris, Liege, Milan and Berlin. Donauwerk Ernst Krause & Co., Vienna, 
Prague and Budapest. Thos. McPherson & Son, Melbourne. Andrews & George, Yokohama. 


Judge 


“CINCINNATI” 
GEAR CUTTERS 


by what the users of them 
have to say. Ask us what 
they do say. 


THE CINCINNATI GEAR CUTTING MACHINE. COMPANY 
ELAM STREET AND GARRARD AVENUE, CINCINNATI, OHIO 


AGENTS: Manning, Maxwell & Moore, Inc., New York, Boston, Chicago, Philadelphia, St. Louis, Cleveland, Syracuse, Buffalo, Mexico City, Milwaukee and 
Detroit.*4 Brown & Zortman Machinery Co., Pittsburg. Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne, and Glasgow. 
Donauwerk Ernst Krause & Co., Vienna, Prague and Budapest. Andrews & George, Yokohama. 


December, 1912 MACHINERY 


Built to meet Modern Conditions 


Champion Lathes are of recent design, perfected and brought out since the 
advent of High Speed Tool Steels, built to meet modern conditions, not 
merely stiffened up here and there. They are designed for high speed 
service, from the ground up, with ordinary weaknesses overcome and the 
latest improvements incorporated and developed. 


BEE cuanbion rg WoRKs Cofush eee 
ae 


<i, 


16-inch Quick Change and Double! Back Gear Lathe 


CHAMPION LATHES 


are also convenient—and lathe convenience means the saving of time and 
money. The new, patented, Positive Clutch Double Back Gear, by means 
of which the operator can instantly change from regular to double back 
gear and vice versa, without leaving the front of the machine, and with- 
out stopping it, is one of the features that put the ‘‘Champion” far in 
the lead of competing lathes. Compactness, freedom from complicated 
mechanism, a simple Screw and Feed Changing Index Plate, all changes 
without removing a single gear, enclosed gearing throughout and other 
advantages are conspicuous in ‘‘Champion” design. 


10, 12, 14, 16 and 18 inch sizes. Catalog describes them in full. 


CHAMPION TOOL WORKS COMPANY 


2422 SPRING GROVE AVENUE CINCINNATI, OHIO 
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of the 
Auto 
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Getting Results on an Ingersoll 


Two years ago the Auto Press Company were rough planing and finish planing their printing press 
columns, perfectly satisfied that with eighteen settings for each operation they were getting the 
maximum out of their work. One of our engineers suggested that they might increase this pro- 
duction very considerably, if they would mill the columns on a suitable miller instead of planing 
them. At first they were skeptical about being able to finish this work on a milling machine 
on account of the great ACCURACY required. We assured them ‘if they milled the pieces on an 
Ingersoll Milling Machine they could be finished accurately and more economically than on a planer. 


This wasn’t egotism. We knew what we were recommending, and this is what happened: They tried 
out their proposition—first roughing it, eighteen settings, on a planer, then finishing it, eighteen 
surfaces at once, on an Ingersoll Milling Machine. ACCURATE ?—Well, on the finishing cut they 
removed one thirty-second of an inch stock from each of eighteen stirfaces, forty and one-half 
inches long, in fifteen minutes, and the limit of accuracy was within .002” in parallel. Don’t call this 
good, until you read further. Not sati-fied with this increase, they decided to rough mill, too, and 
CUT OUT THEIR PLANERS ENTIRELY. Result: where it had previously consumed 14 HOURS 
to rough plane one of these columns, they rough milled the same column in 28 MINUTES—a most 
incredible figure, but the truth. 


That is an instance of what our service department has done for one successful manufacturer. We have 
shown hundreds of prominent concerns that we can increase their production to a maximum, and at 
the same time, cut production cost to a minimum by milling work on an “Ingersoll”, so itis natural to think 
we might help you. It will entail neither expense nor obligation on your part to give us the opportunity. 


THE INGERSOLL MILLING MACHINE CO. 


Main Office and Works: ROCKFORD, ILL., U.S. A. 


New York Office: 50 Church Street, The Walter H. Foster Co., Mgrs. Detroit Office: 827 Ford Bldg., H. C. Rose, Manager. 


FOREIGN AGENTS: C. W. Burton, Griffiths & Co., London, England. F. G. Kretschmer & Co., Frankfort, A/M. Germany. R. S. Stokvis & 
Zonen, Rotterdam, Holland. Fenwick Freres & Co., Paris, France. Schuchardt & Schutte, Yokohama, Japan. 
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KEMPSMITH 
UNIVERSAL DIVIDING HEAD 


The Most Advanced 
of All Dividing 
Heads 


Radically Different 


from any other 


The worm-wheel is big (514” dia. on 1014” head, and 
6144” dia. on 1314” head) and yet is located centrally 
within the head proper, between the front and rear 
spindle bearings. ==—_—_> 


We arrange the worm at a pronounced angle from the 
horizontal, and this brings the point of mesh around 
from under the worm-wheel and gives us practically the 
whole inside space of 
the head for the worm-wheel. 


And another big advantage results from the same 
thing, for the index plate, being mounted direct on 
the worm-shaft, is brought up from the horizontal 
into.a convenient and easily read position, directly 
in the operator’s line of vision, and in much better 
light. 


These are only two of its many good points. All 
are elaborately described in our Book on the 
Universal Dividing Head. Get it. 


STRONG (see the absence of frail and. delicate 
parts). 

SIMPLE and CONVENIENT, nothing complicated. 

ACCURATE (every tooth of worm-wheel tested. 


Average cumulative error .0005.) 


The Kempsmith Manufacturing Co. 


MILWAUKEE, WISCONSIN, U. S. A. 


NEW YORK OFFICE—30 Church Street. FOREIGN AGENTS—Selson Engineering Co., London, England. Thielicke & Co., Berlin, Germany. 
Edgar Bloxham, Paris, France. O. R. San Galli, St. Petersburg, Russia. Hans Schulze, Vienna, Austria. A. Engelmann & Co., Liege, Belgium. 
Stussi & Zweifel, Milan, Italy. Schaufelberger & Co., Zurich, Switzerland. Post Van der Burg & Co., Rotterdam, Holland. Aktiebolaget Goteborges 
Maskinaffar, Gothenburg, Sweden. Bevan & Edwards Pty., Ltd., Melbourne, Australia. Parke & Lacy Co., Ltd., Sydney, N. S. W., Australia. 
Leslie A. Walker, Wellington, N. Z 
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How Would You Handle This Work? 


Suppose you were turning a certain fixed quantity of 22 by 14-inch 
shafts, with shoulders at both ends, one end threaded and the other 
drilled and tapped; not enough to keep a turret lathe busy, yet too 
much to handle profitably on an engine lathe. Suppose, also, you faced 
practically the same conditions on a quantity of chucked work, say 
pieces 12 inches in diameter, with three or four operations to com- 
plete. What would you do? 


With 
equipment 
for bar work 


| lebiacianemianniaeeaiinmuemenameaduee amma cee. ee 
F 


We 


The logical, practical, economical thing would be to install an Acme 
Combination Flat Turret Lathe—the machine which handles both 
classes of work, rapidly, accurately and economically with simple 
tool equipment; the machine with the perfect chuck, opened and clos- 
ed while the machine is running; has no end motion, making it possible 
to do second operation work requiring exact shoulder lengths, and 
jaws which do not overhang, allowing short work to be gripped with- 
out tilting the jaws; the machine with the positive, automatic roller- 
feed which takes any section of bar, round, square or hex, 
equally well. 


We’d like to send you the catalog showing the flat turret and its rigid 
tool supporting system, the adjustable stops for each tool and many 
other advantages in design, construction and operation. 


THE ACME MACHINE TOOL COMPANY 
CINCINNATI, OHIO, U.S. A. 


Manufacturers of Screw Machines and Turret Lathes 


Domestic AGENTS—The Prentiss Tool & Supply Co., New York, Boston, Syracuse and Scranton. Marshall & Huschart Machinery-Co., 
Chicago, Milwaukee, Indianapolis and St. Louis. W.E. Shipley Machinery Co., Philadelphia. Motch & Merryweather Co., Cleveland, Cincinnati, 
Detroit, Pittsburgh and Columbus. Syracuse Supply Co., Buffalo and Rochester. Harron, Rickard & McCone, San Francisco and Los Angeles. 
Hallidie Machinery Co., Seattle and Spokane. Zlmmermann-Wells-Brown, Portland, Ore. Galligher Machinery Co., Salt Lake City. Dewstoe 
Machine Tool Co., Birmingham and Atlanta. Kemp Machinery Co., Baltimore and Richmond, Va. Northern Maehinery Co., Minneapolis. C. T. 
Patterson Co., Ltd., New Orleans. Mine & Smelter Supply Co., Denver. 


FOREIGN AGENTS—H. W. Petrie, Ltd., Toronto, Montreal and Vancouver. George H. Alexander, Birmingham, England. J. Lambercier & 
Co., Geneva, Switzerland. Thielicke & Co., Berlin, Germany. E. Isbecque & Ci, Antwerp, Belgium. Ing. A. Baldini, Pontedera, Italy. G. Hart- 
man, Christiania, Norway. Andrews & George, Yokohama, Japan. Barquz DeAlmeida & Co., Brazil. Krajewski Pesant Co., Cuba. 


December, 1912 | MACHINERY 25 


Just Another Proof of “Cincinnati” Efficiency 


A little job like machining twenty gas engine connecting rods 
at one time, only goes to prove that Cincinnati Planers increase 
production and give maximum planer efficiency. The accom- 
panying illustration shows a 42-inch Two Head Cincinnati Planer 
of the widened type; the twenty connecting rods are clamped to 
the platen and the two heads are working on the bosses at either 
end of the rods. When the bosses are finished on one side they 
are reversed and finished on the other side. One of these bear- 
ings is 4” and the other 54”; the rods are steel castings, and the 
cutting tools are operated at a speed of forty feet per minute 
with a %” depth of cut and a transverse feed of 3-32” per stroke. 


Only a planer of the Cincinnati type can handle work in the 
quantities shown above—and maintain close accuracy in every 
piece. The quick reverse aluminum pulleys, extra capacity 
tables, variable speed drive, rigidly braced bed, wide V tracks 
and other features put Cincinnati Planers in a class by them- 
selves. Send for catalog and details of , 


EFFICIENCY PLANERS — PLANER EFFICIENCY 


CINCINNATI PLANER CO., Cincinnati, Ohio, U. S. A. 


DomEsTic AGENTS :—Prentiss Tool & Supply Co., New York, Syracuse, Buffalo, Rochester, Boston and Scranton, Pa. Marshall & Huschart Mchy,. 
Co., Chicago, Milwaukee, St. Louis and Indianapolis. Motch & Merryweather Mchy. Co., Cleveland, Cincinnati and Detroit. W. E. Shipley Mchy. 
Co., Philadelphia, Pa. Baird Mchy. Co., Pittsburg, Pa. Harron, Rickard & McCone, San Francisco and Los Angeles, Cal. Eccles & Smith Co., 
San Francisco and Los Angeles, Cal., (Large Planers and Boring Mills). Hallidie Mchy. Co., Seattle and Spokane. Robinson, Cary & Sands Co., 
St. Paul and Duluth. Zimmerman-Wells-Brown Co., Portland, Oregon. Galligher Mchy. Co., Salt Lake City. Hendrie & Bolthoff Co., Denver, 
Colo. Dewstoe Machine Tool Co., Birmingham, Ala. Kemp Mchy. Co., Baltimore, Md. 

FoREIGN AGENTS :—Ludw. Loewe & Co., Berlin. R. S. Stokvis & Zonen, Rotterdam, Holland and Brussels, Belgium. Geo. W. Goodchild & Part- 
ner, London, E. C. J. Lambercier & Co., Geneva, Switzerland. Ing. Ercole Vaghi, Milan. Donauwerk Ernst Krause & Co., Vienna, Austria. Andrews 
& George, Yokohama, Japan. Thos. McPherson & Son, Melbourne, Australia. Krajewski-Pesant Co., Havana, Cuba. G. Hartman, Kristiania, Norway. 
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In This Upright Drilling Machine We Offer 


A High Speed, High Power, Essentially Accurate 
Machine, in Sizes from 24-inch to 42-inch Swing 


A machine that fills the demand for a High Speed Drill in which the demon- 
strated advantages of Cincinnati construction are incorporated, but differing in 
many respects from the regular Cincinnati 
‘Line’ and the entire field of competing 
machines. 


Columns, shafts, sleeves and spindles. are 
ground; bevel gears are planed theoretically 
correct; tables and arms are very heavy; 
‘patent, positive geared feed is located directly 
on the head; friction back gears give fast or 
slow speeds, instantly; and patent geared 
tapping attachment is located directly on the 
spindle. 


Power is applied through a variable speed 
motor, mounted on the base of the machine, 
and the drive is by means of vertical shaft 
and gears. Controller is mounted on the side 
of the column and provides eighteen speeds, 
which in connection with the back gears, 
give thirty-six spindle speeds, all obtainable 
from the working position. 
This arrangement gives cor- 
rect spindle speeds for 70 feet 
cutting speed on all sizes—and 
slower speeds are available by 
the use of friction back gears. 


New Catalogue shows 
full line— 
Yours for the asking. 


THE CINCINNATI BICKFORD TOOL 


DRILLING MACHINERY FOR BOTH HIGH 


Domestic AGENTS—Prentiss Tool and Supply Co., New York City, Buffalo, Rochester and Syracuse, N. Y., Boston, M: 

Machinery Co., Chicago, Ill., Indianapolis, Ind., St. Louis, Mo., Milwaukee, Wis. Motch & Merryweather rarkince een 7s apie fer ‘Clacton 

Detroit, Mich. W. E. Shipley Machinery Co., Philadelphia, Pa. Brown & Zortman Machinery Co., Pittsburgh, Pa. Harron, Rickard & McCone San Fran- 

cisco and Los Angeles, Cal. Robinson, Cary & Sands Co., St. Paul and Duluth, Minn. Hallidie Machinery Co., Seattle, Wash. The Hallidie Co. Spokan 

ve C. is shina oz LO New or ie Dewstoe peechin’ Tool Co., Birmingham, Ala. Kemp Machinery Co., Baltimore, Md. W.H ap atrial ; 
., Toronto, Montreal an ancouver, Canada. Zimmerman-Wells-Brown Co., Portland, O: Galli i 3. i J ine 

& Supply Co., Erie, Pa. Hendrie & Bolthoff Mfg. & Supply Co., Denver, Col. 7 oi alligher (Mach ingry U0 pot Laka City, Urals aisle mee 
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The Buyer of Our Radial Drilling Machines 


Gets Every Operating Convenience that Modern 
Usage Demands in a Machine of this Class 


Not only the superficial convenience, the location of control levers where they 
are handy, but conveniences that go deeper, that are fundamental to really 
successful, economical operation. The column, its inner trunk and the arm 
become practically a single number when the sleeve is tightened; ball thrust 
and annular bearings 

are provided; the arm 5 Furnished in two types, the regular for the use 
lowers at double its wicgemm of ordinary twist drills, the high power for 
elevating speed; the ee ) driving high speed 
number of speeds - game : twist drills to limit 
from the variable . A : a of endurance. 
speed motor drive is | : 
practically unlimited, 
four different combi- 
nations of drive can 
be had; the head is 
well balanced, stiff, 
provided with safety 
stop, dial depth 
gauge, quick return, 
ball thrust spindle 
bearings and many 
other 

advan- 

harp e-si, 


New Circulars 
R-2, -3, -5 and 
-6 on request. 


High Power 
Radial Drilling 
Machine 


COMPANY, Oakley, Cincinnati, Ohio 
SPEED AND ORDINARY TWIST DRILL USE | 


FOREIGN AGENTS—Alfred H. Schutte, Cologne and Berlin, Germany; Brussels, Belgium; Paris, France; Milan, Italy; Barcelona and Bilbao, Spain; 
St. Petersburg, Russia; Donauwerk Ernst Krause & Co., Vienna and Prague, Austria; Budapest, Hungary. Chas. Churchill & Co., Ltd., London, 
Birmingham, Manchester, Newcastle-on-Tyne, Eng.; Glasgow, Scotland. Krajewski-Pesant Co., Havana, Cuba. Thomas McPherson & Son, Melbourne, 
Australia. Andrews & George, Yokohama, Japan. Robert Pusterla & Co., Buenos Aires, South America. V. Lowener, Christiania, Norway. Nienstaedt & 
Co., Copenhagen, Denmark. Sam Lagerlofs, Stockholm, Sweden. Bartle & Co., Johannesburg, South Africa. David S. Hays, New York City. 
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GIANT KEYSEATERS 
FOR ECONOMY 


Economical because fast and accurate in actual cutting operations, and labor 
savers when it comes to fastening work in position and releasing it after the 
cut is completed. Work is secured by the bore alone—quickly, simply and 
positively. It makes no difference therefore, whether hubs are faced true or 
left just as they come from the foundry, a great economy on all classes of 
work where you are now facing the hubs to form a true surface from which 
to work in keyseating. 


GIANT 
Catalogue 
mailed 

on request. 


° 


GIANT Keyseaters are 
made in six sizes, for all 
classes of work, the larger 
machines having the ad- 
vantage in that they can 
be arranged to cut key- 
seats In very small or long 
holes as well as in large 
work. Stroke can be set 
from 1-inch to the extreme 
limit of the machine; the 
cutter falls back to clear 
the work on the return 
stroke, and the return is 
made at double the cutting speed; the tool post support gives the cutter a solid 
backing the whole length of the stroke, and cuts are perfectly accurate their 
entire length. On small work a great many pieces may be cut at one time. 


GIANT Keyseaters will cut keyseats of any shape or size in any pulley, gear 
wheel, etc., no matter what the shape or size of the piece or whether the 
bore be straight or taper. Hubs need not be faced—and since it requires 
from three to ten times as long to face the hub as it does to cut the keyseat 
the saving is very apparent. 


MITTS & MERRILL - 


843 Water Street SACINAW, MICH. 


FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London, England. Heinrich Dre Berli : i i 
Leon Chapuis & Co., Paris, France. Aktiebolaget V. Lowener, Simelnsen yeaa Sr a 
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THE PIONEER 


GUIDE POST 


HAS SHOWN 


THE RIGHT WAY 


FOR 


48 YEARS 
TO ALL USERS OF 
DRILLS 
REAMERS 
MILLING CUTTERS 
MACHINISTS’ TOOLS 
AN 


| } 
a mY Dn AAC, io 
i el =a lee Carbon and High Speed Steel 
Gh \\ AAO 


Send for Illustrated Catalogue, Free 


Morse Twist Drill @ Machine Co. 


NEW BEDFORD, MASS., U. S.A. 
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We guarantee our Milling Cutters absolutely, in 
respect to material, workmanship and accuracy. 


BARBER-COLMAN COMPANY 
ROCKFORD ; ; ILLINOIS, U. S. A. 
Cutters carried in stock at Detroit Office, 827 Ford Building 


December, 1912 MACHINERY 


COMBINATION 
HARD TO BEAT 


Folder No. 31-M gives complete descrip- 
tion with illustrations and prices. We 
will send it promptly upon your request. 


The Twist Drill Co. 


New York CLEVELAND Chicago 
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Gray Planers— Gray Planers—Gray Planers 


Wherever you go you see them—and - 
wherever you see them you find a planer- 1 ee oe 
hand delighted with his machine. A 

satisfied customer is the best kind of an 
advertisement. That is why there are 


206 Gray Planers in Cleveland. 
242 Gray Planers in Chicago. 
268 Gray Planers in Cincinnati. 


Write for our new General Catalogue. 


THE G. A. GRAY CO. 


Cincinnati, Ohio 


30" x 30" 


We have been making 


“CLEVELAND” 
OPEN SIDE PLANERS 


and nothing else for ten years. 


Bed, column and cross rail of Box Section Design. All gears re- 
movable from side except bull gear, which lifts out from top, and 
all gears in the drive, with the exception of the bull gear and its 
pinion, are enclosed and run in oil. Rack under table made of 
semi-steel. All machines have countershaft attached 
to top of column. Planers furnished parallel or right 
angle drive. Any size from 30” to 72”, any length. 
Simplicity, without sacrificing any movement or con- 
venience, is ouraim. Workmanship and facilities 


unexcelled. 


This Machine 
42''x 42"—12' 
Parallel Drive 


MANUFACTURED BY 


8150-3152 Superior Ave., 


THE CLEVELAND PLANER WORKS, (oer se Seo AK: 


JAMES G. DORNBIRER GEO. W. FORD 


December, 1912 MACHINERY 


2% Foot 
“National” 
Radial 
Drilling 
Machine 


Fosdick Box Column Construction Gives Strength 


Our ‘‘National’” Radial Drillmg Machines have a box column of one-piece con- 
struction, the section of which is much larger than any other type, stronger 
and more rigid, and furthermore permits of a long-arm saddle which is gibbed 
to it. Another advantage of the box column is the take-up which is provided 
to care for wear—an important feature, for where it is not possible to take 
up wear as in the other type of column, the arm sags when the binders are 
opened and raises when they are tightened. 


The 2% foot ‘‘National”,shown above, combines simplicity, power and accuracy 
in its construction, permits efficient handling of all ordinary drilling and tapping 
with unskilled labor; and at the same time the price has been brought within 
the reach of anyone who has use for a machine of this size. 

Let us send you detailed description, covering the Direct Reading Feed Dial, 


New Quick Advance and Return Friction, Power Elevating and Lowering 
Device, Ball Bearing Thrust Washers under Spindle, and other features. 


THE FOSDICK MACHINE TOOLCOMPANY 


CINCINNATI, OHIO, U. S. A. 


FOREIGN AGENTS: Ludw. Loewe & Co., Berlin, Germany; Austria-Hungary; Russia and Scandinavia. Fenwick Freres & Co., Paris, France; Belgium; 
Switzerland; Spain and Italy. Bevan & Edwards Propty., Ltd., Melbourne, Australia. C. W. Burton, Griffiths & Co., London, England. General Supply 
Co., S. A., Mexico City, Mexico. The A. R. Williams Machinery Co., Ltd., Toronto, Ontario, Canada. 
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Efficiency 


Economy 


Dodge Rope Drive in the pliant of the Goodyear Tire & Rubber Co., Akron, O. 


“Seven Years without a Stop 
or a Break-down” 


1 pe manager of a well known plant while showing some visitors 
through the engine room remarked: 


‘‘The ropes on these Dodge drives have been doing steady 
duty for seven years without a stop or a break-down — have 
never lost a minute in transmitting 1600 H. P.” 


Listen: The initial cost was $487.20 for the rope, (Dodge ‘‘Firmus” 
Manila) the only wearing part. If the original rope were now a dead 
loss the net cost per year would be $69.60. To this add interest at 
6 per cent, $29.23, a total of only $98.83 for 1600 H. P. per year for 
rope or a cost per horse-power per year for twenty-three hours daily 
service of 6 1-6 cents. 


These ropes are still doing business and apparently are good 
for seyen years more. 


Compare the above with the horse-power per annum cost of any 
other type of main drive to do this work. 


Dodge engineers, with more than a quarter of a century’s exper- 
ience back of them, are ready on call to confer with power users on 
any changes contemplated in mechanical equipment touching the trans- 
mission of power. If you are confronted by a problem put it up to 
us for solution. Our business is to make everybody happy, from 
the chief executive to the chief engineer. 


PHILADELPHIA BOSTON CINCINNATI ATLANTA PITTSBURGH 
815 Arch St. 137 139 Purchase St. 126 128W. Third St. 54-60 MariettaSt. 337 Second Ave- 


CHICAGO NEW YORK MINNEAPOLIS ST.LOUIS PORTLAND.ORE; 
208-214So0.ClintonSt. 21 Murray St. 202-204Third StS.  507NMainSt. 14% & Lovejoy Sts 


ESTABLISHED 1872 
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MANUFACTURING AUTOMATICS 


5-A, 6-A, 7-A, 8-A Models 
FOR EVERY SERVICE 


It matters little in what line of industry you are engaged, if 
you are machining duplicate parts in quantities coming within 
the range of the MANUFACTURING AUTOMATICS, they 
will POSITIVELY SHOW A SAVING OVER THE HAND 
MACHINES. 

Automatically machine work from 1-inch to 40-inches diam- 
eter, up to 15-inches long. 


One Attendant Operates in Groups of Two to Eight Machines 


7=A. Manufacturing Automatic 


Showing tool equipment for finishing Friction Spider, 2734 
inches diameter, 1114 inches long. Time to finish one piece 
30 minutes. 


ALL TURRET LATHE WORK IS GOOD WORK 
FOR THE MANUFACTURING AUTOMATICS 


Copy of the book? 


POTTER & JOHNSTON, Pawtucket, R. I. 


OFFICES AND REPRESENTATIVES— Office for Great Britain and France: 68 Avenue de la Grand Armee, Paris, J. R M 
Office: Fulton Bldg.. 50 Church St., Walter H. Foster, Manager. Detroit Office: Modern Machinery ‘and Wueisuering Co., 1514 Foul Bie’ 


Milwaukee Office: Berlin Bldg., 19th and National Aves., Chas. H. Shaw, Manager. 

FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-T England d 

Alfred H. Schutte, Cologne, Brussels, Milan, Barcelona, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stocbhalna at Peres tn 
_ 


—$—— 
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Your Busy Season? 


If work is piling up at some one or two points, put United States 
Electric ‘‘Portables” on the job—it is surprising how they will 
relieve things. Here’s an instance. A manufacturer of small 
machine parts was running behind his orders; he had speeded- 
up all along the line, but his drilling equipment was not suf- 
ficient to meet the increase. It meant either more equipment, 
or overtime in this one department., He solved the problem 
with a single U. S. Portable Electric Drilling Machine. The 
boy who carried the castings to and from the stationary drilling 
machines drilled two small holes with the ‘‘Portable” before 
stacking the work for the operator. He saved one operation 
and released one spindle of the machine—and the congestion 
at this point was over. 


The investment cost was low, the labor cost wasn’t increased 
one cent, the relief was quick and the product was not cheap- 
ened or slighted in any way. 


Not only in emergencies, but for every day use, U. S. Portable 
Electric Tools will save—on drilling, grinding, buffing, etc. 


Made in many types and sizes, for many classes of work. 


Send for catalog of the full line. 
THE UNITED STATES ELECTRICAL TOOL CO. 


6th Ave. and Mt. Hope Sts., CINCINNATI, OHIO, U.S. A. 


Philadelphia Office, 304 Denckla Building Boston Office, 12 Pearl Street 
Chicago Office, 8 E. Michigan Street New York Office, 50 Church Street 


FOREIGN AGENTS: The Canadian-Fairbanks Co., Ltd., Montreal, St. John, Toronto, Winnipeg, Calgary, Vancouver. Agents 
for Sweden: Wilh. Sonesson & Co., Malmo, Stockholm and Gothenburg. Agents for Denmark, Norway and Finland: Akties- 
elskabet Wilh. Sonesson & Co., Copenhagen City and Freeport. Selson Engineering Co., Ltd., London, England. J.S. Cock, 
Christiania, Norway. Hans Schulze, Bruenn, Austria. Andrews & George, Yokohama, Japan. American Trading Co., 
Australia, South Africa, South America. Fenwick Freres & Co., Paris, France. 
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Bardons & Oliver Geared-Head | 
Motor Driven Lathe 


Motor Drive for Bardons & Oliver Machines 


is one of the latest improvements in this improved line of Turret 
Lathes. The Geared-Head Machine shown, is the regular No. 8 
size, with automatic chuck, wire feed, power feed to the turret 
slide and power cross feed to cut-off slide,and automatic throw- 
out for both feeds. The motor gives a speed variation of three 
to one, which with the two mechanically obtained spindle speeds, 
controlled by one of the two vertical levers, makes the total 
speed range about ten to one. One great advantage of our new 
geared-head design, especially for high speed work, is the method 
of reversing the spindle. The reverse gear, mounted on the 
spindle, is engaged by a friction clutch operated by the other 
of the two vertical levers mentioned above, and the spindle is 
thus the only member of the driving train that is reversed, all 
the other parts continuing to run in the same direction for for- 
ward or reverse movements of the spindle. 


This machine, in common with all B. & O. Lathes, has all re- 
volving parts carefully guarded; and convenient and easy con- 
trol has been made a special feature. Complete catalogue ‘‘M”’ 
or special data on request. 


Bardons & Oliver, Cleveland, O., U.S.A. 
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Cutters With High Speed 
Steel Inserted Teeth 


Our method of holding the teeth in position is positive. 
Special sizes made to order. Regular sizes carried in stock. 


MADE IN THE MOST COMPLETE FACTORY FOR THE 
MANUFACTURE OF CUTTERS OF ALL KINDS 


UNION TWIST DRILL COMPANY 
Cutter and Drill Makers ATHOL, MASS. 
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A COMBINATION 
High Speed for Small Drills 


Advantages made possible by the practical use 
of operation, mean Maximum Production 


“Prent tce 


~PRENTICE BROS. CO. DEPARTMENT 


REED-PRENTICE CoO., 


Selling Agents: Joseph T. Ryerson & Son, 16th and Rockwell Streets, Chicago, III. 


Pittsburgh Milwaukee : Minneapolis Ss 
Cleveland : St. Louis Kansas City Houston Detroit 
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OF THESE TWO 


Immense Power for Large Drills 


of Ball Bearings, and the convenience and ease 
of Accurate Work at Lowest Costs 


T remained for ‘“‘PRENTICE” to take the lead and apply 
Ball Bearings to Heavy Drilling Machines, and thus the limit 
to spindle speeds because of low efficiency bearings has been 

made a thing of the past by the ‘‘Prentice’” Ball Bearing Radial. 


The result is that ‘‘Prentice” Radial Drilling Machines re- 
quire only one-half the power required by other makes of the 
same size, and they have a capacity for a greater range of work 
than any other Radial Drill on the market. 


The Centralized Control makes them Convenient and Easy 
to Operate; and the ability of the operator to make quick changes 
in both speed and feed through a wide range, results in great 

~ saving of time and labor. 


Machines are massive in construction, with spindle of steel 
of 200,000 tensile strength to stand the work. 


The right speed at the right time, ample power for any cut, 
easy changes mean the saving of untold time and labor, with a 
consequent reduction in costs. If you are interested, this is an 
opportunity to put your plant in the ‘‘Highest Efficiency” class. 


PRENTICE BROS. CO. DEPARTMENT 


WORCESTER, MASS. 


AGENTS: The H. V. Lewis Co., New York. The Fairbanks Co., Boston, Baltimore, Buffalo, Hartford, Philadelphia and Pittsburgh. The Brownell 
Machinery Co., Providence, R. I. H. A. Smith Machinery Co., Syracuse, N. Y. Alexander & Garsed, Charlotte, N. C. Se huchardt & Schutte, 
London, Berlin, St. Pe Feahacs. Vienna, Budapest, Stockholm and Copenhagen. The Allied Machinery Co. of America, Paris. 
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Two “Modern” Accessory Tools You Need 


If you are using solid die methods for thread cutting you need “MODERN” 
PATENT SELF-OPENING DIES—need them because they’ll save an actual 
30 to 50 per cent in time, because they save the wear and tear of constantly 
reversing machines, because they cut flush to shoulders and any length the 
turret slide will allow, because adjustments for either tight or loose fitting 
threads are easily made, roughing attachments are furnished where large 
quantities of stock are removed, and special pitch or pipe threads can be cut 
to any size within the capacity of the machine. One of the features of 
‘“Modern” construction is the 
tool steel cam which holds 
the chasers in place, directly 
over the cutting point, making 
it impossible for work to be 
bell mouthed, and insuring 
clean, true threads. There are 
many other advantages—all 
good reasons why your choice 
should be the ‘‘Modern.” 


If you use drilling-machines, you need “MAGIC” CHUCKS AND COLLETS. 
Here’s why:—this chuck takes any tool and handles any operation that can 
be done on a drill press—drilling, reaming, counterboring, end milling, tap- 
ping, etc., and one tool can be replaced by another almost insta without 
Ae iin the machine. . 

Figure out the saving this 
means. The chuck consists 
simply of a socket piece 
with shank and two steel 
balls, also a locking ring 
mounted loosely on the 
chuck body. To change the 
various tools the locking 
ring is raised (with the 
thumb), which instantly re- 
leases the collet, allowing 
it to drop out; another a ; 
collet is then inserted and 7 # 
the ring is released, which locks it in place. Just as easy and simple as it 
sounds—and quicker than it takes to tell about it. 


op 

J i) 
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TRY THESE TWO TOOLS AT OUR EXPENSE. If they don’t 
make good in thirty days, ship them back—no questions asked. 


MODERN TOOL COMPANY, Erie, Pa. 


SECOND AND STATE STREETS 
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Drill Press 
With 

Ball 
Thrust 


Bearings 


and its work 


Colburn D-3, 24 inch 
Heavy Duty Drill Press 


The performance of the Colburn heavy duty dnill press, first brought out in its present 
model two years ago, was and still is one of the sensations of the machine tool world. 


In a test on a D3 24-inch Colburn drill press, a three-inch drill running 188 R.P.M. in cast iron, drilled 
through a 4-inch block at the rate of 11.25 inches per minute, using a .06 inch feed. In steel, at 100 
R.P.M., a 3-inch drill drilled through a 4-inch block in a trifle less than one minute, using a .041 inch 
feed. The drills were in good condition after each test. 


Unless practically all the power applied at the belt had reached the drill, such results as these tests 
showed would have been impossible. If the machine had been lightly or unskilfully designed, even 
with no waste of power, the result would still have been impossible. 


The combination of 


TES S$-BRIGHT BALL BEARING 


Built for BHBndGdurance 


and scientific design produced a drill press that sets a new mark for efficiency and speed. 


Our Engineering Department is at the service of manu- 
facturers wishing to improve the bearing performance of 
their product. Recommendations as to size and mount- 
ing will be made, and sketches made without charge from 
your blue-prints showing how Hess-Brights can be applied. 


The Hess-Bright Manufacturing Company 
17 East Erie Avenue Philadelphia, Pa. 
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Trade 


“Detroit”? Twist Drills 


Mark 


Our Christmas wish for you is that 
Happiness and Prosperity 
may be your constant companions. 


It Happened in Detroit 


Not long ago a well known Shop Superintendent sent for 
some ‘‘Detroit” Drills on trial. He set them to work on a 
tough job. Ina very short time he realized that they were 
doing more and better work than the drills he had always 
used before. 


Then he became suspicious; he began to wonder whether 
there was a drill that would do even better than ‘‘Detroit” 
Drills. Experiments were in order. -.He sent for three other 
well-known makes and began a series of tests. 


The result—Three “Detroit” Drills running through cast 
iron at a speed of 1000 r. p. m. bored without grinding, 8 
inches more metal than their nearest competitor. 


“DETROIT” 
TWIST DRILLS 


are now specified exclusively in that shop and the Superin- 
tendent is no longer suspicious—he’s satisfied. 


It’s about time to order your 1913 supplies. Why not 
make a test in your plant? It won’t cost you a cent un- 
less you too are satisfied, for all ‘‘Detroit” Drills are sold 
under a rigid guarantee. 


“Detroit” Twist Drills and other small tools 
are carried by dealers in this country and 
Canada. Send for our illustrated Catalog ‘‘F”. 


Get some “On Suspicion’. 


DETROIT TWIST DRILL COMPANY 


Improving Twist Drills Since 1886 


1926 Wabash Ave. 600-612 Fort Street 30 Church Street 
CHICAGO DETROIT NEW YORK 
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Getting “Action” 
with the Geometric 


Threading Machine 


Geometric Threading Machines are adapt- 
able to a considerable range of small work 
—especially pieces that cannot be handled 
economically by the usual screw machine. 
Threading can often be treated as a second 
operation following the forming of the 
piece on the screw machine; special shaped ¢ ; 
pieces can be held in a vise and advanced eometric 
rapidly and accurately to the die head; oe oe Threading 
and on any work, as fast as the actual wn oa OR : Machine 
cut is completed, the automatic self-open- oy ey 

ing die enables the operator to remove 

the piece almost instantly. Wherever 

work can be taken to the Geometric 

Threading Machine, outputs can be very 

largely increased. 


4000 Spark Plugs 
per Nine Hour Day 


is a typical example which backs up these 
claims in a substantial manner. The accom- 
panying photograph, taken in the shops of 
the Universal Machine Screw Co., Hartford, 
Conn., shows the boy and the Geometric 
Machine that turn out this’ number each 
day. .The work consists of cold rolled steel 
spark plugs—threaded section 18-16" dia. by 
5-8” length—14 threads to the inch—finished 
at the rate of 4000 pieces per day of nine 
hours; nearly 450 threads per hour—or only 
8 seconds time for each one. 


In operating, the boy slips the plugs over an 
arbor mounted on the carriage and pushes 
them up to the self opening die where the 
actual threading is done. Although the 
threading time seems almost incredibly rap- 
id, the use of Geometric Dies insures a re- 

_markably clean and accurate thread, and the 
operator stated he could thread as many as 
4500 plugs a day by hustling. 


Send for Geometric Booklets— one for each separate Geometric Tool. 


THE GEOMETRIC TOOL CO., New Haven, Conn. 


Paciric Coast AGENTS: The Compressed Air Machinery Co., San Francisco, Cal. FOREIGN AGENTS: Chas. Churchill & Co., Ltd., 
London, Birmingham, Manchester, Newcastle-on-Tyne. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt 
& Schutte, Vienna, St. Petersburg, Stockholm, Berlin. Van Rietschoten & Houwens, Rotterdam, Holland. CANADIAN AGENTS: The 
A. R. Williams Machinery Co., Ltd., Toronto. Williams & Wilson, Montreal. 
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NEW 


DRESES HIGH DUTY 3 AND 32 FT. 
RADIAL DRILLS 


The Highest 
Achievement in 
Radial Drill 
Designing and 
Building 


Models of 
Simplicity, 
Convenience 
and Rigidity 


DRESES 
MACHINE TOOL CO. 
SiAy 


Annular and Thrust Ball Bearings in all places essential. 
Steel Gears and Phosphor Bronze Bushings. 
Oil Bath for all High Speed Gears. 


DRESES MACHINE TOOL CO. 
CINCINNATI, OHIO, U.S.A. 


REPRESENTATIVES: Manning, Maxwell & Moore, Inc., New York, Boston, Philadelphia, Cleveland, Chicago, Detroit, Atlanta, Mexico City and 
Yokohama; Carey Mchy. & Supply Co., Baltimore; Baird Mchy. Co., Pittsburgh; Wm. C. Johnson & Sons Mchy. Co., St. Louis; Mine & Smelter 
Supply Co., Denver and Salt Lake City; Pacific Tool & Supply Co., San Francisco and Los Angeles; Schuchardt and Schutte, London, Berlin, 
Vienna, Prague, Budapest, Stockholm; Moscow Machine Tool and Engine Co., Moscow; E. Sonnenthal, Jr., Koln; Stussi & Zweifel, Milan; R. S. 
Stokvis & Zonen, Ltd., Rotterdam, Brussels and Paris; Shewan Tomes & Co., Shanghai, Pekin and Canton; Castle Bros., Wolf & Sons, Manila. 
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IMPORTANCE 
OF CUTTER 
LUBRICATION 


MACHINERY 


Cutter lubrication is a large 
matter—not a small one. 


Now consider the Gear Shap- 
er. The cutter takes its chip 
normally on the up- or draw- 
stroke. The oil falls directly 
down by gravity onto the ad- 
vancing cutting edge. That 
is a simple matter, but no 
other machine has that sim- 
ple advantage. 


Consider the automatic gear 
cutter or hobbing machine. 
The best that can be done 
with the milling cutter or 
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THE FELLOWS GEAR SHAPER COMPANY 


25 PEARL STREET, SPRINGFIELD, VT., U.S.A. 


FoREIGN AGENTS—Henry Kelley & Co., Manchester, Eng. M. Koyemann, Dusseldorf, Germany. Ph. Bonvillain and E. Ronceray, Paris, 
France. White, Child & Beney, Vienna, Austria. Adler te Wicensehite, Milan, Italy. The C. & J. W. Gardne r Co., St. Peter: Bue Russia, 


EW mechanics would ac- 
cept or condemn a ma- 
chine from the _ stand- 

point of cutter lubrication 
alone; and yet there is no 
small detail of machine de- 
sign on which so much de- 
pends in the way of accuracy, 
output and fineness of finish. 
If the cutting oil or com- 
pound is not led properly to 
the cutting edge, the machine 
will do less work, and less ac- 
curate work; it will show a 
poorer finish; and the tool 
will wear out more quickly. 


hob is to wet the teeth be- 
fore they go into the cut, 
and wash and cool them off 
after they come out. Compare 
this condition with that of 
the Gear Shaper cutter, which 
does. its actual cutting in a 
veritable flood of oil. 


If the Gear Shaper had no 
other special advantages in 
accuracy, output or con- 
venience, it would still be 
preferred to all other ma- 
chines on steel work, from 
the standpoint of cutter 
lubrication alone. 
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HE purchasing agent likes to see Card 
Taps and Screw Plates specified—there’s 
no come-back from either end when he 

buys them. The ‘‘Office” is pleased with the 

way charges compare, and the men in the 
shop get what they want. 
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Macumesy  Lhey cost, perhaps, a trifle more than some; 


Oi ef, erenc but they wear longer, cut better, work 


faster and are cheaper in the long run. 


Card Tools are: dependable—furnish them and satisfy all hands. The 
man at the bench asks for them because he knows what he can do 
with them, that his work will 
be up to the mark. The super- 
intendent specifies them because 
they keep costs down. The 
owner buys them because they 
are most economical. 


Can you see reasons enough 
why you should do likewise? 


Then write us! 


S. W. CARD MANUFACTURING CO. 
MANSFIELD, MASSACHUSETTS, U.S. A.. 


EUROPEAN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow; Markt & Co., Ltd., Paris; Fenwick Freres & Co., Turin; Ignacz 
Szekely, Budapest; V. Lowener, Stockholm, Copenhagen, Christiania; A. A. Kamfraath (Brussels), Ltd., Brussels; Hans Schulze, Vienna and Bruen, Austria; 
Andrews & George, Yokohama, Tokio, Osaka; J. Lambercier & Co., Geneva. 
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It is a good habit. The man in the illustration has it—bad. He is turning a 
long shaft, 234 inches diameter, between the centers of the Qo-swiney Lathe, 
with a number of tools in the set-up, and is taking several cuts at once. The 
Qo-swinrgy is the only machine that can do this. It handles turned work, up 


to 314 inches diameter and almost any length, and is provided with two carriages 
upon both of which from two to six tools may be located. Tapers are turned 
just as effectively as straight sections, and added to the capacity of this machine 
for turning out great quantities of work of several diameters, is an accuracy of 
production that cannot be bettered. 


Note the size of the chip coming over the side of the lathe from the rear tool 
carriage, also the pile of chips beneath the machine. These are respectable 
looking cuts for any lathe to take, even using a single tool. 


We are still busy making those Blue-Print Booklets describing the operation of 
multiple turning in detail, showing representative tool set-ups and typical jobs 


which have been turned on the Ro-swiney Lathe, and we’ll be glad to send you 


acopy. If you think the Qo-owingy Lathe might be applied to your work, mail 
us a sketch or blue-print of a shaft turning job and we'll tell you just what 
may be expected, if you 


“Get the Multiple Turning Habit.” 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 


Sold direct by representatives in the United States and Canada. 


FoREIGN AGENTS: Alfred H. Schutte, Paris, Brussels, Cologne, Berlin, Milan, Barcelona. Schuchardt & Schutte, Vienna and St. 
Petersburg. Buck & Hickman, London, Birmingham, Manchester, Glasgow. F. W. Horne, Tokyo, Japan. 
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Van Norman 
Number 4 


Waltham Avenue 


MACHINERY December, 1912 


Internal 
Grinder 


Grinding with Vibration Left Out 


Van Norman Internal Grinding Machines have set up new ‘‘High Speed” 
standards on this class of work. The large diameter spindle, with its auto- 
matic system of lubrication, permits speeds which are impossible to main- 
tain (note that word maintain) with ordinary construction and oiling meth- 
ods. Notwithstanding the high speeds, however, there is no vibration, no 
bell mouth at either end, and the grinding is rapid as well as accurate. 


From its very inception this machine was designed to eliminate vibration— 
and does it. The proportions of the machine, the materials used, the action 
of all moving parts, the table feed movement—in fact, every detail has been 
worked out with this object in view. Examine the table mechanism for ex- 
ample—a perfectly smooth, cam operated, automatic feed which gives any 
length of stroke from 6” down to ;,’ with no perceptible shock in shifting at 
either end of the stroke, the cam operating the table in both directions. 


There are many other features to commend these machines to you. Write 
us for complete details, prices, etc. We solicit correspondence on internal 
grinding propositions. Put one of your jobs up to us. 


VAN NORMAN MACHINE TOOL COMPANY 


WALTHAM WATCH TOOL COMPANY 


Springfield, Mass., U.S.A. 
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\HIELD BRAND 
|TWIST DRILLS 
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Shield Brand drills are the strong- 
est drills in the market. Every detail 
of their form, shape, and construc- 
tion has been worked out from ex- 
perience with many styles of drills. 


nM 


l 


Notice the liberal clearance 
shown on the illustration. Drills 
cleared in this way will not bind in 
the hole; they will cut freely and 
easily. That means minimum strain 
on the machines and minimum con- 
sumption of power to drive. 


Ask your dealer for Shield Brand 
drills or write to any of our offices. 
Prices will be quoted on request. 
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THE STANDARD Toon Go. | 
CLEVELAND — SIXTH CITY —U. S. A. = 


New York Store at - - - - 94 Reade Street 
Chicago Store at - - - 552 W. Washington Blvd. 


London—C. W. Burton, Griffiths & Co. Paris—Burton Fils. Geneva—ZJ. 
Lambercier 0. Brussels—Honore Demoor & Cie. Copenhagen— 
Nienstaed & Co. Tokyo—F. W Horne. z 
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Almost Every Shop can Use a 20-inch Fay & Scott 
Universal Turret Lathe to Profitable Advantage 


| DEXTER MAI 


Returns from this machine depend entirely upon the amount of work 
you give it. Take the production of duplicate pieces from bar stock or 
castings for example: on this class of work it has three times the capac- 
ity of an ordinary engine lathe, therefore is three times as profitable. 


And on the general run of lathe work its all-around adaptability makes 
it equally desirable. It is not in any sense a ‘‘special tool,” but a practi- 
cal machine combining the advantages of the turret lathe with the 
general utility of the engine lathe. 


The operator is impressed at once with its convenience. It is fitted with 
the regular engine lathe carriage, with automatic stop and reverse feed, 
but has a turret tool post mounted on carriage instead of the commonly 
used tool block. The hexagon turret has automatic power feed, is pro- 
vided with a hardened tool steel index ring and pin, and has automatic 
stop for each tool, independent of the others. 


We carry a full line of Rapid Production Machine Tools. Please write 
for detail description. If desired a representative will call. 


The Prentiss Tool & Supply Co., New York 


SINGER BUILDING, 149 BROADWAY 


BOSTON, MASS. SCRANTON, PA. SYRACUSE ROCHESTER BUFFALO 
145 Oliver Street 701 Mears Building 520 University Block 315 E. & B. Building 607 D. S. Morgan Building 
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18" Ideal Engine Lathe 


FRICTION GEARED HEAD 


Forty Changes of Screw Threads and Feeds 
While the Lathe is in Motion 


Sufficient for all tool-room and manufacturing requirements—yet so simply arranged and easily 
secured that the time required to make a single change is only three or four seconds. Only 
seven gears are required to transmit motion when a right-hand thread is being cut, and eight 
for a left-hand thread, including the reverse gears in the headstock. 


The reversing mechanism in this machine does not require a reversible countershaft for screw 
cutting purposes. It is controlled by the lever at the lower right-hand end of apron, and is 
very convenient and sensitive; the reversing rod also serves the purpose of an automatic stop in 
both directions for either turning or screw cutting. 


The addition of a friction-geared head spindle to a Standard Engine Lathe is just as desirable as 
_this device is indispensable to serew machines, turret lathes, etc., and, while it adds somewhat to 
the cost of the lathe, its advantages are great enough to outweigh other considerations many 
times. Frictions are carefully constructed, conveniently adjusted for wear and will give the 
full measure of service required during the life of the lathe. 


Let us tell you more about our “Ideal”—14, 16 and 18 inch Swing. Circular No. 121. 


The Springfield Machine Tool Co. 


631 Southern Avenue SPRINGFIELD, OHIO, U.S. A. 


Agents for Chicago: The E. L. Essley Machinery Co. Toledo, Ohio: The Coughlin Machinery & Supply Co. Los Angeles, Cal: The Los Angeles 
Machinery & Supply Co. Italy: Stussi & Zweifel, Milan. Germany: Ludw. Loewe & Co., Berlin. France: Alfred Herbert, Paris. 
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The Maximum Efficiency of your Machines 


is what you are after, and at the same time lower cost of production. 


This can only be accomplished by a steel that requires less grinding, and can be oper- 
ated at a higher speed on heavier cuts. 


The time that a tool is cutting in your machine is the only productive time, and that 
spent at the grindstone is dead loss. 


NOVO SUPERIOR STEEL 


will be in your machine longer at a time, as it requires so much less grinding than any 
high speed steel. By the use of 


NOVO SUPERIOR STEEL 


one of the large automobile manufacturers of Detroit, cutting cast iron piston ring pots of 
fairly hard material, changed the speed from 50 ft. to 136 ft. per minute or an output per 
day of 1100 rings against 600 previously. 


They were also able to establish new piece work prices. 


Does it pay to use Novo Superior Steel? 
Does it pay to increase your production? 


HERMANN BOKER & COMPANY, 


 & H I C A G O Pacific Tool & Supply Company, San Francisco 
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The Steel Between Carbon and High Speed 


INTR A STEEL is tougher than any of the best carbon steels. When hard- 

ened it holds the keen edge and its tensile and torsional 
strengths average 50 to 75 per cent more than that of any carbon tool steel selling at 
nearly twice the price. 


While it is not a high speed steel in the true sense, it will often do from 2 to 3 times 
the work of straight carbon steel. | 

For Taps, Reamers, Punches and Dies, it is desirable and economical because it does 
not shrink in the hardening. 

The advantages of INTRA STEEL for taps are convincingly shown in the following 
record of a test run at one of the largest representative shops of the east. 


In this test, size of taps was 3%”—R.P.M. 485—material tapped, iron castings varying 
from 4" to 1” in thickness. 


Results showed—Tap No. 1, 10,062 holes, broken Tap No. 6, 20,514 holes, broken 
Tap No. 2, 17,014 holes, worn out Tap No.7, 9,640 holes, broken 
Tap No. 3, 14,266 holes, broken Tap No. 8, 12,801 holes, worn out 
Tap No. 4, 16,676 holes, broken Tap No. 9, 11,603 holes, still running 
Tap No. 5, 11,845 holes, worn out 


Average of 9 Intra Taps 13,825 holes per tap and tap No. 9 is still running. 


The life of a tap made of the very best crucible carbon tool steel averages 5585 holes 
under exactly the same conditions. 


Water Hardening at Tool Steel Heats. 
Increase of speed 25% to 50%. 


It will pay you to make your taps of this steel which costs no more than a good carbon 
steel and which will give so much better results. 


101-103 Duane Street, NEW YORK CITY 


California, Agents for Pacific Coast. M O N T R E A j i 
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A New 24" “Invincible Type” Shaper 


With an increased Mechanical Efficiency. Especially adapted 
for Steel Mills—Railroad Shops and Drop Forging Die Shops. 


24” “Invincible Type’’ Shaper arranged with Reliance Variable=-Speed Motor, 
Automatic Starter and Dynamic Brake Control. 


Bull gear center raised 414 inches nearer ram without disturbing lower 
fulcrum of lever, increases the mechanical efficiency of the main lever by 
increasing the length of the work arm over the length of the load arm. 


Solid metal construction around both V-ways of ram; gibs adjusted so that 
there is always a metal to metal fit—no strains coming on bolts. V-bearing 
surface increased. 


ee 


CIRCULAR EXPLAINS OTHER NEW FEATURES. 


) & RBERHARD™=. 


VED sé nie Se eS 
AUTOMATIC GEAR an CUTTING MACHINERY 
ESTABLISHED 1833 NEWARK, Ni, U.S.A.% 


Domestic AGENTS: Prentiss Tool & Supply Co., New York, Boston, Buffalo, Syracuse, Rochester and § t M 

Co., Chicago, Indianapolis, St. Louis and Milwaukee. Motch & Merryweather Mchy. Co., Cleveland, its as iy nantes Cecat an Won 
Shipley Mchy. Co., Philadelphia. Kemp Mchy. Co., Baltimore and Richmond. Hallidie Mchy. Co., Seattle. Hallidie Co., Spokane. Portland Mch 
Co., Portland, Ore. Dewstoe Machine Tool Co., Birmingham, Ala. Robinson, Cary & Sands vores St. Paul and Duluth, Minn. Rix Com a 
Air & it Co., pau irene? re Fee es The i R. Williams Mchy. Co., ‘Canada. nmi: 
FOREIGN AGENTS: . W. Burton, Griffiths to) ondon, Eng. R.S. Stokvis & Zonen, Ltd., B 1 F 
Seay eaeelar ar Abie Pe eB Te russels and Rotterdam. Heinrich Dreyer, Berlin. 
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NEWTON 


(REGISTERED TRADE MARK) 


Cold Metal Sawing Machines. 


60 INCH ; 
STROKE ; Rotary Planing Machines. 
PORTABLE : 
SLOTTING : Crank Slotting Machines. 
MACHINE 3 

: 


Horizontal Milling Machines. 


Duplex Locomotive Rod Boring 
Machines. . 


eee 


Newton Portable and Rack Driven Slotting 
Machines are now arranged for direct appli- 
cation of reversing motor drive when desired. 


No. 4 VERTICAL 
MILLING MACHINE 


This illustration shows 
new design for all sizes, 
having feed and revers- 
ing fast power traverse 
to spindle saddle. The 
range covers sawing or 
boring locomotive rods, 
milling keyslots in piston 
rods, and boring bushed 
rods. Work tables have 
fast power traverse in 
all directions. 


Newton Machine Tool Works, Inc. 
Philadelphia, U. S. A. 


FOREIGN REPRESENTATIVES—Berlin, Heinrich Dreyer. Vienna, Rudolph Salzer. Italy, Spain, Switzerland, 
Belgium and France, Fenwick Freres & Co., Paris. Williams & Wilson, Montreal. M. Buarque, Rio de Janiero. 
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Another Year of Cleveland Automatic Success 


1912 has added materially to the number of 
‘“‘Cleveland” installations—thousands of these 
machines are now in use. We can name more 
satisfied customers—concerns using from 10 to 
200 ‘‘Clevelands”—than any other maker of 
such machines, anywhere. Many of these are 
early models, 12 to 20 years old, and it speaks 
well for ‘‘Cleveland” design and construction 
that these machines are turning out work which 
is satisfactory in every way, though quantities 
cannot compare, of course, with that of new 
model machines. — 


Another point; the cost of maintenance is in- 
significant. The number of orders we receive 
for repair parts is less, machine for machine, 
than for other makes of automatics—and we 


make this statement without fear of contra- 
diction. The interchangeability of all parts 
provides another saving, in case of accident, 
by which ‘‘Cleveland” users benefit. 

Other facts of the same nature point the way 
to highest efficiencies in automatic production. 
They deserve your most serious consideration. 
May we send the details? | 
Piece No. 618. Material, Machine Steel. Madé ona 
144” Cleveland Automatic Plain Machine. Output, 32 
per hour. Send in drawings or samples and we will 


send you complete specifications, covering outputs, 
cost of machines, tools, ete. 


Cleveland Automatic Machine Co. 
CLEVELAND OHIO, U.S. A. 


EASTERN REPRESENTATIVE—J. B. Anderson, 2450 No. 30th St., Philadelphia. 

WESTERN REPRESENTATIVE—Herbert E,. Nunn, 562 Washington Boulevard, Chicago. 
FOREIGN REPRESENTATIVES—Chas,. Churchill & Co., London, Manchester, Birmingham, New- 
castle-on-Tyne and Glasgow. Alfred H. Schutte, Cologne, Brussels, Paris, Milano, Bilbao and 
Berlin and St. Petersburg. Donauwerk Ernst Krause & Co., Stockholm, Copenhagen, Austria- 
Hungary and the Balkan States. Andrews & George, P. O. Box 66, 242 Yokohama, Japan. 
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“SLOCOMB’—The Easy Reading Micrometer 


second time to make sure you are right. The lines are distinct, the separations on the 

barrel deeply cut, and the figures, the plain, readable kind. On decimal work you use 
the figures above the line; but for convenience we have extended and numbered every fifth 
line on the underside, so that the micrometer may be read by eighths without considering the 
decimal graduations. 


A SLOCOMB MICROMETER is readable almost at a glance—you never have to look the 


When you are doing a lot of micrometer measuring it is an advantage to have an instru- 
ment that you can work quickly and yet be positive of the accuracy of each reading. Take for 
instance, the case of the operator 
measuring screw machine products, 
as shown above. These machines are 
all rapid in operation, and in check- 
ing successive pieces before starting 
on a long run, you can’t be slow in 
taking measurements. In this instance the easy reading Slocomb has decided advantages. 


Don’t think for a moment though, that there is no “‘Slocomb”’ for very delicate measuring— 
we make micrometers, graduated to read to ten-thousandths for those who want them. 


In some types decimal equivalents are imprinted on the barrels, and in others on the 
frame. Many different styles, and sizes 
ranging from 1 inch to 24 inches. 


We make also Machinists’ Sets, Semi 
High Speed Steel Combination Center 
Drills, as shown; sizes most in demand. 
Adapted for a large amount of hard and 
accurate work—no tool chest is complete 
without a set. 


Wnite for the latest catalog 13-M. 


J. T. Slocomb Company 


Providence, R. I. 
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The Foster Geared Friction Head Screw Machine 


A cost reducer for the manufacturer handling duplicate work in quantity—one of the 
widest range machines of its class—and a model of speed and convenience in operation. 


Absolutely up-to-date in design, the ‘‘Foster” combines accuracy with durability,’com- 
pactness with handiness, and is built in sizes to take stock up to 4 inches through 
the automatic chuck. Special ‘‘Foster” features include :—Independent stops for each 
hole in the turret, quick change gears to power feed, permitting four feeds,‘and adjust- 
ability in all directions, allowing re-alignment when worn out of true. 


The construction of the headstock boxes is another ‘‘ Foster” advantage. These 

; are planed at an angle on the 
bottom, with a taper wedge 
of the same angle fitted under 
them. As this wedge is adjusted 
sideways by screws in the side 
of the housings, it is possible to 
raise or lower either end of the 
spindle to bring it in line with 
bed and holes in the turret. A 
further aid to strength is the ex- 
tension of the housings above the 
upper half of brass box, eliminat- 
ing all side strain on cap screws. 


We make Plain and Geared Head 
Screw Machines, Universal Turret 
Lathes and Special Screw Machinery. 


Full descriptions on request. Estimates 
furnished if desired. 


Foster Machine Co. 


Improved —- ie Elkhart, Indiana 


Headstock Boxes 
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THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U.S. A. 


New York Office—Singer Bldg. Boston Office—Oliver Bldg. Detroit Office—Ford Bldg. Chicago Office and Show Rooms—618-622 W. Washington Bivd. 


FOREIGN REPRESENTATIVES—Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, 
Stockholm, Vopenhagen. Budapest. Alfred H. Schutte, Cologne, Paris, Brussels, Milan, Bilbao and Barcelona. A. Asher Smith, Sydney, Australia. A. R. Williams Mchy. Co., Toronto. 


Williams & Wilson, Montreal. ‘ 
UNIVERSAL HOLLOW-HEXAGON TURRET LATHES—TURRET SCREW MACHINES—BRASS-WORKING MACHINE TOOLS 


Tre Warner & mapas Co. 
S 


CLEVELAND, SHED. Ue 


No. 6—2%’' BAR CAPACITY; 18’ SWING 


TURRET SCREW MACHINES tacit swine 
For the most exacting requirements of modern manufacturing methods 


Great productive capacity— adaptability and mechanical refinement—the result of thirty years’ experience 
devoted to the highest standard of construction. 


with 
ge 


THE WARNER & Swasey Co, 
CLEVELAND OHIO,U5SiA, ie 


14” FORMING TURRET LATHE 


TURRET LATHES—For Brass and Iron Work 


Sizes —12 to 24” swing. With Plain, Set-over or Universal Turret. With or without Geared-friction Head, 
Automatic Chuck, Cut-off, Forming Attachment, Chasing Attachment, Kte. 
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Built from Blue Prints 
of Modern Demand 


Three Step 
Cone and Double 
Back Gear with Positive 
Locking Device; Gear Guards; Quick 
Change Gear Attachment; Double Plate Type 
of Apron, with reverse feed; Star Feed Knobs and 
non-interfering device between feeds and screw cutting; Cut- 
away Tail Stock with split bushing clamping device; Wide Waist 
Carriage, with bearing on inside front track; Fay & Scott QUALITY. 


Ask for catalog Full line of sizes 


FAY & SCOTT, DEXTER, MAINE, U. S. A. 


| | The€Zvzy Ball Bearing Drilling Machine 
: ie || The Machine that Stands the Speed — Always in the Lead 


In certain classes of manufacture where drilling runs almost 
entirely to the very small sizes, much higher speeds should 
be used than even the ordinary high speeds obtainable on 
machines adapted to wide range of sizes. 


SOMETHING NEW 


The Avey Sensitive Drilling 
Machine No. 14 


Equipped with HESS-BRIGHT bearings throughout, including the Spindle 
Sleeve (see cut.) The only sensitive drilling machine on the market with 
spindles running in Annular Ball Bearings. Note the clearance of x” 
the entire length of spindle sleeve. Note also the Steel Rack inserted 
in the sleeve. The ‘‘Avey No. 14”’ is the only machine which can be 
run at the proper speeds for small drills. Spindle Speeds of 3000 to 
9000 ‘easily obtained, and can be run at higher speeds if desired. 


Write us at once for information. 


CINCINNATI PULLEY MACHINERY COMPANY, Cincinnati, Ohio 
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THIS NEW HAVEN LATHE IS A 
RUGGED PROPOSITION 


We have been making lathes since 1850 and during the 62 years of our exist- 
ence have endeavored always to market the best possible lathe that knowledge, 
experience and close study of changing conditions could produce. 


The engraving shows a 32-inch New Haven Lathe under actual shop conditions; 
note the heavily geared head stock, the proportions of the train of gears and the 
general lines of the machine. It looks substantial, doesn’t it? And it is substan- 
tial—ask any man who knows lathes. 


When you buy a New Haven Lathe you are not asked to pay good money for 
highly finished parts and mirror surfaced castings; but you are assured that the 
machine you get has been tested for alignment of head spindle and centers, as 
well as for boring, turning and facing. When a New Haven Lathe leaves our 
factory it has successfully passed all these tests and is ready for the hardest 
kind of work you can put to it. 


We can furnish motor drive when preferred—variable speed motor and control- 
ler to operate from the carriage. We can also furnish lathes arranged for motor. 


We'd be glad to answer questions and show, by any means you may suggest, 
just why a New Haven Lathe should be your choice. Sizes, 18 to 65 inch 
Swing. Catalogue shows full line. 


New Haven Manufacturing Co. 
NEW HAVEN, CONN. U.S. A. 
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SERVICE 


(Labor or Effort for the Benefit of Another) 


There is no other word more 
abused than that one—service. 
Yet here is a new meaning in 
the machine tool world—a full- 
er, truer meaning. 


There was a time when machines were 
sold by dickering and the best ‘‘dickerer”’ 
got the best of the bargain. In those days 
all obligations ceased when the machine 
was bought and paid for, and all the ser= 
vice the buyer got was what he could get 
out of the machine. 


The establishment of one price to all has 
practically eliminated dickering for price, — 
and the progressive, successful manufac- 
turer gives service with his machines, that 
is not a part of the machine itself. 


This kind of service varies, with differ- 
ent manufacturers, but all that is ordinar- 
ily expected and given is instruction in ope- 
rating a complicated machine. 


Service given with HEALD grinding 
machines, however, radically differs from 
this. It is in every sense true service, 
defined as ‘‘labor or effort for the benefit o7 
another,’’—For instance— 


When considering installing grinding ma- 
chines, there are things you would like to 
know before you purchase. Among them— 


Will it prove a profitable investment ? 
What production will it give? 


What will the quality of the produc- 
tion be? 


20 New Bond Street 


The Heald Machine Co. 


Now, right there is where HEALD ser- 
vice co-operates with you, for we will take 
samples of your work, grind them, furnish 
you a guaranteed production, tell you how 
we would handle them, and return the sam- 
ples showing the quality of work. This 
without any obligation on your part. 


When you purchase a machine, we will 
send a demonstrator to your works, in- 
struct your operator and assist in every 
way possible to obtain the best results; 
suggesting ways of chucking work, choos- 
ing the best wheels to use in connection 
with the machine, etc. — 


But we do not stop there, because 
HEALD service is yours just so long as 
you are operating HEALD machines. We 
want you to feel free to make use of that 
service at any time you have bothersome 
grinding problems, or trouble of any kind 
in connection with Heald machines. 


Before and after you’ve bought your 
HEALD you know exactly what to expect. 


That is probably the greatest reason why the 
demand for Heald Grinding Machines has in- 
creased so rapidly—and why we can refer you 
to so many satisfied customers. 


So write to us. Let us tell you some 
things that hit just you and your work. 


If you like, we’ll send one of our experts 
to confer with you—or send us blueprints 
and we’ll advise you by mail. 


A booklet ‘‘Practical Hints on Internal 
Grinding”’ will be sent free for the asking. 
It explains the HEALD way. Write for 


your copy before you turn over this page. 


Worcester, Mass. 


: SY 


December, 1912 MACHINERY 


Slotting 
Connecting- 


Rod 


Straps, 
Two at 
a Time, 
on the 


Dill Slotter 


ects 


The Dill Slotter is one of the busiest machines in the railroad shop, and this job, put 
through in the works of the Philadelphia & Reading Railroad, is one you ought to in- 
vestigate. The photograph gives a better idea of the work ‘than any description— 
showing how connecting-rod straps are handled, two at a time. The end of the slot is 
first drilled with a succession of holes; then a heavy cold saw is run in at each side to 
cut the center out. Still handled two at a time, the straps are then taken by the Dill 
Slotter and completed—there being altogether 62 lineal inches of slotting done through 
a depth of 9 inches. A slight offset near the center of the strap adds to the difficulty 
of the work and makes careful slotting essential. The time on this job, something 
slightly under three and one-half hours for the two pieces, will interest almost any 
manufacturer. 


Dill Slotting Machines have many superior features; one great advantage over other 
slotters is in the Traveling Head. If you are a mechanic, there is no need to tell you 
the importance of this advantage when working on large work which cannot be fed to 
the tool; besides this, it gives the machine much greater range. 


The same feed propositions are present for operating the head as for the table, and the 
rigidity of the head is not in the least affected by this flexible construction. Large 
clamping bolts anchored deep in the bed, on each side of the frame, tie the head in any 
desired position. Six changes of speed. 


The various sizes made and full details of construction 
in the catalogue—a postal will bring it. 


THE DILL SLOTTER PEOPLE 


KENSINGTON PHILADELPHIA, PA., U. S. A. 


Agents for Germany and Austria: Heinrich Dreyer, Berlin, Germany. Belgium and France: Stokvis & Zonen, Ltd., Rotterdam and Brussels. 
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"THE TRIPLEX BLOCK) 
The 


Human Waste 
of Industries 


35,000 killed; 2,100,000 seri- 


ous injuries are the staggering 
figures ofa single year of peace- 
ful industry. The frightful cost 
of men in industry far exceeds 
the killed and wounded of sev- 
eral great military campaigns. 


Do you need the painful and 
harrowing experience of 
a crushed life or crushed 
limb to awaken you to 
the consciousness that 
you must build or buy 
your equipment, not on 
the basis of price, but 
on the basis of absolute 
safety. This national 
crime must be elim- 
inated. | 


The perils of sus- 
pended loads, the abuse 
and misuse of chain 
blocks demand that we 
build Triplex Blocks as 
we always have; with 
the load bearing parts of 
steel; with steel chain; 


Testing the Safety of each block, by overloading it 50 per withdroppedforgedsteel 
cent in long tons. In all the years no block ever made Leake th ee 
in Yale & Towne factory has ever failed under this test. OOKS; with steel pin- 


ions; with a steel load 
sheave; and lastly with a severe 50 per cent overload test upon completion. 
We build Triplex Blocks to protect the worker who assumes the risks of your business, not 


because he wants to, but because he must. Our share in preventing this human waste is in building 
Triplex Blocks supremely well; your share is in buying only Triplex Blocks. 


Settle your hoisting problems 
with the new Book of Hoists 
(L-12). The subject is big and 
your need for this valuable book 
isurgent. Write foryour copy now. 


The Yale & Lowne Mtg. Company 


Also Duplex Blocks, Differential Blocks and Electric Hoists 


Every Block Tested to 


50 Per Cent Overload. 
Triplex Blocks 


16 Sizes: One-fourth of a ton to forty tons. 
300 Active Stocks all over the United States. 


The Makers of Yale Products g Murray Street, 
Locks, Padlocks, Builders’ Hardware 
Door Checks and Chain Hoists YALE New York, U.S.A. 
Local Offices: Chicago, 74 East Randolph Street. San Francisco, 134 Rialto Building 


Canadian Yale and Towne Limited, St. Catharines, Ont. 


December, 1912 


THE 
ROCHESTER 
BORING 
MACHINE 


MACHINERY 


67 


“The Longer we Run it the More we are Pleased with it” 


says this Rochester Boring Machine user. You can see the character of work 
he is doing; boring large and small gasoline engine cylinders—and gas engine 


work means straight and accurate bor- 
ing, always. The letter from the Turner 
Manufacturing Company speaks for itself, 
and in a manner peculiar to Rochester 
users. : 


Just as this man says, the adaptability 
of the Rochester is one of its strong 
points. Why ?—Because it has weight, 
stability, range, every operating con- 
venience, wide spread spindle bearings, 
continuous traverse of spindle without 
resetting, and many other details of 
construction and operation which assure 
efficiency on various classes of work. 


If you do machine work, you do boring, 
and for your boring you need the 
‘“Rochester.” 


TURNER MANUFACTURING CO. 
Established 1872. 


PoRT WASHINGTON, WISs., U.S. A. 
Aug. 17, 1912. 
ROCHESTER BORING MACHINE Co., Rochester, N. Y. 

Gentlemen:—Replying to your letter of the 15th, we have 
photographed the machine, working on both the large and small 
cylinders so as to show its greatest adaptability, which we con- 
sider one of the important factors. 

As far as the working of the machine is concerned, we can 
conscientiously say that it is doing all that could be expected 
of a machine of this kind; in fact, the lunger we run it, the 
more pleased we are with it, and the more we see its 
possibilities. 

We have turned out the most perfect 5 H. P. engines with 
it that we have ever built, and the cylinders were bored with 
only two cuts, a roughing cut, and reamed with a four blade 
reamer of our own make. The cylinders were so perfect that 
the engines tested out in about one-third of the usual time. 
This is a 5” bore cylinder. 

We bored a 12 H. P. cylinder yesterday, 714’ bore, in which 
there was 1-1000’ variation from end to end, and the cylinder 
was perfectly round so far as we could discover with a microm- 
eter. This was done with a two cutter finishing tool. We 
expect even better results, both as to output and quality, when 
we have completed our tool equipment. 

You can imagine how well pleased we are with the machine 
from the foregoing results, especially in view of the unfortunate 
experience that we have recently gone through with cylinder 
boring machines. Thanking you for past favors, we are 
Very truly yours, 

TURNER MANUFACTURING Co. 
L. M. Turner, Gen. Mer. 


s 


Catalog and full details on request. 


ROCHESTER BORING MACHINE CO., Rochester, N.Y. 
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Some Others 
auto have 
factories from 2 


are 
equipped 


to 8 
of the 


with various 
one styles 
of and 
our $1zes 
Gang in 
Drills use 


22%” Swing Sliding Head Gang Drill (Style B.) 


The two gangs illustrated herewith are only two of the various size and style gang drills we make, and we 
think it would be to our mutual interest if you would write us for our drill catalogue, which covers our line of 
gang drills, upright drills, and one or two other machines which are of interest to the auto trade. 

For instance, we make a 20-inch gang drill which can be equipped with automatic approach and return feed 
to the spindle and is known as style ‘‘A.’’ We also can furnish our 20-inch Gang Drill, style ‘‘B,’’ which has self 
feed and automatic stop in combination with plain lever feed and worm feed. We also can furnish our 20-inch 
Gang Drill known as style ‘‘C’’ or ‘‘D,’’ which gangs do not have the single table and box column, but are 
equipped with individual tables and individual columns; likewise, on the larger size gang drills we can furnish 
either the box column and single long table or individual columns and table. 

You will note our standard countershaft is driven by one tight and loose pulley and yet all spindles can 
be run together or separately. If the customer prefers, we can furnish a tight and loose pulley for each spindle, 
though we believe that our standard countershaft is far more practical. : 

We make a 26-inch Swing Sliding Head Gang Drill, and also a 22%-inch Swing Stationary Head Heavy Duty 
Gang Drill, which will take care of holes up to 2-inches in diameter in solid steel. 

Please take note that the gang drill is not only adapted for drilling, but also for reaming and facing; combi- 
nation tools and box mills can be used to good advantage on the different spindles. Also note our tapping 
attachment can be furnished on the spindles of the gang drill. 

If you do not have one of these gang drills in use at the present writing, we are confident that it will prove to 
our mutual interest for you to look into the matter. We shall be very glad indeed, to send you our catalog. We 
would like information as to the material and the size holes that you would consider drilling on the gang drill. 


W. F. @ JOHN BARNES COMPANY 


FOREIGN AGENTS—Fenwick Freres @ Co., Paris. Heinrich Dreyer, Berlin. 
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We 
make 
various 
sizes, 
drilling 
holes 
up 

to 2" 
diameter 
im 

solid 


steel 


22%” Swing Stationary Head Gang Drill (Style B). 


Spindle travel of 14°/ inches. 


LOOK HERE | Table travel of 141% inches. | 
® Distance from column to spindles 111% inches. | 


Distance between spindles 20 inches. 


This Gang Drill Has / A 4-spindle gang weighs 5800 lbs. 


\ Table measures 17 x 80 inches on 4-spindle gang. 


This Gang Drill has driving capacity of a 26-inch swing drill; is equipped 

with back-gears, self-feed and automatic stop. Our Geared Tapping | 
Attachment can be furnished on one or more spindles. Machine is | 
driven by one main driving belt, and yet each spindle can be run | 
separately, or all spindles at one time, We also make other sizes of | 
Gang Drills and complete line of Upright Drills. | 


231 Ruby Street, Rockford, IIl., U.S.A. 


Chas. Churchill @ Co., London. F. W. Horne, YoKohama. 
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SPARTAN 
SS, 


TS FOR HEAVY DRIVES 


SPAR ee 


ol-4 ee | ee 
aod Soe 


the great finishing mill shown in the photograph is no exception. The heavy 

load, which must be picked up at the very start of the rolling operation, com- 
bined with the great amount of oil thrown by a machine of this type, will cause 
slipping and rapid deterioration in any ordinary belt. 


GS the mill drives are uncommonly hard on belts, and the belt service required by 


Spartan Leather Belts are giving splendid results in just such service all over the 
country. Wherever unusual conditions prevail, Spartan Belts have the preference— 
for transmitting high power, picking up heavy or sudden loads, and where heat, 
steam, gas, oil, water and acid fumes create additional difficulties. 


The more work piled on a Spartan Belt the tighter its grip, and the greater its economy 
in comparison with other belts. If they’ll carry the hard loads of steel rolling mills, 
they’ll give satisfaction in any service—how about yours? 


Spartan Leather Belting is made in all sizes, every belt guaranteed to resist heat, fric- 
tion, steam, oil, etc. More than that it is guaranteed, when used under the same con- 
ditions, to last longer and give better service than any form of transmission. 

Send for a SPARTAN Booklet. Its 24 pages contain in- 


valuable information to every belting buyer. Just fill in and 3 
mail us the coupon. You will get booklet by return mail. The Graton & Knight Mfg. Co. 


Worcester, Mass. 


dh ald ? Please send me a copy of your Spartan Booklet 
e fa on hig 2. 0. as advertised in MACHINERY, December 1912. 


WORCESTER, MASS., U.S.A. Name sscsasca strates er, She cee) cele ee 
G &K Branches Cleveland. 1857, Minneapolis... Portland, Ore." Pla An anc He oak Sc cated ONE ae ee ee 
Atlanta. Detroit. New York San Francisco.) (00, ati ae Gear canon ty Pe ke 
Boston. Kansas City, Mo. Philadelphia. Seattle. SELES steve aieteicselarsie:aloraluiers oheitvel sloialetotetcivicln ecalaferrurese wes siettervinns 
Chicago. Milwaukee. Ee Pittsburg. St. Louis. . ; 


LOOK FOR THE TRADE-MARK City 
Selling Agents for Texas: Graton & Knight Mfg. Co. of Texas, Dallas, Texas. 
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Just a Turn 
of the Wrist 


Brings the lever feed to the most convenient 
operating position—on the Leland ‘‘Sensible 
Sensitive’ Drillmg Machine. This and the pos- 
itive spindle stop are two of many Leland fea- 
tures which appeal because of their simple 
effectiveness. The accompanying photographic 
reproduction of the spindle and head illustrates 
these points. No moreshifting of the head on the 
column ‘‘just a little” to bring the operating lever 
to a convenient handling position. With the 


Leland “‘Sensible Sensitive’ 


a simple twist of the wrist upon the knurled sec- 
tion of the lever releases the ratchet pawl so that 


it may be slipped to the next notch, or brought 
to any desired position. 


1 oe 
it ey 
ie 
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The action requires only a few sec- 
onds, the pawl springing back into 
place the instant it is released. 

The positive spindle stop is equally 
efficient. A simple affair, not much 
of it; but extremely handy when drill- 
ing holes to the same depth or coun- 
terboring seats for machine screw 
heads. Just a twirl of the knurled 
stop collar, followed by the locking 
collar, completes the adjustment — 
and no matter where the operator’s 
thoughts are, he simply can’t drill 
too deep. 


Let us send you Circular R 
with full details of the 


SENSIBLE SENSITIVE DRILL 


Patents Pending. 


BUILT BY 


W. H. LELAND & COMPANY 


WORCESTER, MASS. 
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0" Century Drilling Illustrated 


Here’s another job where the Colburn excels—a suggestion more of range 
than of the remarkable power for which this machine is noted, indicating 
the varied classes of drilling, counterboring, tapping and other operations, 
that can be handled efficiently on this most modern of drilling machines. 


Speeds and feeds on a Colburn are limited . 
only by the capacity of the drill used. 


COLBURN MACHINE TOOL COMPANY, Franklin, Pa. 


ForEIGN AGENTS—Schuchardt & Schutte, Berlin, London, Vienna, St. Petersburg, Stockholm, Prague, Tokio, 
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Wherever 
Henry & Wright 
Ball Bearing 


Drilling Machines 
Are Installed 


they have a way of 
crowding out machines 
of other makes, that 
can only result from 
definite and proven 
superiority under all 
conditions. 


In the representative shop, 
where the accompanying 
views were taken, Henry 
& Wright Machines are 
used almost exclusively. 
This is in no way because 
they are Henry & Wright 
Machines, but because, in 
competition with other 
drilling machines, they 
have shown an economy 
that spells profit on the 
investment. 


Henry & Wright 
Ball Bearing Drilling 
Machines 


increase production, save 
power, reduce operating 
and maintenance cost to 
the minimum. In their 
special field, sensitive drill- 
ing up to 34” holes, these 
machines ask no favor— 
just a try-out. 


The latest model, Class B, 
should interest you—write 
us for specifications. 


The HENRY & WRIGHT 
MANUFACTURING CO. 


HARTFORD, CONN., U.S. A. 
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Accuracy is the F rst. P rinciple of the 


HIS principle along with the other ‘‘Universal’’ features goes far to make the machine a 
power in its field and a prime favorite for modern manufacturing. For instance, in develop- 
ing, perfecting and building an automobile—a new design, perhaps, which must line up to and 
pass previous efforts—it is obvious that the highest standards of accuracy must be maintained. 


The Brightwood Motor Mfg. Co. of Springfield, Mass.—with just this class of work to handle— 
have assured themselves that the Universal Boring Machine is the one machine for exact results. 
They employ the ‘‘Universal’’ for boring gear and crank cases, cylinders, etc., and the machine 
has proved its efficiency and economy from every standpoint. 


The larger illustration, photo taken at the Brightwood plant, shows the machine boring 
cylinder castings, one piece in position for working and others piled up in front of the machine. 
These cylinders, cast ‘‘en bloc,’’ are held on the machine in a special fixture, a close view of 
which is given in the smaller engraving. 


UNIVERSAL BORING MACHINE CoO., 


AGENTS: Hill, Clarke & Co., Boston, New York, Philadelphia, Buffalo, Cleveland, Chicago. 
Brown & Zortman Machinery Co., Pittsburg. 
The Mine & Smelter Supply Co., Denver. 
Harron, Rickard & McCone, San Francisco, Cal. 
Aumen Machinery Co., Baltimore, Md. 
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niversal (Horizontal) Boring Machine 


The cylinders are cast from very 
close grained Vanadium iron, which 
is difficult to work, and as they do 
not depend upon grinding for finish- 
ing the piece the boring must be 
accurate—in fact, the limit set for 
this work is 0.0005”. 


Points which make the Universal 
Horizontal Boring Machine so suc- 
cessful on automobile work, as on 
other lines of manufacture, are the 
ease of operation, the wide range of 
speeds and feeds obtainable, and 
above all the dependable accuracy 
which is a recognized feature of 
‘‘Universal’’ boring. 


This Universal Boring 
Machine is adapted 
for your work. 


/ 


Write 
for 
Special 
Circulars 
or list 
of users 
in your 
neighbor- 
hood. 


HUDSON, MASSACHUSETTS, U.S.A. 


FOREIGN AGENTS: Alfred Herbert, Ltd., England, France, Switzerland and Italy. 
Heinrich Dreyer, Germany and Austria-Hungary. 
Allied Machinery Co. of America, Russia. 
Wilh. Sonesson, Malmo, Sweden. 
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MUELLER HEAVY DUTY ENGINE LATHE | 


A High Built to meet 
Grade, the severest 
High Power requirements 
Manufacturing of the 

Lathe modern shop 
Simple and Rapid and 
Accurate Durable 


This cut shows our 18’ Heavy Duty Engine Lathe, a machine which can be used 
for either tool-room or manufacturing purposes. It is highly accurate, built for 
hard service and very convenient to operate—the operator is not required to 
move out of his position in front of the machine. 


Let us submit further particulars, and we know you will be interested. 


THE MUELLER MACHINE TOOL CO., Cincinnati, O. 


RADIAL DRILLS AND LATHES 


’ 


| Face Ten Surfaces as Easily as One 


The Springfield=- Brandes 
Vertical Grinding Planer 
shown in the illustration, is 
facing off the top of a row of 
steel castings. These pieces 
are faced on both sides, and 
the average time required per 
piece for taking off the stock, 
not including the handling, is 
one minute. 


The Springfield-Brandes 


method of facing castings, 
forgings or metal pieces of 
any kind, is far ahead of 
milling and planing. This 
machine will do better work 

| 7 and more of it, due princi- 
pally to the ring wheel which covers the work, cuts all of the time and produces flat 
surfaces. Strong points in connection with our machines are heavy construction, smooth 
running, reversing action, independent bearings for driving pulley, thus relieving the 
spindle of belt strain, and the general convenience of operation. 


We shall be glad to grind sample pieces of your work free of charge, give actual 
demonstrations or submit time estimates from your blue prints. Write us. 


The Springfield Manufacturing Company, Bridgeport, Conn. 
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Close Limits and Fast Time 


are attributes of the Bullard Vertical Turret Lathe on automobile work that make 
it a power in this special line of manufacture. It is not only a pace-maker on production and 
accuracy, but the machine that stands up on the “long grind’’—the machine to assure 
“‘results,”’ with the least possible demand on the operator—either mental or physical. 


A typical Bullard automobile job is shown in the photograph, taken at the plant of the 
Pierce Arrow Motor Car Co. at Buffalo—piles of work in the background, the job on the 
machine. 


The 18 inch fly-wheel shown in process is finished all over, as indicated in line drawing, 
(in two settings) at the rate of thirty-five minutes per piece, averaging sixteen wheels per day 
for a run extending over several weeks. 


Accuracy and high-quality finish are prerequisites in Pierce Arrow work and the results 
obtained from the first machine warranted the installation of others. 


The truck hubs shown in the foreground of the picture constitute another good Bullard 
job; they are made from steel castings and finished all over; the size limits calling for very 
accurate work. 


The Vertical Turret Lathe 


saves time on the single piece or the small lot as well as on the ‘“‘big run.”’ 


The features which ‘‘cut time between cuts” and ‘“‘cut the cutting time’? make propor- 
tional savings whether the lot be large or small. 


If you are still “without” the Vertical Turret Lathe in your shop, you need our literature 
—a word will bring it, ask for Catalog MV-22. 


THE BULLARD MACHINE TOOL COMPANY 


BRIDGEPORT, CONN., U. S. A. 
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Some of the Libby Turret Lathe Production 
Records sound like Arabian Nights Tales— 
But they’re Facts! 


“This job has been taking us 6 hours”, con- 
fesses an enthusiastic Libby convert. The 
Libby Lathe now does it in 1714 minutes. 
(This is a double steel ball race.) 


In another shop—a wide-awake one—a Libby 
Lathe is replacing two “efficiency” machines, 
and is saving $250.00 a month! How long 
before it will pay for itself? These are facts! 
Wecan prove them. These are only two in- 
stances. We have many just like them. There are certain fundamental reasons, discussed in our catalog, 
why the Libby Lathe can do such things. You owe it to yourself to investigate this remarkable machine. 


“Libby’’ 18’’ High Power Rapid Production Turret Lathe 


We make estimates on specifed work. The figures may seem phenomenal, 
but we back them with a definite and positive guarantee to install a ma- 
chine and meet them or beat them by actual performance in your own shop. 


INTERNATIONAL MACHINE TOOL COMPANY, Indianapolis, Indiana 


EUROPEAN AGENTS: Schuchardt & Schutte, Berlin, Vienna, London, St. Petersburg, Budapest, Stockholm, Copenhagen. 
A. Engelmann & Co., Liege, Belgium. 


STOCKBRIDGE TWO-PIECE-CRANK SHAPER 


Changes of speed can be made instantly. You get just the speed wanted, without engaging 
intermediate gears. When shaper is stopped, driving shaft is locked; the motor can run with- 
out danger of shaper starting up while work is being placed in vise. 


Our Two-piece-crank gives results that can be secured with no other shaper. 
IT IS A TIME SAVER. Catalog illustrates and describes the motion. 


STOCKBRIDGE MACHINE COMPANY, Worcester, Mass. 


New York City Office; Niles-Bement-Pond Co., 111 Broadway; Chicago Office; Niles-Bement-Pond Co.. 561 McCormick Building: : 
Offices; Harron, Richard & McCone, 139 Townsend St., San Francisco and 164 No. Los Angeles St., Los Anielen! rae Pacific: Coast 
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The LeBlond No. 4 Plain Heavy Duty Cone Type Miller 


Weight 7000 Pounds 


Has Greater Driving Power than any other cone type miller built. 

A feed lay-out designed in the proportion of a main drive. 

More weight in the BUSINESS END than any other No. 4 Miller built. 
Power feeds in all directions. 

Hardened steel spindle bearings. 

Full Box Section Knee—Extended knee-to-column bearing. 

All feeds spur gear driven. 

Total weight greater than any other No. 4 Miller built. 

AND WE HAVE ELIMINATED EVERY BIT OF LOST MOTION 
FROM THE OPERATING SCHEME. 


The R. K. LeBlond Machine Tool Company 
CINCINNATI, OHIO 


Domestic AGENTS—Caldwell Bros. Co., Seattle and Tacoma, Wash. Eccles & Smith Co., San Francisco and Los Angeles, Cal. Hendrie 
& Bolthoff Mfg. and Supply Co., Denver, Col. Niles-Bement-Pond Co., New York, Philadelphia, Boston, Pittsburg, Chicago, St. Louis, 
Birmingham and Hamilton, Ohio. J. L. Osgood, Buffalo, N. Y. W.M. Pattison Supply Co., Cleveland, Ohio. Portland Machinery Co. 
Portland, Ore. F. E. Satterlee Co., Minneapolis, Minn. Oliver H. Van Horn, New Orleans, La. C. C. Wormer Mchy. Co., Detroit, Mich. 


FOREIGN AGENTS—Henry Benedictus, Antwerp, Belgium. Benson Bros., Melbourne and Sydney, Australia. Etablissements W. Steinhaus 
& Cie., Paris, France. De Fries & Cie, Dusseldorf, Germany. Van Rietschoten & Houwens, Rotterdam, Holland. Dodson Mfg. Co., Torreon, 
Coah., and Sabinas, Coah., Mexico. General Supply Co. of Canada, Ltd., Ottawa, Ont., Toronto, Ont., and Winnipeg, Canada. General Supply 
Co. S. A., Mexico, D. F. Mexico. Hallman Machinery Co., Vancouver, B. C. Alfred Herbert, Ltd., Coventry, England. J. Lambercier & 
Co., Geneva, Switzerland. Nielsen & Winthers, Copenhagen, Denmark. Western Machinery and Supply Mfg. Co., Calgary, Alberta, Canada. 
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| HOEFER ASSEMBLING DRILLERS 


Designed for Light Drilling on Large Plates 


Assembling 


Driller 
with 
Belt 


BSE 


These machines drill holes up to % 
inch and to the center of 45-inch 
circles. Both drillers are carried in 
stock, ready for prompt shipment—and 
the price, $44.00 net f. 0. b. cars, 
Freeport, for either. 


The o JYGFER line of Drillers includes 
regular stock types and ‘‘Specials,” Mul- 
tiple Drilling Heads, Cylinder Drillers, 
Gang Drillers in almost any combination. 


We are specialists, and invite your 
questions— anything concerning drilling 
methods or machines. We have solved 
many difficult problems and saved much 
time and money. If we can help you 
we'll gladly do so. Write us. 


o Haren Mre.@ 


Freeport, Illinois, U.S. A. 


There are many lines of manufacture 
which demand the drilling of numerous 
small holes scattered over large surfaces, 
and on this class of work o J/arer 
Assembling Drillers take first place in 
efficiency, economy and convenience. 


‘These machines were first put on the 


market away back in the early days of 
the bicycle boom, for assembling frames, 
but soon proved their adaptability for 
such a wide range of other work that 
there has been'a steady demand for 


them ever since. They are made in two 


types, Friction and Belt Drive, each of 
which fits certain requirements a little 
better than the other, but both are 
money makers for their owners. | 


Friction - 
Driven 
Assembling 
Driller 
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Full Gear Drive 


When you wish to drill 1234” 
holes in steel you need a machine 
which you are sure will do the 
work. Our full gear drive is 
what you are looking for. 


Speed Changes 


All changes to speeds of drills and 
table feed are obtained by either sliding 
or tumbler gears. No tooth clutches 
are employed. 


Spindie Bearings 


The drill spindle Spindle Bearing and 
Supporting Arms of Multiple Drills cor- 
respond to the limbs of the human be- 
ing—if any portion of the limb is weak, 
the whole body is weakened; so with a 
multiple drill—if any of the spindle 
parts are ill designed or constructed, the 
whole machine is weak. We build our 
drills with these parts mechanically 
correct. 


MACHINERY 


2 Levers, giving 6 
changes to drill 
speeds. 


Table Feed 
Change Lever 


Sliding Spool — 
2-1 reduction on 
table feed. 


Feed Shaft to 
Table. 


Automatic Knock- 
off to Table Feed. 


Belt Shifter 


Constant Speed 
Drive Pulley, 16’ 
diam. by 5’ face. 


Loren apa 


ndle Drills 


No.3 DRILL. 12x 18” Rectangular Head 


Universal Joints, 
our own design, 
all friction sur- 
faces hardened. 


Head—WiIII cover 
all layouts up to 
12? xX 18g 


~ Drill Spindles — 


Have heavy bronze 
bearings and sup- 
porting arms of 
special construc- 
tlon. 


Broad faced Steel 
Rack cut from 
solid stock. 


Table Surface 17” 
x22”— Oil grooves 
around edge, ‘T”’ 
bolt slots for clam- 
ping Jigs. 


Hand Elevating 
Lever to Table. 


Feed Operating 
Lever — Pulling 
up engages feed, 
pressing down dis- 
engages feed. 


, MACHINE CO., 16 N. Front St., GRAND RAPIDS, MICH. 


NEW YORK OFFICE: 30 Church St. 


EXCLUSIVE REPRESENTATIVES: Chas. A. Strelinger Co., Detroit, Mich. E. A. Kinsey, Cincinnati, Ohio. 


Alfred Schutte, Brussels, Belgium. Joseph T. Ryerson & Son, Chicago, Ill. 


A New Cutting-Off Machine 


This improved 1911 model will cut all shapes and 
sizes of metal up to 8-in. diameter. 
It is motor driven; has positive sprocket chain and 
gear feed, with fourchanges of feed from gear box. 


Is powerfully back-geared, ratio 48 to 1. 


Saw has 


two speeds from cone pulleys and is lubricated by 
oil pump from oil reservoir inside of base. A rapid, 
practical, high grade machine. Sizes 4-in. to 10-in. 


Send for Circular 


Nutter & Barnes Co., Boston, Mass. 


“KERN” 
IS 


EFFICIENCY 
DRILLING 


No time wasted in 
adjusting pulleys 
or tightening belts 
after changing 
speeds. The 
““Kern ’’ has end- 
less belt drive, with 
four speed 
changes, is. ball 
bearing through- 
out, has graduated 
spindle sleeve with 
adjustable collar 
and every other 
convenience. 


Send for the 

catalog and be 

convinced that 

your next pur- 

chase should be a Kern High 
Speed Drilling Machine. 


THE KERN 
MACHINE 
TOOL CO. 


HAMILTON, OHIO, 


Alfred Herbert, Coventry, England. 


DRILLING 
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Billings eSpencer DROP HAMMER 


(PATENT IMPROVED MODEL C) 


Improved board clasp catch-up does away with latch and connections at side for 
holding ram suspended. 

So located that oil cannot get between clamps and boards. 

Special solid design of uprights. 

No weakening perforations necessary in placing of attachments. 

Weight of Drop Hammers—from 400 to 3000 pounds. Write today for descriptwe catalog. 


THE BILLINGS @ SPENCER CoO., Hartford, Conn. 


Broken Tangs? Use “Perfect Double-Tang”’ Sockets 


What do youdo with broken tang drills, otherwise in good shape? 
With the ‘‘Perfect Double-Tang” Socket all you have to do is 
grind a second tang on the shank below the one that twisted off, 
slip the shank into the socket, and you have practically a new 
drill—and all done in two to three minutes’ time. The new tang 
fits the lower slot in the ‘‘Perfect Double-Tang” Socket and is 
25% to 60% stronger than the original one. Folder 19-M gives 


complete details. 
~e Lwist Drill Co. 


CLEVELAND NEW YORK CHICAGO 


Steel Always Reliable ENGINEERS AND MACHINISTS 


Design and build AUTOMATIC AND SPECIAL 
MACHINERY of all kinds. Inventions perfected. 
Builders of Variable Speed Iron Planers. 


Correspondence solicited. 


Double Geared 


COES WRENCH CO., - Worcester, Mass. Arch Drawing Presses 
Or, J. H. Graham & Co., J. C. McCarty & Co., N. Y. For Re-drawing Long Shells 


ULV AIT 


—— 


$4368. OO Saved in 1 ONE YEAR on 
Bf an Investment of $100.00 


One of our customers is doing the work of 
8 men on one of our Noiseless Rotary Rivet 
Spinning Machines operated by a boy. 


The work, when finished, has a much bet- 
ter appearance than can be obtained by 
hand or hammer blow process. 


It takes but one second to head a rivet 
with one of these machines. Send us sam- 
ples of your work and let us demonstrate 
to you just what can be done on these 
machines. Catalog? 


No. 3 Arch Drawing Press (3860) 


Besides the Double Geared Presses 
we make a line of Single Geared 
Presses for lighter work. 


BUILT BY 


The Waterbury Farrel Foundry & Mch.Co. 
WATERBURY, CONN., U.S. A. 
WESTERN OFFICE: 1012 Williamson Bld’g., Cleveland, O. 


The Grant Mfg. & Machine Co. 


80 Silliman Ave., BRIDGEPORT, CONN. 
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“WE SAVE $1,000 PER MONTH 


In using an Ajax Reclaiming Rolls in our Ratlway Forge Shop’”’ 


That is the unbiased statement made by one railroad man 
to another who had asked his opinion about buying our 
Reclaiming Rolls. 


No greater praise than that could be found; nor could any greater proof than 
this be asked as to the decided economic value of 


AJAX RECLAIMING ROLLS 


$12,000 PER YEAR SAVED 


On a single Ajax Reclaiming Rolls. Is that not worth while to any railroad? 
Is it really not good business to write us and let us tell you fully just how this 
machine will save you that same 


ENORMOUS WASTE IN YOUR SHOP? 


View of Ajax Reclaiming Rolls, showing Main Reducing Rolls, Splitting Rolls, with Complete Fittings and Parts. 


Wnite jor particulars. 


THE AJAX MANUFACTURING COMPANY 


CLEVELAND, OHIO, U. S. A. 
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rmstrons 


‘lo ol olders 


Leaders for 


y 
STRONG 


aN y 


Leaders in Efficiency and Economy, Cutting Capacity, and Accuracy, in lowering 
Labor Costs and Upholding Machine Capacities. Without the ARMSTRONG Tool 
Holders the expense of using High Speed Steel Lathe and Planer Tools is almost 
prohibitive; they make one pound of cutter steel equal ten pounds of forged tools, 


save all forging, 70% grinding and 90% Tool Steel, and outwear and outwork other 
tool holders two to one. Write for New Catalogue, A-12. 


ARMSTRONG BROS. TOOL COMPANY 


“THE TOOL HOLDER PEOPLE” 
313 N. Francisco Ave. CHICAGO, U. S.A. 
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ACME BOLT CUTTERS 


Distinct, positive, money-saving advantages are secured by the use of Acme 
Bolt Cutting Machinery—advantages that can be figured down to their actual 
dollars and cents values. The simplicity of the Acme Die Head construction is 
one of these advantages. There are but three principal parts, all made to 
standard gauges and interchangeable, with a simple adjustment which cannot 
shake loose and yet is so fine that threads can be cut to absolute sizes. 


THE 


ACME 
MACHINERY cogs, 
Cleveianp 


There are also the advantages of strength and durability—all parts made of 
tool steel, hardened and ground to size; designed and assembled to withstand 
the quick action of automatic machinery; every part exposed to view and im- 
possible to clog up with chips or scale. Years of constant use and the few repair 
parts ever required prove our durability claims. 


Acme Die Head simplicity lowers manufacturing costs—enables us to market a 
die of more than ordinary strength and capacity at a comparatively low price, 
not alone for the complete die but for separate parts as well, and this saving 
mounts up to a big total during the useful life of a machine. 


Acme Bolt Cutters have advantages of their own — if you 
cut bolt threads, you will be interested in them—may we 
send the Catalogue of Acme Bolt and Nut Machinery ? 


THE ACME MACHINERY COMPANY 


CLEVELAND, OHIO 


FOREIGN AGENTS: A. H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao and Barcelona. Schuchardt & Schutte, Berlin, Stockholm, 
St. Petersburg. Donauwerk Ernst Krause & Co., (Vienna), Austria, Hungary and the Balkan States. C. W. Burton, Griffiths & Co., London. 
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Bronzes 


These 
Special Metals 


long ago passed the ex- 
perimental stage. Their 
quality is- guaranteed by 
those who use them. In this 
advertisement we show you 
the use to which our metals 


are put by a few of our im- 


portant customers 


for 
Copy American 
of our Bridge Company 
New Booklet. 
Otis 


Elevator Company 


Pennsylvania 
Railroad Company 


Westinghouse 
Machine Company 


and a host of other users. 


THE WILLIAM 
CRAMP@SONS_ 
SHIP @ ENGINE 
BUILDING CO. 


PHILADELPHIA, PA. 


December, 1912 


MACHINERY 


Cone pulleys and 
complicated coun=- 
tershafting and 
belting are done 
away with. Con- 
stant speed motor 
may be used 


A Universal 
Precision 
Grinder and 
Lathe 


Combined 


TOOL which retains its precision qualities throughout the life of the ma- 
A chine. There’s no belt pull, no strain on the spindle or head, and the 
spindle is automatically retained in perfect adjustment in its tapered 
bearings, by the action of the mitre gears. There’s no readjustment of bearings, 
no waiting for them to cool off—in fact, perfect alignment 1s maintained, always. 


A hardened dise ground to a flat surface—then slightly lapped—does not show 
gear or chatter marks. Scientific reasons are—perfectly generated mitre gears 
so arranged that they automatically take up their own lost motion and draw 
spindle into the bearings when in motion. 


Our self-contained, cushioned, driven disc automatically takes up wear between 
friction members; it furnishes positive power on all speeds forward and reverse, 
releases the portion of the driving friction filler which has the longest travel, 
and eliminates all vibration. 


The foot pedal control instantly separates the friction members and at the same 
time acts as a brake, stopping the spindle, at any speed, zm less than one revo- 
lution—permitting the cutting of threads right up to a shoulder with safety. 
Heavy, continuous spindle bearings, rigid, accurate construction and a fool 
proof friction drive make these machines the greatest precision tool-room 
propositions on the market. 


Tt 

interested 

send 

for the “dl ones Une 
catalog. | 


tachment. 


The Cincinnati Standard Head Lathe 
and Slide Rest Screw Cutting At- 
Threads 10 to 80. No 
universal joints in this attachment. 


A FEW CINCINNATI 
PRECISION LATHE 
TALKING POINTS 


Elimination of cone 
pulleys and compli- 
cated countershaft= 
ing and belting. 


Spindle automatic= 
ally retained in 
perfect adjustment. 


Quick positive 
change of speeds 
and reverse without 
shifting belts. 


Total absence of 
vibration. 


Absence of belt pull 
or other strain on 
spindle. 


Continuous spindle 
bearings. 


Uniform tempera- 
ture of spindle bear- 
ings under all 
speeds. 


An excess of power, 
permitting of 
roughing as well as 
most delicate fin= 
ishing cuts. 

Adaptability to use 


of constant speed 
motors. 


The 


Cincinnati 
Precision 


Lathe 


Company 


Dept. D. 
Fosdick Building 


CINCINNATI 
OHIO 
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aft—eir Ce Ser vice 


is the modern, time saving,worry 
eliminatin method tor ma abate 
special tools, deve loping ideas, man 
ufacturin machines ~A strictly 
contract ‘proposition or roducin 
manufacture articles of 
wide diversity and purpose. 


gree 
fed x 


Taft—Peirce Service 


combines all the essentials of 
modern manuft acturing ~ found ry, 
factory and shop: equipment, en Ineet 
ing staff and experience : ea et 
ledge and shall. It is “Service” 
of? oie highest order at costs lower 
in some cases fhan can be reached 
by other means or methods. 


digs and hixtures 


Let_us tell you what our Tool Mak 
ing Department {or instance,could oO 
in desi ning and ma Ing dies, jigs, 
fixtures, patterns, etc., for your 
special purposes. 


kell be glad Zo answer questions, Ov 
Zo send a representative. Che new 
Bookle? will geve (You an idea of our 
facilities and shows some of the 
work we have done. 


‘G he lafi~ Peirce 


Manufacturina Co. } 
Woonsocket Rholde Island 


New York : 165 Broadway Detroit Bll Majestic Bldg 
Chicago : 1038 Nationa Lif’ Bldg. i 
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The Application of Titanium to Steel and Iron 


is only five years old, but much has been ac- 
complished in that time. If you don’t yet know 
its value, its economy, its fore-ordainedness—this 
is your chance to get posted. 


TITANIUM increases the uniformity of the pro- 
duct, removes gases—thereby preventing blow holes 
—adds several hundred per cent to the endurance 
of the metal. 


More than half of the steel makers in this coun- 
try and many of the iron foundries are now using 
Titanium Alloy. 


It has a greater sale than all other alloys com- 
bined, above the grade of manganese and silicon. 


In 1911 alone they Titanium-treated over 400,000 
tons of steel—and our booklet ‘“Titanium in Steel’’ 
explains why. 


TITANIUM-ALLOY is working wonders in steel 
rails, which fact alone proves its merits in other 
equipment requiring durability. 


If you are interested in any way in steel or iron, 
you are interested in this greatest cleanser for both 
these metals—and should ask for our Booklets. 


Begin your “Titanium study” today by sending us the coupon below 


TITANIUM ALLOY MFG. CO., Niagara Falls, New York 


Pittsburgh Office, Oliver Building. 


AGENTS: The Primos Chemical Co., Primos, Pa. 


GENERAL OFFICE AND WORKS, NIAGARA FALLS, N. Y. 


PACIFIC COAST: 


Chicago Office, Peoples Gas Building. 


Eccles & Smith Co., Los Angeles, San Francisco and Portland. 


ee) CN eee 


Send me your Booklets: “Titanium in Steel’, “Titanium in Iron”. 
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ECONOMY 


Rhineland Patented Double Acting 
Thrust Bearings 


will solve the thrust problem for you. They are built to solve it. Take the instance shown 
above —it’s an ordinary construction where a worm and a worm wheel are employed—the 
thrust may be in one direction only, or may be intermittently applied, first in one direc- 
tion and then in the other—but it’s taken care of in the most efficient and effective way. 


You can save Power, Space, Material and Machining 


Further, this bearing gives longer life to the parts of your machine 
and eliminates troubles you have at present where thrustis 
exerted, especially where worm gears are used. It 
_ makes your worm gear work compact, eliminates 
Pe, any suggestion of bulk and permits possibil- 
ities in connection with worm gears that 
have not before existed. This device is uni- 
versally used in Europe and will be in Amer- 
ica. It is self-centering, operates on only one 
row of balls and is made of the finest crucible 
steel that can be especially manufactured for 
Bearing purposes. Compare with the ordinary - 
cumbersome so-called Double Acting Thrust 
Bearing and compare the efficiency of this with 
that of your plain Bearings. Whether you are 
interested in elevator construction, automobile build- 
ing or machine tool work, you have the thrust to 
deal with and will be interested. 


for this 


Pomp, Tah e / THE RHINELAND MACHINE WORKS CO. 


completely and will 140 West 42d Street New York, N. Y. 


be mailed on request. Maschinenfabrik Rheinland, A. G., Dusseldorf, Germany. 
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This Installation of 
Whitcomb Planers 
Speaks for Itself 


HE thirteen 17-inch Whitcomb Planers which constitute the Planer Room 
equipment at the works of the Lapointe Machine Tool Co., Hudson, Mass., 
are tangible proofs of the durability and all-round efficiency of these machines. 
The Planers are set up on several lengths of beds, to best accommodate the various 
forms of work; but the most striking fact about the installation is that not more 
than two machines were ordered at a time, the first being put in service in 1906. If 
the purchase of thirteen Planers, one or two at a time, in six years, doesn’t prove 
these machines worth your careful investigation, we don’t know what will. 


Whitcomb Planers are heavy and well proportioned, strongly geared and adapted 
to both light and heavy work. In workmanship and general efficiency they are 
unexcelled. They are accurate, especially handy, reliable and economical. 


Bulletins containing complete specifications are at your service 
or any special information bearing on your own work. 


Whitcomb- Blaisdell 
Machine Tool Co. 


WORCESTER, MASS. 
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A Chucking Conundrum Successfully Solved 


How would you hold the 

malleable iron casting, 

shown in the engraving, 

to insure sufficient rigid- 

ity to face the flange with 
‘a wide forming tool? 


The piece has a steel tube 
brazed in place, so it can- 
not be gripped on this 
section without danger of 
starting the joint during 
the turning. To hold it 
on an expansion arbor 
would necessitate per- 
forming two separate 
operations on the piece; 
but it can be gripped on 
the short %%-inch “‘land’’ 
by the three jaws of a 


SCHUCHARDT & SCHUTTE “COLUMBIA” CHUCK 


and held so firmly that even the heaviest cuts won’t budge it 

in the chuck jaws. For instance, in this case the grip is so 

positive that 14-inch facing cuts, heavy enough to slip the e 
driving belt, will not wrench the casting loose, and ‘‘Columbia’’ 5 
Chucks are handling similar work every day. | | 

Have you chucking problems? Are your chucks doing their 

work without springing? Do the ends of the jaws stand 

away when the chuck is closed? The solution lies in the 

‘‘Columbia’’ Chuck, write us about it. 


Lea-Simplex Cold Saws Cut True 


Their construction eliminates all back 
lash and vibration, carriage and blade a 
are under instant control; cut is steady, 


positive and accurate. All parts are | Automatic 5-Spindle 


readily accessible; frame is strong and 


well ribbed; three point sus- Screw Machines 


pension insures perfect align- 
ment. Adapted for all class- and 


es of metal stock. Catalog? Screw Machine Pr oduct 
Lea Equipment Co. | 


150 Wyoming Street The Peerless Automatic Machine Co. 
PHILADELPHIA, PA. CLEVELAND, OHIO 
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The Steptoe Hand Milling Machine for Milling Keywaysin Shafts and Small Parts 


HERE’S a positive waste in using 
a big, expensive, mechanical feed 
milling machine for machining small 
parts and cutting keyways. The Step- 
toe Hand Milling Machine is faster, 
more convenient, and its output is 
accurate. We have demonstrated its 
economy over and over again on work 
in the tool room and garage, for type- 
writer and small arms manufacturing, 
and for many similar purposes. This 
machine also made with lever ele- 
‘ vation to knee. May we send the 
Bulletin and complete details? 


Also manufacturers of the 


STEPTOE SHAPERS 


Sizes: 14’—16’—20” Single Geared Crank 
16’—20"—24" Back Geared Crank 
26’—32” Triple Geared Crank 


Beche Hammers on 


_ Miscellaneous Work 


There’s a profit in the Beche Ham- 
mer, even on odd jobs. The mo- 
tor driven hammer used by the 
James Boyd & Bros. Co., Phila- 
delphia, Pa., in forging and fitting 
miscellaneous work, in connection 
with automobile fire apparatus, 
proves this. It is a 165 pound fall- 
ing weight hammer,and the every- 
day jobs, such as forging tang 
supports, braces and other similar 
parts are always taken to it—in 
fact, the superintendent says, “We 
use this hammer every time we 
want to strike a blow that counts.” 


The motor drive makes it possible to use the hammer at a moment’s notice. 
No working out, no waste of power, no waiting. 


Let us send you more information about these modern tools. 
Every shop needs one—or more. 


NAZEL ENGINEERING & MACHINE WORKS 


4043 No. FIFTH STREET PHILADELPHIA, PA., U.S. A. 
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HUNDREDS OF OPERATIONS 


On Automobiles and Accessories 


FOR BESLY GRINDERS 


No. 14—30’=L Besly Grinder with floating workholder on Cast Iron 
Water Jacket Covers for Automobile Engines 


WORKHOLDER 


Work is supported without rigid clamping, by a V faced holder, hinged on geared lever feed 
table, so work is free to ‘‘float’’ against grinding disc and clean up flat with the removal of the 
minimum amount of stock. 

Workholder is arranged to be held in two positions on geared lever feed table. In rough grind- 
ing, the work is held in a horizontal position to reduce travel of grindings and facilitate removal of 
scale and excess stock. In finish grinding, work is held in a vertical position, so that all of the 
ground surface is in contact with the disc wheel while grinding. 


ADVANTAGES IN NON-RIGID CHUCKING 


To remove stock without rigidly clamping the work is a fundamental principle in Besly Grinding 
Practice. This is one of the great advantages the Besly Grinder holds over all other types of ma- 
chine tools on a great many flat surfacing jobs. 

Rigid clamping of the work should be avoided if possible, because: 

First. More time is consumed in clamping and unclamping. 

SECOND. The work is likely to be presented to the disc wheel in an arbitrary position which requires 
the removal of more stock than if work is allowed to “‘float’’ when forced against the grinding disc. 

THIRD. Thin, fragile work is often distorted by rigid chucking so that, regardless of the accu- 
racy of the surfacing, the work is not flat when released from clamping. 


INVESTIGATE 


Write today for free copy of 1912 edition of “‘Besly’s Modern Disc Grinding Practice,’’ 112 pages, 
108 pictures, and study this important subject. This treatise should bein the hands of every machine 
manufacturer and his assistants, because it shows the way to reduce costs and improve product. 


CHARLES H. BESLY & COMPANY 


(Originators of Disc Grinders) 
CHICAGO U. S. A. 


WORKS AT BELOIT, WISCONSIN 
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192 INCHES OF GRINDING EFFICIENCY 


are represented in the 20 x 192" Norton Grinding Machine shown above. 


This machine, which has been in successful operation at the plant of the 
National Transit Company at Oil City, Pa., for over four years, is the largest 
grinding machine we ever shipped, and one of the examples of the adapt- 
ability of Norton Machines for heavy work. 


The upper illustration shows the machine in operation on a gas engine 
shaft weighing over 8,000 pounds, which was finished in 8 hours includ- 
ing handling, and in the lower engraving the same machine is featured 
grinding another special job. 


This particular grinding machine has capacity for work up to 20” diameter 
and 16 feet long, and with this advantage combines all the good points of 
design and operation that characterize the little 6 x 32” machine. It will han- 
dle work up to 12,000 pounds in weight just as readily, easily and efficiently as 
the small machine grinds the small work for which it is built and adapted. 


Norton Quality—strength, rigidity, accuracy—all the grinding essentials — 
prevail throughout the entire Norton line of Grinding Machines—if you are 
contemplating the purchase of such a machine why not secure the one that 
has proved itself. Catalogue or a representative sent on request. 


Another Photo- 
Shaft graphed 
Grinding through 
Job courtesy 
on the of the 
20"x 192" National 
Norton Transit Co., 
Grinding Oil City, 
Machine Pa. 


NORTON GRINDING COMPANY, WORCESTER, MASS 


AGENTS: Vonnegut Machinery Co., Indianapolis. Robinson, Cary & Sands Co., St. Paul and Duluth. Manning, Maxwell, & Moore, Philadelphia, 
Atlanta. Prentiss Tool & Supply Co., New York, Boston, Buffalo, Syracuse, Rochester, Scranton. Motch & Merryweather Machinery Co., 
Cleveland, Detroit, Cincinnati and Pittsburg. The Canadian Fairbanks-Morse Co., Montreal, Toronto, Vancouver. Schuchardt & Schutte, Vienna, 
Prague, Budapest. Alfred Herbert, Ltd., Coventry, Paris, Milan, Zurich. F, W. Horne, Tokio, Japan. 
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Morton Draw Cut Cylinder Planer 


A machine for the railroad shop that saves time, floor space, power—is adapted for larger 
work and handles light work more economically than it can be done on a housed planer. 


Milling the Ports of a “‘D’’ Valve Cylinder. 


The equipment of this machine includes a special set of chucks for holding cylinders, a 
rotary planing, boring and milling attachment, a port milling attachment, so the ports on 
“‘D’’ valve cylinders can be milled at one setting; and a ‘“T’’ slotted table for small work, 
adapting the machine for a wide range of general work. 


This Planer requires only half the floor space of a housed planer; will plane a cylinder and 
mill the ports at one setting in the chucks; will bore piston valve chambers at same setting 
as planing; will plane the smoke box fit after cylinders are bolted together, and can also be 
operated profitably on smaller work, as the power required varies proportionately to speed 
and depth of cut, regardless of weight of work. Write for Bulletin No. 7. We also build 
Standard Draw Cut Shapers and a Special Frog and Crossing Shaper. 


MORTON MFG. COMPANY, Muskegon Heights, Mich. 
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An Excellent Example of 
Rockford “Gang” Drilling Economy 


Illustration shows method of jigging and tooling a four 
spindle, 23-inch gang drill for boring, facing one end and 
reaming bushings. 


In this particular case the bushings ranged from }?-inch 


to 2;,-inch cored holes with 4-inch to ;3,-inch stock to 
remove. 


Upon the table are mounted four 3-jaw Universal 
Chucks, the key to each of which is supported by an 
outboard bearing and attached to a steel lever bent at 
right angles for the convenient and rapid chucking and 
changing of pieces. Above each chuck is a rigid arm 
clamped to the face of the column and to the table as 
well. Each arm is equipped with two bushings, one fast- 
ened to the arm, the second turning inside. The boring 
bar is keyed to this inside bushing and two slots are cut 
in the bushings to permit the boring and facing tools to 
pass through with the bar. By this means the cutters 
never need to be removed except for sharpening. The 
reamers are made to fit the lower end of the boring bar with 
a taper fit and suitable locks for driving, and so constructed 
that they can be slipped on to the bar without stopping the 
spindle and be knocked off the bar as the spindle is with- 
drawn by the back of the reamer striking the bushings. 


Can’t you see 
where this advan- 
tage can be 
utilized to your 
profit ? 


@ 


DRILLING MACHINE Co 


‘ROCKFORD - 
ILL, U.S A, 


The operations consist of chucking the bushing, start- 
ing the feed, which trips automatically when the cutter 
is through boring. Operator then repeats the chucking 
operation on the three other spindles and returns to the 
first spindle, where he finds the facing cutter directly 
over the work, ready for the facing. As soon as the 
facing is done spindle is withdrawn, the reamer slipped 
into position and the hole reamed. 


After this a new piece is chucked and operator passes 
on to face and ream on the other spindles. 


The spindles are always running, as the boring and fac- 
ing cutters are never taken from the bar and the reamer 
is changed while the spindle is running. 

With the 43-inch bore, 38-inch depth hole, production 
is 650 per day. With the 2,%,-inch bore, 43-inch depth hole, 
production, 400 per day. 


A great many parts other than bushings may be hand- 
led in this manner, such as collars, brackets, etc., pieces 
which would ordinarily be handled on chucking lathes. The 
advantage gained consists in operator handling a number 


| of spindles and having his time fully occupied. 


Send for the 
book “Jigging and 
Tooling.” 


ROCKFORD DRILLING MACHINE COMPANY 
ROCKFORD, ILLINOIS, U. S. A. 


Edgar Bloxham, Agent for France, Italy and Belgium; Thomas McPherson & Son, Melbourne; Alfred H. Schutte, Agent for Western Germany, Switzer- 
land, Spain and Portugal; R.S. Stokvis & Zonen, Ltd., Rotterdam, Agents for Holland and the Dutch Colonies; Buck & Hickman, Agents for Great Britain. 
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PLANER 
ECONOMY 


YOU SHOULD 
INVESTIGATE OUR 


“CONVERTIBLE” 


BEFORE PURCHASING 
A PLANER 


One of our 48" Convert- 
ible Planers, planing a 
boring mill base. FOUR 
CUTS are taken simul- 


taneously. 


As the surfaces at the 
rear of the boring mill 
base require machining, 
the casting is turned at 
right angles to position 
shown in first cut, and 
since it is too wide to pass 
between the housings, the 
outer housing is quickly 

. removed, converting the 
machine into an openside 
planer. 


Write to-day for detailed information. 
Built in sizes 42” to 96", by any length. 
Horizontal and Vertical Boring Mills. 


Detrick & Harvey 
a Machine Co. 


— ——— = BALTIMORE, MARYLAND 


3 
} 
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No. 6 Vertical, Cone Drive 


Try the “Becker” on that Awkward Milling Job 


Milling the reverse side of a machine table is one of those unusual jobs that the 
usual machine ‘‘falls down’’ on, or consumes so much time and effort in doing that 
there’s no profit left in it. A job of this kind, however, can be taken to a Becker 
Milling Machine and handled as readily and as easily as the ordinary run of work. 


The accompanying photograph shows No. 6 Vertical with one of these pieces, the 
finishing of which includes machining the bearing slot at the extreme left, the 
cutting of the dovetail for the saddle bearing (the operation shown) and milling 
off the tops of several bearing boxes, bosses and panels. This necessitates fre- 
quent cutter changes, and the work must be fed from different directions, points 
on which the ‘‘Becker’’ excels, changes are quickly made and the completed work 
is absolutely accurate, one cut with another. 


There are many improved features in ‘‘Becker’’ design and construction; the effic- 
iency of the open belt drive has been thoroughly demonstrated, and the advan- 
tage of operating a milling machine on heavy cuts, without back gears in mesh, is 
recognized everywhere. The latest ‘‘Model C’’ machine is heavy and powerful, 
handles all ordinary work with the direct spindle drive, reduces chattering and 
insures smoothness of finish, and is remarkably simple and easy to operate. 


Send for the Catalog. 


THE BECKER MILLING MACHINE COMPANY, Hyde Park, Mass. 


AGENTS: Niles-Bement-Pond Co., New York. National Supply Co., Toledo, Ohio. Rumley-Wachs Machinery Co., Chicago. Selson Engineer- 
ing Co., Ltd., London, England. Schuchardt & Schutte, Berlin, ‘Germany; Vienna, Austria; Stockholm, Sweden; St. Petersburg, Russia; 
Copenhagen, Denmark: Shanghai, China; Tokio, Japan. Allied Machinery Co. of America, Paris, France; Belgium; Holland; Portugal, 
Spain and Switzerland. 


106 MACHINERY December, 1912 + 


It is another illustration of the every-day 
heavy duty McCabe’s ‘‘2-in-1’’ Lathes are 
standing up to, in shops that have them. 


The McKim Foundry and Machine Company of 
Lockport, N. Y. machined a six-ton Forged 
Steel Edging Roll—to be used in a Steel Rolling 
Mill for edging hot billets for making Band-saws. 


Two flanges were turned—that were 29 and 


24-in. diam. and a new pass was turned in the 
roll for flat billets. 


OU Other ordinary style big Lathes costing a 
thousand dollars more do not possess the con- 
veniences and improvements—the ‘‘extra’’ 


should aie eying of McCabe’s ‘‘2-in-1”’ Lathe 
notice J. J. McCABE, 30 Church St, NEW YORK 


WN 9 ., Philadelphia, Pa. 


LABOR SAVING MACHINE TOOLS 


SHIFTING 
BELT 
PLANER 


Table driven by our well- 
known spiral pinion, and 
stopped, started or reversed ‘ 
from either side. Crosshead 
extended back between up- 
rights and bolted front and 
rear, raised and lowered by 
power, and stops automatic- 
ally at top of uprights. Pat- 
ent feed motion. Box uprights. 
Ways lubricated by power 
pump. A\ll proportions greatly 
increased. 


Weare prepared tofurnish 
any of our Planers with RE-= 
YVERSING MOTOR DRIVE 
if desired. 


CRANES POWER TRANSMISSION INJECTORS Etc. 
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MILLING MACHINE 


Yours for Heavy Milling 


This machine is one of our 
latest designs for the heavier 
class of manufacture. 


It is the next size larger to 
our No. 21 (over 2000 sold) and 
is capable of doing a great 
amount of heavy milling. 


Uceaae 


gearing having a ratio of 5% 
COmeandshas aeNOsell Bik. S: 
taper hole, positive drive. 


Feed driven either from back 
shaft or spindle direct. 


Vertical and In and Out ad- 
GARVIN No. 22 Plain Milling Machine Justments both read in thou- 


Use .Codés..c22.: Anvil sandths ot an inch. 
DIMENSIONS 


STEPS TEL OSE bic Re cits Gee ONG CRE aa 9 x 43% in. C 

Vertical Adjustment... 26... c009. oes cea es 16 in. All parts subject to wear 
In and Out Adjustment......................-- 7 in. 

ecie oa Tate Pesd Sb eee we 28 in. are hardened. 

Swing WudertArm:... .. 2. ses ake este seed oes 14% in. 

WEIS b ete re rnin tieiatssae apace seers esis erste nelesad 3200 Ibs. 


Send for Circular No. 169 


FOR FURTHER INFORMATION | “Waite us birccr 


Immediate Deliveries 


MANUFACTURED BY 


THE GARVIN MACHINE CO. 


Spring and Varick Streets 45 Years in NEW YORK CITY 
VISITORS WELCOME 


CARVIN No. 22 PLAIN 
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including g the man that designs the 


2] Superiorit 
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The Final J est. 
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In a shop where thousands of duplicate parts are made, the in- a 
spection and tests which determine the character of the product ws 
must be absolutely reliable. The expert ability of the men who 
make the final tests counts for little unless the measuring tools 
are accurate. No doubt exists in shops using 


Starrett = 
Kine ‘Tools 
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THE L. S.STARRETT Co. 
ATHOL,MASS. U.S.A. 


No.204-M 
» 


The Starrett Micrometer is always accurate. When the in- 
spector gets a new one its accuracy is guaranteed. If hard 
service causes perceptible wear he can correct it by a partial 
turn of the sleeve with a spanner wrench. Then there’s a 
Starrett ‘‘Mike” for every class of measurement. The Starrett 
Gages cover about every kind of work that requires a standard 
gage. There are all kinds of Starrett Gages—thread gages, ! 
thickness gages, depth gages, taper gages, etc. They are all pea 
accurately made and convenient to use as a “‘final test.” 


Now, 47 you’re not sure of what you need in your work, 
send for Catalog No. 19D. It will pay you. 


9 

D 
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The L. S. Starrett Company = 


Athol, Mass. . 


New York, 150 Chambers Street Chicago, Ill., 17 No. Jefferson Street 
London, 36-37 Upper Thames Street, E. C. 


We Manufacture Fine Mechanical Tools—Bevels, Calipers and Dividers, Center Testers, Clamps, Drill Blocks, Gauges, 
Hack Saws and Frames, Levels, Micrometers, Rules, Scribers, Speed Indicators, Squares, Test Indicators, etc. 
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THREE ESSENTIALS 


Quality 


Too little attention is given the 
big factor of QUALITY in buy- 
ing. Thereare generally as many 
grades of quality as bidders and 
the tendency to regard prices only 
is altogether wrong. 


You will find in our products— 

first of all—the best grade of 
material for the purpose—a dis- 

tinctly different method of manu- 

facture is used and the products 

are actually stronger and of better finish 
than others on the market. 


Price 


Our large finished steel bolts and screws, 
drill spindles, vise screw blanks, valve 
stems, rods and other machine, engine 
and automobile parts cost less the major- 
ity of times than inferior work made by 
other processes than the electric welding 
process. 


In rare cases the price may be a trifle 
higher, but the difference in the quality, 
when considered, far over-balances the 
difference in prices. 


Service 


With your co-operation in anticipating 
your orders as far ahead as practicable, 
we'll give you the goods when you want 
them, as we are adding very heavily to 
our equipment. 


You can ask about any other things of 
importance to you which we may have 
overlooked, when you send in your next 
order or inquiry. 


Electric Welding Products Co., Cleveland, Ohio 
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Better Tools 
than. we 
claim 


Better Tools 
than others 
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“Pioneers and Leaders 


IS OUR TRADE MOTTO 


For the past 50 years our goods have been the gauge by which 
others have been compared and judged, and during that time ow 
reputation for fair and square dealing has stood unassailed. 


See that Your Belting and Hose Bear this Trade Mark: 


We are the Sole Manufacturers of the Famous 


Cobbs, Magic, Amazon and Ruby Packings, 
Ruby Sectional Gaskets, etc. 
Rubber Belting for all Purposes. 
Ax, Steam, Suction and Water Hose. 
Rings, Gaskets, Discs, Pump Valves, 
Mats and Matting, etc. 
A Full Line of Fine Mechanical Rubber Goods 


WRITE FOR OUR NEW CATALOGUE 


New York Belting @ Packing Company, Ltd. 
91-93 Chambers Street, New York, N. Y. 
Chicago, IIl., 130 West Lake Street St. Louis, Mo., 218-220 Chestnut Street. Pittsburgh, Pa., 420 First Avenue 


Philadelphia, Pa., 821-823 Arch Street. ortland, Ore., 40 First Street. Spokane, Wash., 163 So. Lincoln Street. 
San Francisco, Cal., 129-131 First Street. oston, Mass.. 232 Summer Street. London, England, 11-13 Southampton Row. 
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LAD 


Pa Every Morse Silent Chain 


‘ 


> Drive ts a “Bull's Eye’ 
“> toward Greater Efficiency 
and Economy 


Efficiency to nearer perfection naturally comes Economy is effected: 


to all machines where the transmission system de- _First—Enormous saving of power (Morse 
livers 99 per cent. of the possible power. Silent Chains maintain an efficiency of fully 99 


Each machine is then dependable for its full econ a Floor space required.  Short- 


share of work without interruption. Employees est centers are permissible, and chains average 
can devote their entire time to work in the ma- 1-4 to 1-3 the width of belts for the same powers. 
chine, and as absence of numerous belts makes Third—Saving of time required to repair 
the lighting conditions better, the work is better broken or parted belts. In a large shop, this 
done. saving alone is considerable. 


Let us tell you why the exclusive Morse “Rocker-Joint’” shown above causes less 
friction, requires less lubricant, and is more efficient than any other type of joint. 
You owe it to yourself to know this. Bulletin No. || explains in detail. 


Morse Chain Compa YE 


TWO TYPICAL DIAMOND CHAIN MOTOR DRIVES 


These drives furnish power to automatic screw 
machines in our own plant. The drive at the right 
is enclosed in a galvanized iron case, and runs in 
an oil bath. Motors are each fifteen horsepower. 
Speed of motors 625 r.p.m. Teeth on motor sprocket 
19. Speed of driven shafts 440 r. p. m. Chain speed 

990 feet per minute. 
With all machines run- 
ning, motors deliver their 
full horsepower. 


These chains have 
proved eminently satisfac- 
tory during four years ser- 
vice. The one which is 
enclosed is, of course, 
quieter and less worn 
than the exposed chain. 
While for factory pur- 
poses, chain cases are not 
necessary, they protect 
chain from dust and grit, and provide con- LOOK FOR THE 


stant lubrication. A simple, dust proof case 

without oil bath is of marked advantage. TRADE. <_ > MARK 
Power transmission by means of Dia- ON EVERY LINK 

mond Chains offers the logical solution on 


many shor, medium and low speed drives, ‘The Diamond Chain & Manufacturing Company 


and the economies are too important for 
yom to Besiece 240 West Georgia Street 
Write for our treatise ‘Power Chains 


and Sprockets’. If you desire advice about INDIANAPOLIS, IND. 


some special drives, our engineering depart- 
ment will recommend. Capacity 8,000,000 Feet Per Year. 
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THE JOHNSON FRICTION CLUTCH 


in the No. 5 Size, Double, 
is used on the vertical 
shafts back of the cross 
rail on both sides of the . 
Betts Double Drive Bor- 
ing and Turning Mill, as 
shown by small cut be- 
low with gears mounted 
on the Clutch Hubs and 
at point marked by 
arrow. 


th 
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The ease with which this 
machine is operated is 
due to the Johnson 
Friction Clutches, and 
is another reason why 
they are being adopted 
so extensively by the 
leading Machine Tool 
Builders. 


Our booklet entitled ‘‘Clutches as Applied in Machine Building” is of interest to all 
manufacturers of Machinery and will be sent on application. 


Send for our catalog “‘A,”’ 
giving complete description 
of the small compact Clutches 
for use in feed and speed 


CLUTCH IN NEST OF changes. 7 * 
GEARING STANDARD DOUBLE CLUTCH (EXTERIOR) 


Carried in stock by Strong, Carlisle & Hammond Co., Cleveland, Ohio; The Thomas & Lowe Machinery Co., Providence, R. I.; N. J. Engineering & Supply 
Co., Passaic, N. J.; Edwin W. Howard, Rochester, N. Y.; The Fairbanks Companies, New York, N. Y., New Orleans, La., Buffalo, N. Y., and Syracuse, 
N. Y.; The Atlanta Mfg. & Supply Co., Atlanta, Ga.; The Vonnegut Machinery Co., Indianapolis, Ind. 


Foreign agents in all the principal foreign countries. 


THE CARLYLE JOHNSON MACHINE CO. 


‘MANCHESTER CONN, 


Improved Belt Conveyers 


We manufacture Improved Belt Conveyers of several 
styles, troughing the belt or running it flat, as con- 
ditions may warrant. These conveyers are economical 


of power, simple in design, capable of running 24 
hours per day, and require little time or attention 
from any one. There’s no harm in writing us. Send 
for Catalogue No. 34. 


H. W. Caldwell & Son Co. Weta s. Chicago | 


NEw York: Fulton Bldg., Hudson Terminal, 50 Church St. 
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Thousand ys | 


are Always in Our Factory Ready for Immediate Shipment 


and practically as many more in our various warehouses throughout the world. 


Besides this big stock, which includes all standard sizes, American Pulley dealers all 
over the world carry from 50 to 100 thousand more American Steel Split Pulleys in in- 
dividual stocks and can fill orders immediately for the most used sizes. 

Add to these great stocks the over 1,500,000 already sold, and you have thei 
best proof of the remarkable success of the American Pulley and what it would 

do for you. 

The man in your organization who has to control the economical operation of your plant will 

be interested in the book we want to send him, which covers this subject compietely. 

Just jot down his name on the attached coupon, and we will send it at once Do this now. 


you THE AMERICAN PULLEY COMPANY 


Patented OFFICE AND WORKS: PHILADELPHIA, PA. 
‘Warehouses: New York, 203 Lafayette St. Boston,165 Pearl St. Chicago, 124 S, Clinton St 


AGENTS—F or Great Britain and Ireland: A. Warden & Co., Ltd., 44 Shepherdess 
Walk, City Road, London, England. 


THE WHITON 


REVOLVING CENTERING MACHINE 


FOR ACCURATELY CENTERING FINISHED SHAFTS 


The cut shows new Revolving 
Centering Machine—a large size 
of the well known machine of this 
type. It is heavier throughout 
and has capacity to center shafts 
up to 6 inches in diameter. 


Constructed same as the smaller 
machine and embodies all the 
special features. 


Circulars and’ prices sent upon 
application. 


THE D. E. WHITON MACHINE COMPANY 


NEW LONDON CONNECTICUT, U. S. A. 
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American Grinding Wheels 


WHAT WE ARE DOING IN OTHER SHOPS 


Still more instances in which AMERICAN wheelsjhave proved more efficient than other wheels. 75 % of our 
new business is gained through competitive tests. These are but afew of them. Note the wide range of 
operations, sizes, grains and grades. No other wheel manufacturer can offer you such complete service 


as we can. 
F Pearl Button Plant ee No. 36 grade R Carbolite wheels for grinding 
grooves in pear! buttons. 
Corundum Wh eels Automobile Factory—314x34x1\j" No. 36 grade L Carbolite wheels for automatic 
Carbolite Wheels grinding, dry, of cast iron cylinders, on Heald grinder. 
Emery Wheels Automatic Addressing Machine ,Work- 8x4%x1\%" No. 36 grade J Corundum ‘ 
wheels for surface grinding, dry, hardened carbon steel, on Walker grinder. 
Processes: Typewriter Manufacture—12x4x83<” No. 30, 36, 46 grade 154W Corundum wheels, 
VITRIFIED for grinding soft steel bar rods on Pratt & Whitney Vertical Surface Grinder. _ 
SILICATE Flour Mill Machinery—18x2x8", No. 80 grade J Corundum wheels for automatic 
ELASTIC Weis ering chilled cast flour mill rolls on Landis roll grinder. Excellent 
nish required. 
For Every Foundry Equipment Plant—14x3x1” No. 16 grade Q Emery wheels for facing off 
Crag . clay core pieces on automatic core grinder. 
rinding Operation Safe Manufacture—30x6x26” No. 24 grade 1W Corundum wheels for automatic 


grinding of hardened steel safe plates on Diamond 84” open face grinder. 


The names of the users cited above will be given on request, and we extend to you the same 
proposition made to them—we will send wheels for test on your own work, on the basis that 
unless they are more efficient and economical than those you are now using, there is no charge 
to you. Write today—no time like the present. 


AMERICAN EMERY WHEEL WORKS 


PROVIDENCE, R.I., U. S.A. 


Buck & Hickman, Ltd., London, Liverpool, Birmingham, Manchester, Glasgow; Fenwick, Freres & Co., Paris, Brussels, Liege; F. G. 
Kretschmer & Co., Frankfurt a/M., Germany; Heinrich Dreyer, Berlin, Germany; Ferdinand Durrich, Stuttgart, Germany; Hans 
Schulze, Vienna, Austria; Kann & Heller, Budapest, Hungary; A. B. V. Lowener, Stockholm, Sweden; V. Lowener, Copenhagen, 
Denmark; V. Lowener's Maskinforretning, Christiania, Norway; R. S. Stockvis & Zonen, Ltd., Rotterdam, Holland; Takata & Co., Tokio, 
Japan; Societa Italiana De Fries & Co., Milano, Italy; La Maquinaria Anglo-Americana R. D’Aulignac, Barcelona, Spain. 


Universal Grinder 


A practical, all-around tool that will 
make a place for itself in your shop. 


The Greenfield Universal is something more than a 
Cutter and Reamer Grinder for it is so designed as to 
give the stiffness and rigidity necessary for the proper 
handling of accurate work. Any job of Straight or 
Taper Cylindrical Grinding, Surface Grinding, or Internal 
Grinding that is within its capacity can be easily and 
satisfactorily accomplished. 


Before buying a Tool-room Grinder investi- 
gate this one. Catalog on application. 


Greenfield Machine Company 
Greenfield, Mass., U.S. A. 
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PERMITS US TO MARKET 
WATERBURY GRINDERS 


FOR 


$50 


AND GUARANTEE THEM— 
“READY TO OPERATE” 


10° WHEELS—ADJUSTABLE BOXES 


for TOOLS and DIES 


BUILT BY 
MACHINERY DIVISION 


THE BLAKE & JOHNSON CO. 


WATERBURY, CONN. Since 1849 


MACHINERY Lay! 


All the Way Down to the Core 


Abrasive Fast Grinding Wheels 
are composed of fine miniature 
cutting tools—they are the 
They not 
only cut fast when new, but 


same throughout. 


when worn way down to the 
core are still giving the same 
good service. 


Your grinders can therefore 
turn out more work per day 
with ‘‘Abrasive Wheels” be- 
cause of their superior cutting 
qualities. 


Let us help you solve your grind- 
ing problem—we will send you 
an ‘‘Abrasive Wheel” to test 
in your plant. Write today. 


Abrasive Material Company 
Philadelphia, U. S. A. 


FOREIGN AGENTS: E. Sonnenthal, Jr., Berlin, Cologne and Vienna, 
Wilh. Sonesson & Co., Malmo and Copenhagen. Alfred Herbert, 
(France), Ltd., Paris. R. d’Aulignac, Barcelona, Spain. Spliethoff, 
Beeuwkes & Co., Rotterdam, Holland. R.S. Stokvis & Fils, Brussels, 
Belgium. Alfred Herbert, Ltd., Milan, Italy. Donnell & Palmer, 
Buenos Aires, Argentina. 
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Bath Universal Grinding Machine arranged SIDE and REAR View of Bath Universal 
for CYLINDRICAL Grinding a Grinding Machine 


The grinding wheelhead 
has only one movement, 
which is Vertical. 


The lifting strain of the 
Wheel Spindle Driving 
Pulley is taken by the 
Idler Pulleys. 


The Wheelhead Column 
is stationary. 


The Bath Universal 
Grinding Machine does 
Cylindrical, Internal, 
Surface, Disc, Cutter and 
Reamer Grinding of all 
descriptions. Accurate 
and Economical. 


Five views show- 
ing the IMPROVED 
Bath Universal 
Grinding Machine 
arranged for a 
few of the many 
operations it is 
adapted for. 


See 


Bath Universal Grinding Machine arranged 
é for SURFACE Grinding 


GEE 


Bath Universal Grinding Machine arranged Bath Universal Grinding Machine arranged 
for CUTTER Grinding for INTERNAL Grinding 


BATH GRINDER CO., Fitchburg, Mass., U. S. A. 


FOREIGN REPRESENTATIVES: Schuchardt & Schutte, Stockholm, Berlin, Vienna, St. Petersburg, Copenhagen, Budapest. 
Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao, Barcelona. Alfred Herbert, Ltd., Yokohama. Chas. 
Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. 

DomMEsTIC AGENTS: Hallidie Mchy. Co., Seattle, Spokane, Tacoma, Wash. Rumley-Wachs Mchy. Co., Chicago, Il. Chas. 
A. Strelinger Co., Detroit, Mich. Laughlin & Barney Mchy. Co., Pittsburgh, Pa. Manning, Maxwell & Moore, Cleveland, O. 
The National Supply Co., Toledo, O. Vandyck-Churchill Co., New Haven, Conn., and Philadelphia, Pa. 
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A Water 
Tool Grinder 


‘Without a 
Pump” 


C. W. Burton, Griffiths & Co,, London. 


MACHINERY 


The Whitney 20-inch Water Tool Grinder 


embraces a number of up-to-date improvements calculated to commend it 


especially to the favor of discriminating machine. tool users. 


Among the 


special features of this machine are the following:— 


No pump, piping or packed joints to 
get out of order and leak. 

Inside of hood is arranged to catch 
all water, and keep it from boxes and 
spindle. 

Emery wheel collars are dove-tailed, 
and fitted with balancing device. 

Spindle boxes are self oiling. 

Spindle is ground. 

Water pan, inside of base, supplies 
water to the wheel by means of lever, 
rack and pinion. 


High Grade—Low Price. 


Water pan can be easily removed for 
cleaning. 


Machine is simple and cannot get out 
of order. 


Spring lever on side of machine en- 
gages with teeth on segment, so that the 
amount of water supplied to the wheel 
may be graduated to cover all require- 
ments. 


It is impossible for water to escape 
from pan to the floor. 


Ask for Catalog No. 5. 


THE WHITNEY MFG. CO., Hartford, Conn. 


Manufacturers of Hand and Weight Feed Milling Machines, High Grade Driving Chains, Water Tool 
Grinders, ‘‘The Woodruff System of Keying,’’ Presto Chucks, and Friction Tapping Devices. 


FOREIGN AGENTS: 
Fenwick Freres & Co., Paris. 


F. G. Kretschmer & Co., Frankfurt, a. M., Germany. 
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THE LANDIS UNIVERSAL 
IN THE MACHINE SHOP 


UNIVERSAL 


For Dong A 
Great Variety 
Ot Work At 


Lowest Cost 


The Landis Universal 
Grinding Machine fills a 
very necessary and import- 
ant place in the machine 
shop. It embodies many 
valuable features which en- 
able it to produce accurate 
and highly finished work 
both rapidly and economic- 
ally. Ina Landis Univer- 
sal Grinding Machine are 
combined the good features 
and advantages of an ex- 
ternal and internal grinder. 


There’s a place for the 
Landis Universal Grinding 
Machine in your shop. 
Study the examples of 
Landis operation in the 
illustrations. 


If you are handling jobs 
similar to these, write and 
let us send you some very 
valuable information. 


LANDIS TOOL COMPANY 
Main Office and Works: Waynesboro, Pa., U. S. A. 


New York Office: Fulton Building, 50 Church St., Walter H. Foster Co., Mgrs. 


INTERNAL 


AGENTS: Dewstoe Machine Tool Co., Birmingham, Ala. Harron, Rickard & McCone, 
San Francisco and Los Angeles. C. W. Burton, Griffiths & Co., London and Glasgow. 
Alfred H. Schutte, Cologne, Berlin, Brussels, Liege, Milan, Paris, Barcelona and 
Bilbao. Donauwerk Ernst Krause & Co., Wien, Prague and Budapest. A. R. 
Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Can. Andrews 
& George, Yokohama, Japan. 


MACHINERY 


December, 1912 


DIAMOND AUTOMATIC 
SURFACE GRINDER 


is not a Universal machine. It is 
designed and built for the sole 
purpose of surfacing work accu- 
rately and speedily with absolutely 
no chatter. Of the combined 
features, which enable this» ma- 
chine to perform its work so well, 
we would especially emphasize its 
rigidity. The rapidity and smooth- 
ness of table reverse; the total 
absence of chatter even under 
heavy cuts; the accuracy of its 
work—these are noticeable quali- 
ties which tell in production analy- 
sis. And these qualities caused 
the purchase of a second machine 
to grind the accurate cutters 
shown in the cut. Magnetic 
chucks are used to hold the work, 
and one operator runs the two 
machines. 


Write us for full data. 


A New Cutter, Reamer and 
Drill Grinder ¢ 


Does some work no other grinder can do, and accu- 
rately handles all of the tools that need grinding in 
the ordinary shop. It is the equal of higher priced 
machines in ease of manipulation, quantity and qual- 
ity of work done, and it only costs about one-third 
as much. Also NEW YANKEE Drill Grinders, 
Surface Grinders, Lathe Center Grinders, ete. 


COMPLETR CATALOG FREE ON REQUEST. 


WILMARTH ® MORMAN COMPANY 


580 Canal Street GRAND RAPIDS, MICH. 


AGENTS FOR GREAT Britain: C. W. Burton, Griffiths & Co., London, and 
Buck & Hickman, Ltd., London. 


Just as a long wheel base 
insures steadiness of run- 
ning in an auto, so a wide 
bearing surface cushions 
the shocks and facilitates 
steady running in this rigid, 
well-balanced, little grinding 
machine. 


We use 


HYATT 
ROLLER 
BEARINGS 


because the Spiral Steel 
Rollers in these bearings, not 
only prevent shocks by their 
great flexibility, but they 
also serve as oil reservoirs 
and keep the machine per- 
fectly lubricated for a very 
long period. 


Notwithstanding the care- 
ful construction — we are 
selling this No. 8 Grinder at 
a moderate price. 


Send for Bulletin. 


The W. W. Oliver Mfg. Company 
1500 Niagara Street, Buffalo, N. Y. 
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TRADE MARK,REGISTERED 


The Grinding Wheel for 


SPECIAL ALLOY STEELS 
HIGH CARBON STEELS 
HIGH SPEED STEELS 


What we need before we can help you with your grinding problem is information — 

Kind of machine— 

Kind of material to be ground— 

Size and weight of piece— 

Contact—broad or narrow— 

Speed of spindle— 

And all the other details, just as fully as you would have to give details to a 
lawyer. 

What you may expect is: 

A wheel made of Alundum—if it is a steel grinding proposition or one where 
an Alundum Wheel will do the work better than any other. 

If the material is cast iron and the conditions such that we know from ex- 
perience that a Crystolon Wheel will do the work better—a wheel of that material 
and the right grain and grade will be recommended. 

If your problem is new to us, we will give the job to our experimental labora- 
tory to work out. At any rate, our aim and purpose is to give you a wheel of the 
right grain and grade, and the right abrasive material for your particular job. 

This cannot be done unless we have all of the details, any more than a lawyer 
could handle your case successfully without details. 

Let us know how and when we may take up the matter with you. 


Norton Company 
| Worcester, Mass. 


Alundum Plant - - Niagara Falls, N. Y. New York Store - - 151 Chambers Street 
Crystolon Plant - - - Chippawa, Canada Chicago Store - - - 11N. Jefferson Street 


rystolon 


TRADE MARK REGISTERED 


The Grinding Wheel for 
CAST IRON 
CHILLED IRON 
BRASS OR BRONZE 
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Grind Hole and Face at One ChucKing 


aT 


12” Quick Acting Chuck (regularly fur- 
nished with No. 6 Hole and No. 6A Hole 
and Face Grinders) equipped with special 
jaws for holding Bevel Gear with Pitch 
Line Control. 


ADVANTAGES: 


ACCURACY ~—Hole and Face ground at 
one holding will be true and square with 
each other. 


| OUTPUT—50% Increase and better. 


Ask us to send representative. 


BRYANT CHUCKING GRINDER COMPANY 


SPRINGFIELD, VERMONT 


AMERICAN AGENTS—Vandyek Churchill Co., New York, Pittsburgh, and New Haven, Conn. Industrial Requirements Co., Philadelphia, Pa. 
Syracuse Supply Co., Syracuse, N.Y. C. A. Strelinger Co., Detroit, Mich. W. M. Pattison Supply Co., Cleveland, Ohio. E. L. Essley Machinery 
Co., Chicago, Ill. Marshall & Huschart Mchy. Co., Indianapolis, Ind. 

"EUROPEAN AGENTS—Germany, Holland, Belgium, Switzerland, Italy and Austria-Hungary: M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. France and Spain: Ph. Bonvillain & E. Ronceray, 9 and 11 Rue des Envierges, Paris, France. Great Britain: James R. Kelly & Co., 
Ltd., 83 and 5 Bridge End, Leeds Bridge, Leeds, England. 


The Blanchard High-Power Vertical 
Surface Grinder combines Accuracy 


with Speed 


Its massive and compact design, generous bear- 
ings and sensitive control insure accuracy. 


The High Power Drive makes 
rapid cutting possible. 


In short, the BLANCHARD 
is a precision grinder, endow- 


ed with the brute strength 
needed for rapid and con- 
tinuous work. 


As such, it merits YOUR 
attention. 


Descriptive catalog on request. Weight 


The Blanchard Machine Co. oe rE 
64 State Street ; : ee agen eer ian OP 
CAMBRIDGE, MASS., U. S. A. | oo 


AGENTS—Prentiss Tool & Supply Co., Motch & Merryweather Machinery Co., Marshall & Huschart Machi Co., Ki 
W. E. Shipley Machinery Co., Williams & Wilson, C. W. Burton, Griffiths & Co., Alfred H. Schutte, Siahuchardt & Schutte. emp p Machinery ad 
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Henry 
Ward 


Beecher Sot, 


once said, “‘It is 
not the revolu- 
tions that des- 
troy machinery, 
but the friction.” 


While applying 
directly to ma- 
chinery, that 
vital truth hits the grinding wheel proposition 
with equal force, because more tools are ruined 


from the heat and friction of grinding wheels 
ae any other cause. To eliminate this draw- 


Vitri fied Grinding Wheels 


are made of Crystal Corundum, 95% pure, and 
especially adapted for fast cutting. Next time 
you have a hard grinding proposition—try the 
wheels that are “‘Cool under Fire’’ 


We make wheels for every require- 
ment, our catalogue shows them. 


VITRIFIED WHEEL COMPANY 


WESTFIELD, MASS. 


No Attention 
Is Diverted 


From 
the 
Work 


There’s nothing to 
do but grind, with 
a Milwaukee Wet 
Tool Grinder—no 
dry wheel—no grit 
to wash off—no. 
stopping work for 
water. 


Simply stepping on 
the treadle sprays 
wheel — foot pres- 
sure regulates supply. Patented Air-Jet allows 
only clean water to rise to stone—all sediment 
goes to bottom. 


Note wide, rigid base, insuring accurate grinding 
Send for Bulletin 


LUTTER @ GIES CO., Milwaukee, Wis. 


Agents: O. L. Packard Machinery Co., Milwaukee. Compressed Air Ma- 
chinery Co., San Francisco, Cal. 


MACHINERY 


A MACHINE FOR 
INCREASING OUTPUT 


The Gardner Disc Grinder is a manufacturing tool. It 
does much of the surfacing work ordinarily machined on 
shapers, milling machines, planers, lathes, with an in- 
creased output 3. to 30 times greater. It is not a mere 
polishing machine; it takes the work right from the rough 
casting, forging or bar stock. 


Illustration below is an example of machining economy. 
These cast iron box caps were formerly surfaced on a 
milling machine at the rate of 10 per hour. They are now 


being Gardner Ground at the rate of one minute each. 


Free Booklet —“‘Disc Grinding Tests.” 


Gardner Machine Co. 


(The Disc Grinding Authorities) 
Beloit Wisconsin 
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A NEW 30-INCH BLOUNT 
| TOOL GRINDING MACHINE 


A bigger, heavier, more adaptable machine than our 
20-inch Model, with the same successful features—self- 
oiling bear- 
ings through- 
out, vertical 
centrifugal 
pump, guar- 
anteed accu- 
TACY, (Cue, 


The supply of 
water can be 
regulated toa 
nicety, pump 
has no sliding 
parts to wear 
out; pump 
casing ex- 


Note Distance Between Journals 


on the Sellew Combination Disc Grinder 


tends above See how long we have made the spindle in propor- 
the water line tion to the diameter of the disc, and consider 
and does how greatly this reduces wear on the journals, 
away with eliminates vibration and thereby insures good 


leakage without troublesome packing; other advan- Se nicl feet a are ae adjuste sala 

S operator to work at the 
tages we shall be glad to demonstrate. front as well as the side of the wheel, the Self- 
oiling Journals, Ball Thrust Bearings and general 
rigidity of the machine. Send for full details. 


J. G. BLOUNT COMPANY ||| Sellew Machine Tool Company 


Everett, Mass., U.S. A. Pawtucket, R. I. 


Built in quantities—Sold at a moderate price. 


Pay More— 
Get More 


_ Price is relative. 
y, You get what you 
LY pay for—no -more 

—when you buy 
( grinding wheels, 
WZ | HAs or anything else. 
A | Sterling Wheels 


ci 


ANGD {worth more. 
Would you pay the 
price in the begin- 
ning and save in 
the end? 


Then write us. 


cost more, are 


THE STERLING EMERY WHEEL MFG. CO0., Factories and Offices: 


SELLING AGENCIES: New York, 45 Vesey Street. Chicago, 15 S. Clinton Street. 
! San Francisco, 139-149 Townsend Street. 


[TESTING APPARATUS 
| Making Sure of Quality 


There is only one way to make sure 
of quality in the materials you buy, and 
in the products you sell—that is to test 
them. The two instruments shown 
herewith are the simplest and most 
economical for their respective pur- 
poses. 


To determine how hard or tough is 
any metal—what is the resistance to 
wear or shock—you need the Shore 
Scleroscope. For control of tem- 
pering, annealing, otic Saad 
heating ope. ation, the Shore Pyro- 
ce scope is the practical device. : 
ture Write today for booklets fullyde- _ Scleroscope 
Tester) scribing the uses and benefits of World Standard 
these instruments. (Hardness Tester) 


Shore Instrument & Manufacturing Co., 555-352 W. 224 st. 


FOREIGN AGENTS: Schuchardt & Schutte, Berlin, London, Shanghai, Japan Vienna, 
Stockholm, St. Petersburg; Copenhagen, Budapest, A. H. Schutte, Cologne, russels, 
Liege, Milan, Turin, Naples, Barcelona and Bilbao. 


A Dependable Grinder 


Every user commends the Rowbottom 
for its perfectly balanced spindle. 
There’s no danger of a Rowbottom Dise Grinder 


getting out of alignment, and no trouble with those 
easy running Hess-Bright Ball Bearings. 


Convenient, too—no time lost placing dises, or ad- 
justing tables. 


With an easy running machine, that runs per- 
fectly true, you can always count on rapid and 
accurate work. Think what that means. 


Special Circular and Prices on request. 


THE ROWBOTTOM MACHINE CO. 


WATERVILLE, CONN., U. S. A. 


[ 
i 
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BEST BY TEST 


The line of machines of which the one shown is representative 
is the “ULTIMATE”’’ in the floor grinder field. 


THEY HAVE:— 


Long Bearings. 


THEY ARE:— 

- Not cheaper but better. 
Not light but heavy. 
Not short lived. 

Best by test. 
In stock ready to ship. 


Heavy Spindles. 
Great Power Capacity. 


Heavy Parts 
Throughout 


Best Materials. 
Best Workmanship. 


Capable of doing 
the heaviest work. 
Jigged Dimensions 
Throughout. 


Guaranteed to be 
as represented. 


These floor grinders are built in 6 sizes, one of which is sure to suit you. There are 
some manufacturers who try to sell the grinders of their own make from THE SAFETY 
catalogue and reputation. Beware of these people or you will get STUNG. Give us 
an opportunity to prove any or all of the above. 


The Safety Emery Wheel Co., Springfield, Ohio 


The Profit on Articles 
Made of Wire 


depends largely on the machines used 
to make them. The experience of our 
customers shows the necessity of being 
able to manufacture the article quickly 
so as to keep up with orders. 


We build machines that will form and 


make any special article, of any shape, or 
size of wire, rapidly, accurately and at a pro- 


duction cost so low that the profit is high. 


There is the experience of fifteen years of 
building wire working machinery back of 
our machines, and our expert knowledge of 
conditions is at your service. 


Latest Catalogue shows a great variety of 
wire work handled on our machines and 
we shall be glad to estimate on your blue 
prints or samples. 


AUTOMATIC MACHINE COMPANY, Bridgeport, Conn. 


AcrENTs—Alfred H. Schutte, Schuchardt & Schutte, C. W. Burton, Griffiths & Co., of London, England. Marshall & Huschart Machinery 
Co., of Chicago, Ill., and Motch & Merryweather Machinery Co., of Cleveland, O. 
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An example of the range of © 
work handled by Gisholt 
Turret Lathes. 


The rough steel pinion is first 
held in heavy scroll chuck, with 
jaws fitted to it, and the hole 
finished. It is afterwards held 
on an angle plate, centered as 
shown and the trunnions fin- 
ished by box tools in turret. 


THE 
GISHOLT PRINCIPLE 


Probably every manufacturer recognizes that Gisholt Ma- 
chines must have merit. But not all manufacturers have 
tested the Gisholt Principle as applied to their own problems 
of production. 


To those who must reduce the cost and better the quality 
of their boring, turning and facing work upon medium 
and heavy castings and forgings, sound judgment suggests 
a fair consideration of Gisholt Machines. 


You can know in advance and without cost whether 
the Gisholt Principle will apply to your work or not. 
Twenty-five years of testing Gisholt machines in finishing an 
infinite variety of parts have taught us what the result will 
be under specific circumstances. 


A corps of trained production engineers, real specialists of 
long experience, are applying their knowledge to the working 
out of most intricate problems in chucking and bar work for 
interested inquirers and customers, prospective ,or actual. To 
such of these as have work of the Gisholt type, the results 
secured are highly gratifying. 


It costs you nothing to avail yourself of information which 
may lead to a definite increase in your production. 


GISHOLT MACHINE COMPANY, Madison, Wisconsin 


Manufacturers of Turret Lathes, Boring Mills and other Labor Saving Machines 
NEW YORK OFFICE: 50 CHURCH STREET 


FOREIGN AGENTS: Alfred H. Schutte, Cologne, Berlin, Brussels, Liege, Paris, Milan, St. Petersburg, Bilbao, Barcelona. Donauwerk Ernst 
& Co., Vienna, Prague and Budapest. C. W. Burton, Griffiths & Co., London, England. Andrews & George, Yokohama, Japan. Ki ca 
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loot Iauxs @ Turnine Th IPs f/f 
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The Gridley on Shaft Turning 


We are illustrating this month 
a job that you wouldn’t think 
of putting up to an ordinary 
automatic, hut the Gridley 
handles such work in good 
shape. The shaft, which is il- 
lustrated below, is considerably 
longer than could be handled 
by the machine if turned all 
over; but as the turned ends, 
themselves come within the 
turning range of the machine, 
the job resolves itself into 
4 a question of handling long 
= 


bars. To provide a means for 
removing the long work from 
SB MAcmey the chuck, a special forming 
tool slide was necessary, which 
would slip back out of the way so the bars could be removed when finished. Special chucking 
facilities were also provided. The work done was as follows:— 
First Position: Formed section turned and small diameter reduced. 
Second Position: Knee turner works on large diameter and regular 
turner finish-turns first cut. 


Third Position: Finish-turning of large diameter. 
Fourth Position: Finish-forming by tool on cut-off slide. 


Bar is then reversed for the operation on the other end. 


Gridley Automatics may be handled in so 
many different ways by an ingenious oper- 
ator, who will give a little study to set-ups 
for different jobs, that the range of work 
which they will cover is practically unlimited. 
Jobs that at first thought could not be 
turned out on an automatic of this character, 
are accomplished by a proper knowledge of 
the machine and what it is capable of. 


Knowledge and equipment are a strong 
combination. We have the equipment. 
Have you the knowledge? 


WINDSOR MACHINE COMPANY, Windsor, Vt., U.S.A. 


OFFICES AND REPRESENTATIVES: Manning, Maxwell & Moore, Inc., Agents for United States and Canada. Office for Great Britain, France, 
Belgium and Switzerland, 68 Avenue de la Grande-Armee, Paris, J. Ryan, Manager. 

FOREIGN AGENTS: Craven Bros., Ltd., Manchester, England, Great Britain and Colonies. Chas. Churchill & Co., Ltd., London, Birming- 
ham, Manchester and Newcastle-on-Tyne, England and Glasgow, Scotland. M. Koyemann, Charlottenstrasse 112, Dusseldorf, Germany, 
Austria-Hungary, Italy, Switzerland, Norway, Sweden. Schuchardt & Schutte, Norway, Sweden, Russia, China, Japan. 


130 MACHINERY December, 1912 


= 


Ae (entTes ina 
New Role 


Here’s ‘a new application‘|fof 
Coates Flexible Shafts that we 
want to push home, especially 
as it is right in the line of ma- 
chine tool building. The photo- 
graph shows the new Walker 
Grinding Machine, on which 
Coates Flexible Shaft has been 
used to drive the work spindle 
of the machine. | 


This is an entirely new depart- 
ure in machine tool operation, 
embracing the following prac- 
tical advantages: First, the use 
of the Coates Shaft keeps the 
machine a unit, no overhead é 

belt being needed, as the drive is secured by running the ‘‘Coates Flexible” 
from the driving shaft at the base of the machine to the end of the work 
spindle. This permits motor driven machines to be moved to any position 
without taking into consideration the numerous overhead belts ordinarily 
employed on grinding machinery. 


Then as the table of a Universal Grinding Machine is used in various angles, 
the position of the driving head is continually changing, a constant source of 
trouble if an overhead belt were employed—the Coates Shaft Drive takes 
care of this feature perfectly. 


_ Aside from the expense and general awkwardness of an off-set drum and 
driving belt for the work spindle there is 
an element of vibration present which is 
detrimental to good grinding. By using 
the Coates Shaft System of driving this 
vibration is eliminated, and the operation 
of the work spindle is smooth and en- 
tirely free from shake or jar. 


It will pay you to consider the possibil- 
ities of applying Coates Shafts to your 
propositions, whether for grinding ma- 
chinery or special machinery of any kind. 
We will be glad to go into the matter 
at length with you, if you will write us. 


COATES CLIPPER MFG. COMPANY 


WORCESTER, MASS. 
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ELECTROLYTIC 


OXYGEN AND HYDROGEN 


GAS GENERATORS 


Manufacturers of metal products, steel founders, railroads and all 
companies using oxy-acetylene or oxy-hydrogen welding or steel 
cutting apparatus should investigate this latest method of gas 
generation. 


Gas Producers of the highest possible. efficiency using a minimum 
amount of electrical current. 


Electrolytic Oxygen:— saves the first cost of the installation each 7 
year and is an investment paying 100%. 


Electrolytic Oxygen:—increases the strength of the weld and 
the value of the welder. 


DAVIS-BOURNONVILLE COMPANY 
91 West St., New York 510 Laflin St., Chicago 


SALES AGENCIES IN ALL LARGE CITIES 
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Safe to Duy, 
to Sell 
and to Use— 


“CO ES” 


a SE Jes / Ha 


i ‘Wrench Yous DY, 
Can Always Depend On / 


E'T a grip with the ‘Coes’ and the nut must come; pipe the handle six feet 
if necessary and throw your weight into the balance— ‘Coes”” is the wrench 
for service, and its 30% greater strength will stand almost any abuse. 


Every “‘Coes’” wrench is a wrench of known quality. Sixteen inspections guarantee 
that quality to maker, dealer and user, insuring maximum service in the hands of 
apprentice and experienced workman’ alike. 


There is a “Coes” wrench for every service—sizes range from the 4-inch “Steel 
Handle” wrench to the 72-inch Key Model for the heaviest construction and 
railroad work. 


For more strength, good service and long wear you are Safe in trying ‘‘Coes’’. 


COES WRENCH CO., Worcester, Mass. 


Agents: JOHN H. GRAHAM & Co. Agents: J. C. McCarty & Co. 
113 Chambers Street, New York. 29 Murray St., New York. 
14 Thavies Inn, Holburn Circus, London, E. C. 438 Market St., San Francisco, Cal. 


Ne Copenhagen, O. Denmark. 1515 Lorimer St., Denver, Col. 
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Some Answers to Usual Questions About 


Shelby Seamless Cold-Drawn Steel Tubing 


@ 'Question—What is Shelby Seamless Cold-Drawn Steel Tubing? 
Answer—It is a tubing adapted for a great variety of mechanical uses: it is made 


from a pierced billet. 


@ Question—How is Shelby Tubing made? . 
Answer—Shelby Seamless Cold-Drawn Steel Tubing is made by piercing solid ge. 
round billets, thereby producing a tube free from weld or seam, The full O ws 
details of manufacture are contained in the book “SHELBY STEEL TUBES DP ge x 


and THEIR MAKING.” MSD 


@ Question—Is Shelby Tubing hard or soft? 
Answer—It can be made as desired; that is, it can be supplied with : de 
different anneals—hard, medium, soft and intermediate conditions. BO LE 


@ Question—When are those different anneals used? 
Answer—The hard anneal is used where great rigidity is 
required, and where the tubes are not to be bent or manipu- 
lated; the medium is used where strength or toughness 
and only slight change of form is required; the soft anneal 
is used where there is great change in form, for such 
use requires a material which is ductile and pliable. 


@ Question—For what purpose can Shelby Tubing 
be advantageously and economically used? 


Answer — Parts of 

machines are only a 

few uses for which it is 
adapted. A new and prac- 
tically unlimited field is be- 
ing developed by using Shelby 


Answer—For a great and growing variety of ie see 
purposes. A circular has been published Lo 2 come ae yubiece 
which shows something over two hundred Go - . a te! 5 
purposes for which Shelby Tubing has oe ae q Question—Is it possible to use it in 
already been actually used, and these WEN a") this manner? Is not Shelby Seamless 
are only suggestive. CHLOE y Steel Tubing made with only thin walls? 


Answer—Emphatically, no. It is made reg- 

ularly in various sizes. Outside diameter from 

\" to 20”, and with thickness of walls all the way 
to one inch and even heavier in the larger sizes. 


q Question—Well, I thought Seamless Tubing was made 
with only light walls; if itis made with heavy walls, I can 
see where it can be economically used in places where it 

has been necessary to machine parts from solid and forged 
stock. Can it be forged, hammered or formed? 
Answer—Shelby Seamless Steel Tubing will endure all these 
operations and yet more. A good example of the possibilities of 
Shelby Tubing is shown in a paper knife which is here illustrated 

from photograph. This knife is made from a piece of Shelby Seamless 

Steel Tubing, one end is flanged, the other end is hammered flat, and no 
flaw in the material is revealed by break or fracture. 


. @ Question—Can I secure one of these paper knives? 
Answer—One will be sent free to prospective users of Shelby Seamless Steel 
Tubing by filling out and returning the coupon. 


NATIONAL TUBE COMPANY 
General Sales Offices, Frick Building, Pittsburgh, Pa. 


DistTRICT SALES OFFICES:—Atlanta, Boston, Chicago, Denver, New Orleans, New York, Philadelphia, Pittsburgh, Salt Lake City, St. Louis, St. Paul. 
PaciFIc COAST REPRESENTATIVES:—U. S. Steel Products Co., San Francisco, Portland, Seattle, Los Angeles. 
EXPORT REPRESENTATIVES:—U. S. Steel Products Co., New York City. 


@ Question—You are referring to 
uses in connection with parts 

_ of machines, are you not — 
that is, axles and parts 
of automobiles, frames 
for bicycles, etc. ? 


Sen RRR RRR eee eee eee COUPON wae es eB BBB SB BE BSB BS eee ee 


NATIONAL TUBE COMPANY, 1106 Frick Building, Pittsburgh, Pa. 
GENTLEMEN:—Will you please send me one of your souvenir paper knives made from Shelby Seamless Cold-Drawn Steel 
Tubing? I am interested in Shelby Seamless Tubing for use as follows: 


Pee eee eseseeseseesreseesereseeeseseseeereeseteeesreseesee FE FFE SHH HEHE ERE HES ETE HEHE Hee HET HOHE ee HOHE ETHER HEE HHH HHH HEH HEHEHE HOHE EHH HE HHH HEHEHE EHH EES 
SlereIMtseele\ s(6le Sip elatale mie a ©, a es) ais 6.6 «0 gia slain evdie lee sis.) givlie sie 5 040 (ake e) 6 u = aie a 16 6.9 0 ale (6 el elle.6 > 0) one 2 (e161 6 6 6/0 6, 0 0b tb 6 0 Oe 6 Owe. Vie Fis * C0 C18 Oe Oe Owe @ DOL 8 0 86 e 8 ete tee 
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RIVETING COSTS REDUCED 


FROM 60% TO 250% 


This boy 
is welding 
handles on 
saucepans, 
3 spots to 
each pan 


564 Dozen 
Pans in 
10 Hours!!! 


Labor Costs cut from ten cents per dozen for riveting, 
to less than half a cent per dozen by our method, and 
the operator makes better wages than he did before. 


If you do any quantity of riveting, let us show you 
how you can reduce your costs from 60% to 250%. 
Sounds too good to be true? We back up our state- 
ments and prove them. 


To show you our faith in the matter, we offer a make- 
good-or-take-back-proposition on our machines. Write 
us. Our free bulletins give a lot of information on 
electric welding. 


NO LEASE NO LICENSE NO ROYALTY 


THE TOLEDO ELECTRIC WELDER CO. 
LANGLAND AND KNOWLTON STS. CINCINNATI, OHIO, U. S. A. 


Chicago Office: Hartford Office: Canadian Office: 
1156 Monadnock Block 450 Asylum Street Brantford, Ont. 
A. M. Searles, Mgr. A. VY. B. Cutler, Mgr- H. B. Warren, Mer. 


December, 1912 MACHINERY 


135 


Why,gPay a High Price for Fire Insurance 
without Real Protection when you can get 
both Automatic Protection and the Same 
Insurance for Less Money? 


— Sit down and figure it out. Your insurance policy doesn’t safe- 
guard you against fire—it merely reimburses your money loss after 
fire has struck. It doesn’t help you to fill orders during the long 
period of rebuilding. It doesn’t hold customers over the break. 


will do all this—because they absolutely prevent the break. They put out the 
fire while it is yet too small to defend itself. It may be unfair to the fire, and 
it’s certainly taking all the spectacular and heroic out of fire fighting—but that’s 
what they do just the same. 


And right here is where the saving comes in. Insurance rates where sprinklers are 
on guard are far below the rates in other buildings. In Chicago the decrease averages 60 
per cent on the building and 68 per cent on its contents. This difference in premium pays 
for the sprinkler in four or five years (sometimes in 18 months). After that, the saving is 
clear gain—a dividend of 20 to 380 per cent or more on the first cost of the system. 


So you get both Protection and Insurance for 
less than the cost of Insurance without Protection. 


Our little Publication, Automatic FIRE Protection, shows how 
the sprinkler system makes use of the heat of the incipient 
fire {to make the (Fire Commit Suicide. It will take but a 
moment of your time to send for your copy. Do it today— 
before it slips your mind. 


General Fire Extinguisher Co. 
PROVIDENCE,|R.$1L, and Principal Cities 


Steam and Hot Water Heating and Power Piping Systems 


40-124 
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A 42’" PUTNAM STEEL TIRE WHEEL 
LATHE WILL SAVE YOU MONEY. 


NOTICEABLE FEATURES: QUICK 
ADJUSTMENT; HEAVY CUTS AT 
COARSE FEEDS; AUTOMATIC DRIV- 
ING DOGS; TAIL STOCK OPERATED 
BY HAND OR POWER. 


Write for Particulars. 


SOLE DISTRIBUTORS 


MANNING, MAXWELL & MOORE 


——INCORPORATED—— 


85-87-89 Liberty Street, New York 


MACHINE SHOP AND FOUNDRY EQUIPMENT OF EVERY DESCRIPTION 


111-115 No. Canal St. 721 Arch St. 45 Oliver St. Frisco Bldg. Park Bldg. 1262 Ontario St. 
CHICAGO PHILADELPHIA BOSTON ST. LOUIS PITTSBURGH CLEVELAND 
Monadnock Bldg. Higgins Bldg. White Bldg. Majestic Bldg. 4 Merrill Bldg. Yokohama 
SAN FRANCISCO LOS ANGELES BUFFALO DETROIT MILWAUKEE JAPAN 


National Wedge Grip Bolt and Rivet Headers 


are demonstrating every day in Railroad Shops, Bolt Plants, and General Industrials, 

that they produce more bolts, rivets and forgings, and cost less for dies and main- 
tenance, that any “toggle” or other 
type of Header. 

Mi wncr’(0 


TIONAL. 


TIFFIN, 


Comparative tests show that dies last 
from 3 to 5 times longer. 


The longer die life, advanced features 
in design, and superior construction 
of the Wedge Grip Header, eliminate 
frequent shut-down for die changes, 
petty machine repairs, etc., making a 
machine for more constant operation, 
and increasing the output 15% to 25%. 


It will pay you to investigate the ad- 
vantages secured when using the 
Wedge Grip Header on your work. 


Built in 34”, 1”, 114”, 2” and 214” sizes, 


Circulars and full data upon request. 


THE NATIONAL MACHINERY CO., Tiffin, Ohio, U.S.A. 


Originators of Modern Bolt, Nut and Forging Machinery 
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GREEN RIVER 
“Opening Die’ 
Bolt, Nut 
and Pipe 
Threaders 
Will thread 10 sizes 
bolts, (14, 5-16, 3, 

F eeaiie, (Mines 218). 78> 


hee (kena 34, 1%, 1) threads 114 


Res i Heer cio, Mn fe ° 
eA ed inches long in 
ale 


just 10 minutes 
time. 


. SS Immediate 


Deliveries. 


Catalog 35E free. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


NEW YORK: 90 Center St. CHICAGO: 550 W. Washington Boulevard PHILADELPHIA: 38 North 6th St. 


The Flather Quick Change Gear Lathe 


Latest and Best. 
Strong and Simple. 
Least number 
of Gears. 


Greatest number of 


Threads and Feeds. 


Send for descriptive circular. 


Flather & Company, Incorporated, Nashua, N. H. 
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J. N. Lapointe Modern Broaching Machine 


mo, : Be 


: ) cp Anaabsaiglndaniamannmaannnnptianandecnniantmenncatacnnenntennsnitaen nner 


FUE GON APROINTES CO, 4 


A Broaching Machine that has no equal in strength, quality, durability and accuracy, and by its 
valuable feature of two driving gears, the most suitable for doing all classes of work, light and 
heavy. It is also equipped with quick removable nut and ball bearing thrust which eliminates 
friction and heating of screw and nut. 


We are specialists in making Broaching Tools of all descriptions, and are now located in our new fac- 
tory, which is equipped with all modern facilities and conveniences for serving our customers promptly. 


THE J. N. LAPOINTE COMPANY, New London, Conn., U.S.A. 


Waltham Thread Milling Machine 


For Small, Accurate Work 


z ee This machine is extremely accurate, on a 

Hardened and Ground Journals par, in fact, with our other fine watch and 
In a Shaper clock making tools; but we have made it 

Our hardening process, applied to big lots, is compara- ‘ automatic in operation, so that even an un- 


tively inexpensive per machine. It is now general prac- skilled workman can get good results. It 


tice with shaper builders to grind shaft journals, but is. therefore, an economical tool—one 
0 3 


we go deeper—EVERY JOURNAL, especially CRANK- ; 3 4 
BLOCK, BULL-WHEEL HUB and CRANK-PIN, is which will more than pay its way. Every 
convenience and attachment, lead screw 


hardened and accurately finished by grinding. In addi- 
tion these journals are self-oiling. Our construction is adjustment, ete. | 
Get the Booklet. 


simply illustrated by well chosen line cuts. 
WALTHAM MACHINE WORKS 


Ask for. Circular. 
NEWTON STREET, WALTHAM, MASS. 


QUEEN CITY SHAPER CO. 


Station V, CINCINNATI, OHIO, U.S.A. 


FOREIGN AGENTS :—Alfred Herbert, Ltd., Coventry; W. Steinhaus & Co., 
Bruxelles and Paris; F. G. Kretschmer & Co., Frankfurt, Main. 
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Of Personal 
Concern To You 


Obviously, you buy an air compressor 
for the purpose of making com- 
pressed air—and you want one 
that will make the most air at 
the least cost. 


Class ‘‘NF=1’’ 
Straight Line Steam Driven 


Now, a compressor that will do this 
must be a perfectly balanced unit— 
one in which the ideals of a per- 
fect design are realized by means 
of high-class materials and work- 
manship. 


The best compressor may be open to 
criticism in some detail, if that 
detail is considered by itself. But 
that very detail, if considered in 
relation to the machine as a whole, 
may only evidence the builder’s 
extreme care in maintaining that 
perfect balance which stands for 
continued success. 


‘“‘Imperial X’’ 
Duplex Steam Driven 


The point is—do not be influenced in 
your purchase of a compressor 
by some much exploited detail. 
Judge the machines under consid- 


Class ‘‘NE=1’’ 
Straight Line Power Driven 


eration as units, specifically de- 
signed for a specific purpose. 


Measured by this standard—as by any 
other sound standard — Ingersoll- 
Rand Compressors will be found 
to represent the best value your 
money can buy. 


COMPRESSORS AIR TOOLS AIR HOISTS 


INGERSOLL-RAND CO. 


NEW YORK sLONDON 


am Offices in all Principal Cities of the World 


‘‘Imperial XB’’ 
Duplex Power Driven 
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10 Rev. and 475 Rev. 


in the high speed gear by means of a friction clutch. 


splash oil.<*Ask for complete,catalogue. 


At One Setting of the Piece 


you can drill, bore, or mill 
5 at almost any angle witha 
il 


No. | Knight 


and be sure of good work. 
| 
i } 


quickly secured adjust- 
ments and other features, 
frequently save 20 to 50% 
over other light drilling 
and milling machines. 


And there is hardly a job 
that you would put on a 
vertical miller, but can be 
handled with despatch and 
accuracy on this popular 
machine. 


The tilting table with its 
| 
| 


Built also in larger 
sizes for heavier work. 
Send for 
Folder, which 
shows 16 dif- 
ferent opera- 


__— tions done on 


this machine. 


(on 


W. B. Knight Machinery Company 


2019-25 Lucas Ave., St. Louis, Mo. 


FOREIGN AGENTS: Schuchardt & Schutte, Berlin, Vienna, Stockholm, St, Peters- 
burg, London, Copenhagen, Prague, Budapest, Shanghai and Tokio. 


6O to 8O square feet 
of surface area 


is the range of ‘‘P & H”’ Horizontal Drilling and Boring Machines—with one setting of the work. 


Speeds: A variable speed motor provided with 4 mechanical speed changes and a controller pro- 
viding 20 speed changes making a total of 80 different speeds obtainable, graduated evenly beween 


Control: All levers and handwheels are located so that the operator can reach them 
easily, without leaving his work. This easy access enables the operator to gradually 
bring up the speed after the work is started. Upon completion of a tapping 
operation, the spindle may be withdrawn by reversing, at the same time throwing 


Lubrication: All high speed gears are cut from cast steel blanks and together with 
friction clutches are enclosed in an oil and dust proof casing and lubricated by 


PAWLING @ HARNISCHFEGER CO., Milwaukee, Wis. 
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We Start with the Foundation 


make it sufficiently Po A 3 
rigid to withstand aie 
vibration; make the 
column of large di- 
ameter, distribute 
the metal where 
strength is most 
needed; and to pre- 
vent any chance of 
springing, back 
brace every 4 


Aurora 
Drilling 
Machine 


Every feature 
that willlighten 
labor and save 
time for the op- 
erator incorpo- 
rated in the de- 
sign. 

Sizes 14” to 44”. 


Send for 
Catalog. 


on| 


Ci 8 


THE AURORA TOOL WORKS 
Aurora, Indiana, U. S. A. 


PORTABLE TOOLS 


Portable Crank Pin Turning Machine 


You don’t have to tear your engine apart if a crank pin needs truing up; nor 
do you have to file the pin, get the alignment wrong, and generally make a 


poor job of it. 


This machine does the work in position. It is easily set up, does accurate 
work, and saves a great amount of time and trouble. 


We build it for sizes from 20” in diameter anddown. Hand or power driven. 
Write for catalogue—Portable Cylinder Boring Bars, etc. 


H. B. UNDERWOOD & CO. 
1024 Hamilton Street PHILADELPHIA, PA. 
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DO YOU REALIZE THE 
IMPORTANCE OF A RIGID 
BEARING ALWAYS THE 
SAME DISTANCE FROM 


THE CUTTING TOOL? 


The Trained Man 
Has Money 


He Can Always Pay His Bills 


With the untrained man all is different. His wages 
at the best are small and uncertain. At the end of the 
month he often finds the pocketbook empty, with the 
landlord, grocer, butcher, baker, and other tradesmen 
clamoring for their money. The only difference 
betweea the man with ability to command a large 
salary and your ability is special training—I. C. S. 
Training. 


e 
The International Correspondence Schools have had 


20 years’ experience in qualifying men for larger sal- 
aries and more congenial occupations. It makes no 
difference how long hours you have to work, or how 
little schooling you have had, the I. C. S. can train you 
in your spare time, right in your own home, at small 


cost. 


There is nothing remarkable about it. Simply mark 
X on the attached coupon opposite the occupation you 
are interested in, sign your name and address, mail it. 
In reply you will receive information how you, too, can 


earn enough money to enjoy every comfort of the man 


The Entire Head of our 28" : ve 
: higher up. This is your opportunity to become a 


Traveling Head Machine feeds trained man, and you will make a great mistake if you 
tail to grasp this opportunity. 


| Mark and Mail the Coupon TODAY—NOW! 


PSPSPS S SSS SSH H#SHSHSHH#PSHPHSHSSHS HSH SEH HTHHHH HS 


International Correspondence Schools 
Box 980, SCRANTON, PA. 


down with the spindle and this tool 
is admirably adapted to boring long 


holes, cylinders, etc. 


Please explain, without further obligation on my part, how I can qualify for a larger 
salary and advancement in the position, trade, or profession 
before which I have marked X. 


Electrical Engineer Machinist Chemist 

Electrical Mach. Des. Tool making Assayer 

Dynamo Foreman Molding Commerd®i I]lustrat’g 

Electric Lighting Blacksmithing Bookkeeper 

Electric Railways Civil Engineer Stenographer 

Electrician Stationary Engineer Architecture 
Telephone Expert Gas Engineer Contracting & B’ld’g 

( ; Concrete Construct’n Refrigeration Eng. Advertising Man 
OOL PAN Y Mechanical Engineer Sheet-Metal Drafts. Window Trimming 
Machine Designer Marine Engineer Automobile Running 
Mechanical Draft. Mining Engineer Agriculture. 


Patternmaking Structural Engineer Salesmanship 


8 TUTT STREET, SOUTH BEND, IND. 


@eeeeeeoeoeoeoeoeoe OO 0. CO 2-0 @' 0'O: Ce 


Name 


3 Street and No. 


* 
+ City State Lo Mele Bu 
° 


* Present Occupation 
HPSS HHSHSHSHHSH HSS HSS HSS HSHSHSHSHEHSHSHHHSHHHHHHS 
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Picture The Highest 
Production Economy 


on the machines in your plant 
—Then you will want to use 


G-E Industrial 


Control Devices 


With one hand on a Con- 
troller the producer in your 
plant can start, stop, reverse, 
or vary the speed of opera- 
tions exactly in accord with 
the demands of highest ef- 
ficiency. ; 


He can make these changes 
instantly, without taking his eyes from his work—and economically, because 


G-E Industrial Controllers 


are designed by men who have studied motor sayattentoné and men who 
know industrial control devices. 


Continuity of service is another feature which cannot be overestimated. 
G-E equipments are made with the quality of materials and careful 
i workmanship which are invariably indorsed by the man who uses them. 


Ask our nearest office about G-E Controllers. 


General Electric Company 


Atlanta, Ga. Chicago, I. Largest Electrical Manufacturer in the World New Haven, Conn. Son Francisco, Cal, 
Baltimore, Md. incinnati, io peas ew Orleans, La. t. Louis, Mo. 
Birmingham, Ala. Cleveland, Ohio General Office: Schenectady, N. Y. New York, N. Y. Schenectady, N. Y. 
Boise, Idaho Columbus, Ohio ADDRESS NEAREST OFFICE Philadelphia, Pa. Seattle, Wash. 
Boston, Mass. Davenport, lowa ee Pittsburg, Pa. Spokane, Wash. 
Buffalo, N. Y. Dayton, Ohio Indianapolis, Ind. Louisville, Ky. Portland, Ore. Springfield, Mass. 
Butte, Mont. Denver, Colo. Kansas City, Mo. Memphis, Tenn. Providence, R. I. Syracuse, N. Y. 
Charleston, W, Va. Detroit, Mich. Keokuk, Iowa Milwaukee, Wis. Richmond, Va. Toledo, Ohio 
Charlotte, N. C. (Office of Agent) Knoxville, Tenn. Minneapolis, Minn. Rochester, N. Y. Youngstown, Ohio 
Chattanooga, Tenn. Erie, Pa. Los Angeles, Cal. Nashville, Tenn. Salt Lake City, Utah 


For Texas and ae tae business refer to General Electric Company, of Texas,—Dallas, El Paso, Houston and Oklahoma City. 
For Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 8736 
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! move you, Mr. Chairman, that since we 
are wasting power---Ssince we are raising the 
cost of operation through shifting the work, 
we abolish line drives and install individual 

#| drives, | recommend 


Our Engineer’s report proves that hardly half of the power we generate ever reaches 
our machines for useful work. Think of it, gentlemen, nearly 50% of what we pay for power 
goes to run the line shafting, belts, idlers, etc. 


The Production Manager’s investigation shows that without buying a single new ma- 
chine, but by simply rearranging the ones we have so that the material will pass directly 
from one operation to another, we will not only lower the manufacturing cost of our product, 
but speed up production so that we can meet the demands of the Sales Department. 


Here are the Purchasing Agent’s specifications, guarantees and prices on motors from 
the leading electrical manufacturers and after carefully considering them all it seems 
that the Fort Wayne line fills our particular requirements better than any other. Their prices 
are right; their service in the way of engineering advice and deliveries is not surpassed, and 
their customers have all told us there is no better concern in the country to deal with. Let’s 
phone for their salesman. 

* * >of * x * * * * x * > ¢ 

If YOU are not ready just yet to call for our salesman, but wish to 
learn more concerning the advantages of motor driven machines in your 
plant, write for our bulletin, “Motor Drives,” which illustrates nearly 200 
different applications, many of them in your industry. 


FORT WAYNE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 


“Wood” Systems 
1616 BROADWAY FORT WAYNE, INDIANA 


Branch Offices— 
All Large Cities 
M37 
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A TRIAL SHIPMENT 


Gentlemen:— 


Received your Electric Drill and find it very satisfactory. I enclose check 
for same, and would like you to ship me two more Drills at once. 


Yours very truly, 


We can meet your requirements with a Trial Shipment. Try 
a Temco Drill and you will want no other. 


THE TEMCO ELECTRIC MOTOR CO. 
99 Sugar Street LEIPSIC, OHIO, U.S. A. 


“Everything 
in Blowers and 
Exhausters” 


ROTHMOTORS 


are noted for their fine speed adjust- 
ments; sparkless commutation; high all- 
day efficiency; and low maintenance 
cost—an ideal machine-tool motor. Our 
grinders and polishers also have many 
points of superiority. 


1 PressureBlowers 
Steam Pulley Electric 


Intended for pressures up to 16 0z. Every blower 
built a little better and stronger than would seem 
necessary, and tested before shipment. Complete 
line in stock. The entire fan wheel and shaft can 
be taken out simply by unbolting one of the side 
plates. The solid peripheral shell prevents leak- 
age along line of highest pressure. 


Catalog No. 178-L O on request. 


Buffalo forge (a- Buffalo. NX. 


New York Pittsburg Chicago St. Louis Denver 


Write for descriptive bulletins. 


ROTH BROS. & CO. 


13904 W. Adams Street CHICAGO, ILL. 


NEw YORK- -_ - 243 Canal St, PITTSBURGH - 1415 Keenan Bldg. 
PHILADELPHIA - - Heed Bldg. CINCINNATI - 126 W. Second St. 
SAN FRANCISCO, Monadnock Bldg. 


The PANAMA CANAL is a stupendous undertaking and the work is most 
exacting. DEPENDABLE EQUIPMENT which will give with long continuous 
service, the greatest output in the least time at the lowest cost is desirable. 


That’s why so large a number of our ‘‘HARD SERVICE’’ (portable) ELECTRICALLY 
operated DRILLS and REAMERS are being employed there day after day in drilling and 
reaming operations. 

Have you read our Pamphlet ‘‘REDUCING PRODUCTION COSTS and MANUFACTUR- 
ING EXPENSKES’’? Write for it and our Bulletin No. 22, detailing our varied selection 
of Types, Sizes, etc., of ‘“‘HARD SERVICEH’’ (portable) ELECTRICALLY operated 


DRILLS and REAMERS for all classes of .work. 


Portable Tool Department 


Typep.Ac0 «=LHE VAN DORN @ DUTTON COMPANY 
Universal Drill General Offices and Factories CLEVELAND, OHIO 


District Sales Offices: New York, Baltimore, Boston, Atlanta, Pittsburg, Detroit, Chicago, St. Louis, San Francisco, Minneapolis, Los Angeles. 
R. E. T. PRINGLE, Special Canadian Representative: Montreal, Windsor, Toronto, Winnipeg. 
Alfred Herbert, Ltd., Coventry, England: Sole Sales Agents for England, Ireland, Scotland, Wales. 
Alfred Herbert, (France) Ltd., Paris, France: Sole Sales Agents for France, Spain, Portugal, Belgium. 


December, 1912 MACHINERY 145 


Pri ior Y 


Largest Exclusive Manufacturers 
. of High Grade Portable Electric 
’ Tools in the World. 


A FEW OF THE TOOLS WE MAKE 


PortableElec. Flex.ShaftTool. Portable Electric Tool Post 
Portable Elec. Hand or Breast Grinder. 


Tool. Portable Electric Parallel 
Center Drive Hand or Breast Grinder. 


ool. Portable Electric Internal 
Two Speed Hand or Breast Grindes: 


Tool. . 
Two Speed Screw Feed Drill. ot eAaeunaat a Batier sor 
Two Speed Drill. Portable Electric Bench 
Heavy Duty Drill. Grinder. 
Combination Hand or Breast Portable Electric Pedestal 
and Bench Drill. Grinder. 
Sensitive Drill. Portable Electric Aerial 
Scotch Radial Drill. Grinder. 


The Hisey-Wolf Machine Company 


CINCINNATI, OHIO, U. S.A. 


NEW YORK OFFICE, 50 Church Street 


PRODUCTS 


Eck Dynamo and Motor Co. 
BELLEVILLE, NEW JERSEY 
Specialists in the manufacture of 


ELECTRIC 
MOTORS 


for application to all 
classes of machinery. 


1-32 to 20 H. P. 
These motors give you all the advantages 
Tell us your needs. to be obtained with other motors, plus 
really accurate speed ea over 
ranges as great as 1 to 10 e changes 
Howey eee in speed are smooth and gradual—no steps 
BROWN UL LSU —no jumps. You get the right speed 
with ample power for every operation on 
all kinds of work. 

Reliance Adjustable Speed Motors can be 
temperature of furnaces installed on the ordinary two wire direct 
current circuit. No electrical controller— 

no complicated wiring necessary. 
It is the Standard Pyro- Write for our folder 10-M. It tells all about 
Reliance Motors and explains why they 
will make your machines do more work. 


1s essential. We can also furnish Reliance Constant Speed 


Motors for either A. C. or D. C. circuits. 
THE BROWN INSTRUMENT CO. : ° : ‘ 
ariel repos aber a ect Reliance Electric & Engineering Co. 


Amey Wiss Vasu Pitihaia "Culeaws. 1056 IVANHOE ROAD CLEVELAND, OHIO 
EE «= EA 


The Ideal Drive for your Machine Tools 


Accurately gauge the 


for heat-treating steel. 


meter where accuracy 
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POLDI SUPERIOR TOOL STEELS 


For heaviest cuts at highest speed. A trial wlll convince 
you of its superiority. 


Maximum High Speed 1 


Diamond High Speed : Of great endurance. 


Carbon steel for general shop use, milling cutters, forming 


S. §. P. Brand An alloy steel for cutters, taps, dies, drills, reamers, ete. 
f 
( tools, ete. 


Extra Quality 


pasa clk rN Te a Rc a i 
We navea large stock of Low Carbon and High Carbon Chrome Nickel Steel 
a a a 


Poldi High Speed Cutters Poldi Taps’ Poldi High Speed and Alloy Steel Drills 


SE & COMPANY, New York, Philadelphia, Buffalo 


——~ 


wig 


and die casting 


cught tobe) SMALL SPRINGS 


known to every S “ of every description from steel, brass or phosphor | 
up-to-date de- 4 bronze, flat or round stock. 


signer and : = The knack of making and tempering springs is 
manufacturer. one that can be acquired only after years of ex- 
perience. This concern has manufactured re- 


Saving of time liable springs for over fifty-four years. 


and trouble. in oi Re Ask for Booklet 5-I. 
assembling of 


i ticatoatr ees : : a THE WALLACE BARNES Co. 


BRISTOL, CONN. 


curate parts, as 
well as saving in 


the original cost oo ll SS. , CAMMELL LAIRD & COMPANY 


of production, : 
‘ are of vital in- ; 34 Cliff Street, NEW YORK 

terest to every © 7 ; 

wide-awake 

buyer. 


_ We cast com= 
plicated parts in 
a finished state, 
ready for as- 
sembling. 


Send for our catalogue “‘M,”’ and be - 
posted on up-to-date methods. 


Doehier Die-Casting Company 


Court and Ninth Streets, BROOKLYN, N. Y. 


BRANCHES—WAREHOUSES 


165 N. Jefferson Street 55 Wayne Street 
CHICAGO ; DETROIT 


With a Good Key the Fitting is Half Done 


We make good machine keys, any length, width, depth—any style or taper required, and 

guarantee them accurate and true to size. We have solved the question of economical 

production and can save you money—if you’ll let us. 

We make Cold Drawn Shafting, Screw Stock, Flats, Squares, Hexagons and Special 
Shapes. Machine Racks are a specialty with us. Send for catalog. 


STANDARD GAUGE STEEL COMPANY, Beaver Falls, Pa., U. S. A. 


BRANCH OFFICES: Chicago, Ill., and Philadelphia, Pa. Pacific Tool and Supply Co., San Francisco, Cal. Dilworth Lockwood & Co., 
New York. R. B. Ridgley, Detroit, Mich. Hall & Pickles, 64 Port St., Manchester, Eng. 
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HIGH SPEED STEEL 


Note the Following Facts. 


In turning 100 railway 
car wheel tires, Jessop’s 
“‘Ark” High Speed Steel 
has the record of losing” 
less steel, due to grind- 
ing, than any other 
make. 


The ‘actual amount of 
steel ground off the tool 
in turning 100 wheels 
was 3 ounces. This is 
an unrivalled perform- 
ance in steel economy. 


We have a large stocK of Carbon Tool Steel 
and High Speed Steel. Write for Catalogue. 


WM. JESSOP @® SONS, Incorporated 
91 JOHN STREET, NEW YORKH, N. Y. 


Boston Warehouse: 163 High Street. Branch Warehouses throughout the United States. 


“HAWK SPECIAL” TOOL STEEL 
Will Give You the Cut You Want 


For making a fine finishing cut and taking a light chip, 
‘‘Hawk Special” is far superior to the best High Speed 

ee trees eee cals Tool Steel at: one-half the cost. 

Where the speed is not excessive, ‘‘Hawk Special” will take the place of any High 

Speed Steel to good advantage. 


STEEL OF EVERY DESCRIPTION 


HAWKRIDGE BROTHERS COMPANY, 303 Congress Street, Boston, Mass. 


| Strong STEEL Castings 


a The Toughest Metal ever Produced 
! IN NEW METHODS 


Ly | pS 
4 I = You will be interested to learn that by our IM- 
: PROVED METHODS in ACID OPEN HEARTH 
STEEL manufacture, you can purchase GENUINE 
STEEL castings which are SMOOTH, SOLID, and 
true to pattern, having EXCEPTIONAL 
STRENGTH and DUCTILITY, at prices below 
those asked for inferior steels. 


OUR PRODUCT MERITS YOUR INVESTIGA- 
TION. Your orders willreceive prompt attention. 


Send blue prints for estimates 


Steel Foundry Company 


BUFFALO, N. Y., U. S. A. 


PrGutPatagreeren >” 


TENSILE STRENGTH ELONGATION. 


Strong 
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BANTAM ANTI-FRICTION CO. 


Bantam, Conn. 


Ruggedness—Simplicity 


Two more features in which SKF 
Double Row Self-Aligning Bali 
Bearings are Supreme 


Machines seldom operate under ideal condi- 
tions, hence it is important in designing, that 
hard knocks from severe service and possible 
abuse at the hands of careless or inexperienced 
workmen be taken into consideration. 


SKF Self-Aligning Ball Bearings best meet 
these requirements for many reasons. First, 
their mountings can be simple, strong, inex- 
pensive, with liberal provision for lubrication; 
and the bearings themselves can be perfectly 
sealed against dust, dirt, grit and other injurious 
agents. Second, their capacity is ample to meet 
severe overloads. Our double row construction 
distributes the load to best possible advantage. 
Third, our provision within the bearing itself for 


Fourth, the simple one piece retainer of Swedish 
Lancashire steel leaves nothing within the bear- 
ing that can work loose to cause noise or failure. 
Fifth, races and balls are of the highest grade of 
Swedish crucible steel, uniformly hard through- 
out. Sixth, aminimum number of parts assures 
extreme durability. 


Machine builders who want higher efficiencies, 
greater output and reduced lubrication and at- 
tendance costs can profitably investigate SKF 
Bearings. Making the change from babbitted 
or other power-consuming bearings invariably 
effects a logical improvement—guarantees ser- 
vice, long life and absolute reliability. 


Tell us your side of the bearing story and our 
engineers will solve the problem. 


Write for our literature. 


: styles and graduations— =u 
absolute automatic and instantaneous self-align- also ‘‘ Metric.’’ Caliper fsx 
ment compensates for shaft spring, completely Book free—write today. eel 
eliminating the necessity for an aligning cradle Liberal Inducements to Agents. FE 
or ball seat, usually required in ordinary journals. ErnstG.Smith =& 


— i ) ésdale EAL ARIN Me ts Mt : 


608 South Dearborn street, Chicago 


NEW YORK 


22 


Don’t Guess— 
Use a 


“Columbia” 
Caliper 


Long-lived, low priced in- 
struments of guaranteed 
accuracy. ‘‘Columbia’”’ 
Calipers in use 20 years 
are giving excellent serv- 
ice—those used 10 years 
are as good as new. 
““Money back if not satis- 
factory.’’ Made in many 


TT 


Columbia, Pa.,U.S.A. 


SECTIONAL BLUE PRINT 


FILING CABINET 


You can buy one sec- | 
tion or ten and add to 
them as your business 
demands. Perfectly 
made of best oak. 
These cabinets can be 
used for a variety of 
purposes, and should 
bein every office. We 
also make all kinds of 
draughting-room fur- 
niture and our prices 
are right. Send at once 
forour descriptive 
matter and prices, 


FRITZ MANUFACTURING CO. 
60 Alabama St., | GRAND RAPIDS, MICH. 


“USE-EM-UP” 
Drill SocKets 
and Sleeves 


AMERICAN SPECIALTY C0., Chicago 
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BALL AND ROLLER 


Test! Beene 


ICK out the hardest place in your shop and 

install a SELLS Heavy Duty ROLLER 
BEARING. It will do the work where all 
other bearings fail. 


In the Husted Milling Company’s plant at 
Buffalo, where a ring oiling babbitted bearing 
failed in four weeks, and a heavy duty bear- 
ing of the same type failed in six weeks— 


Investigation on the part of any builder 


SELLS Heavy Duty of any machine using anti-friction 
ROLLER BE ARINGS bearings will reveal, in Norma Bear- 


ings, superiorities of design, materials 


have been operating over two years without and workmanship which recommend 
replacement of any parts, and are apparently them preeminently for that class of 
good for as much more service at this writing. service where the highest standards 
This is only one of hundreds of cases. SELLS of bearing efficiency andserviceability 
BEARINGS, regular and special, are making are recognized as essential to the 
good everywhere. highest standards of machine effic- 


Fill in the coupon now, and let us iency, serviceability and performance. 


tell you what we can do for you. In other words, Norma Bearings make 


ROYERSFORD FOUNDRY & MACHINE COMPANY their strongest appeal to the builders 
54 NORTH 5th STREET PHILADELPHIA, PA. of the best machinery. 
Manufacturers of Power Transmission Machinery 
and Punching and Shearing Machines. Norma Ball Bearings—Bulletin 102. 
EUROPEAN OFFICE: Theodore Butler, Ltd., 149 Queen Victoria St., London, E. C. Norma Roller Bearings—Bulletin 103. 
“ROLLERINE”’ 


Norma Thrust Bearings—Bulletin 104. 
Norma Combination Bearings—Bulletins 102-103. 


A high grade lubricant especially compounded for roller and ball bearings. 


The Sells Heavy Duty Roller Bearing. 


«=m ms SIGN AND RETURN THIS COUPON NOW ====0m000 


ene ecacirientie arcane [heNorma Company 


Gentlemen:—You may send me full information . 


OF AMERICA 
24-26 Vesey Street New York 


Firm Address.....+se.« SOUP JER AUILOAL OHSU On 0 IED AGO OAR HCONnOn Ao dC ADOnDOO 


Bearings now in use 


Macu. Dec. 1912 
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\ PRINCIPLES—A bearing that can 
Patented be instantly adjusted to take ‘ 
es up wear. 


MATERIAL—Steel parts harden- 
ed by our special process. Sepa- 
rator ring of phosphor bronze— 
insuring low friction and practi- 
cally noiseless operation. 

ADVANTAGES—Besides being adjustable, 
the Makutchan Bearing will transmit the 
heaviest loads with a minimum of friction. 

USES—For machine bearings or any case 
where an annular bearing can be used; a 
for loose pulleys; for automobile mecha- Bi. Patentes 
nism; for shafting hangers, etc. YY 


The Makutchan catalogue of Roller 
Bearings and Hangers covers the IZ Wi Js 
subject thoroughly. May we send it? SS 


) MAKUTCHAN ROLLER BEARING CO. 


1541-1542 McCormick Bldg. CHICAGO, ILL., U.S. A. 


Always a good Vise for 
general shop use and 
at the same time: holds 
work for duplicate drill- 
ing without the cost 
of a jig. 


Fig. 2 


DRILL V i S E WITH JIG ATTACHMENTS PATENTED 


They will pay. More 
time is consumed in 
catching work than 
in drilling it. 


AS an ordinary Vise V-Jaw and Part of Jig Fixture 
Made with Jaws 6", 9", or 12" long. In circulars we show special features. 


DRILL 


SPEEDER ‘"" HOLDER 


i For Turret Machines 
For use in all presses 


from 20" 

at 1—It fits into any tur- 

NOTE ret head. 
: 2—It will knurl any 
|—It increases the speed ‘Aree times. It size’ within ~ ca- 
takes up to %"' drills, and has No. 3 Fram by 232" tas 
Morse Shank. 3—It is run onto the 
ent Fh work like a screw 
2 It has safety frictions to save the Mia om pens 
pe drills, and a sensitive feed lever. shanks 34” to 114". 


1a 


THE CRAHAM MANUFACTURING CO., Providence, R. l 


Germany—Schuchardt & Schutte. France, Italy, Spain—Alfred Herbert. 
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Ten 25-cent Books for Toolmakers 
and Tool Designers 


OOLMAKING and tool designing are becoming more and more 

important with the growth of interchangeable manufacturing 
methods. The day of the all-around machinist may have passed, but 
the all-around toolmaker has taken his place. The toolmaker is the star 
among mechanics. In no trade are skill, judgment and training of 
higher value than in his. The tool designers and manufacturing ex- 
perts of tomorrow are the toolmakers who show their ability today. 
The ablest men always come from the ranks. The best informed men 
have the first chance, other things being equal. In the toolmaking 
trade, as in life, growth is impossible without increase of knowledge. 
Do you want to increase your ability as a toolmaker and designer ? 
These books can help, and exactly along the practical lines that mean 
results in the day’s work. 


| 5 ‘Wa! eee a 2? all | 
| \MREPRREnGe Series SS | 
| PQipmergeanc/ aay agin ensipaqaen HU 


"| EACH PAMPHLET IS ONE UNIT IN A COMPLETE LIBRARY OF MACHINE DE. 


A CHRISTMAS SUGGESTION 


Give a set of these books to some toolmaker you know, especially some young fellow lining up for his 
future. Maybe you can tell her what these books may mean to him later, in knowledge, skill and earning 
power. If she gets that right, she will buy him the books and would do it if the cost were ten times $2.25. 
Real happiness is measured out to human kind in small, infrequent doses. The largest of these come at 
Christmastide. Take yours, brother. 


CONTENTS 


No. 3—DRILL JIGS.—Contents: Elementary Princi- 
ples of Drill Jigs—Drilling Jig Plates—Examples of Drill 
Jigs—Dimensions of Standard Jig Bushings —Using Jigs 
to Best Advantage. 


No. 4—MILLING FIXTURES.—Contents: Elemen- 
tary Principles of Milling Fixtures—Examples of Milling 
Fixtures. 


Instruments— Miscellaneous Measuring Tools and Gages. 


No. 81—SCREW THREAD TOOLS AND GAGES.— 
Contents: Screw Thread Systems— Making Thread Tools 
—Tools for Accurate Thread Cutting— Making Thread 
Gages— Measuring Screw Thread Diameters. 


No. 446—HARDENING AND TEMPERING.— Con- 


No. 41—JIGS AND FIXTURES, Part I—BusHINGs, 
LOCATING POINTS AND CLAMPING DEVICES.—Contents: 
Principles of Jigs and Fixture Design— Bushings for Drill 
Jigs—Locating Points—Clamping Devices. 


No. 42—JIGS AND FIXTURES, Part II—DriLu 
Jigs.—Contents: Design of Open Drill Jigs—Examples 
of Open Drill Jigs—Design of Closed or Box Jigs—Ex- 
amples of Closed or Box Jigs. 


No. 48—JIGS AND FIXTURES, Part III—Borine, 
PLANING AND MILLING FIXTURES.—Contents: Principles 
of Boring Jigs—Boring Jig Designs—Boring, Reaming 
and Facing Tools—Planing and Milling Fixtures. 


No. 21I—MEASURING TOOLS.—Contents: History 
and Development of Standard Measurements—Calipers, 
Dividers and Surface Gages—Micrometer Measuring 


tents: Modern Steel Hardening Plants— Hardening Steel 
—Pack-Hardening Gages—Forging, Hardening and An- 
nealing High-Speed Steel—Local Hardening and Temper- 
ing—Electric Hardening Furnaces—Miscellaneous 
Hardening Methods and Suggestions. 


No. 683—HEAT TREATMENT OF STEEL. — HARDEN- 
ING—TEMPERING—CASE-HARDENING.—Contents: Hard- 
ening Carbon Steels Hardening Carbon and Low Tung- 
sten Steels—The Electric Hardening. Furnace--Heat 
Treatment of Spring Steel—Heat Treatment of Alloy 
Steels—Case-Hardening—Case-Hardening Furnaces and 
their use. 


No. 64—GAGE MAKING AND LAPPING.— Contents: 
Principles of Gage Making—The Manufacture of Gages 
—Lapping Flat Work and Gages—The Rotary Lap— 
Miscellaneous Laps and Lapping Operations... 


Seen ORDER BLANK sae es 2B BSS eS eS ee ee 


SPECIAL OFFER—The Ten Toolmaker’s Books for $2.25, payable in 90 days. 


MACHINERY, 49-55 Lafayette St., New York City. 
You may enter my order for the ten Reference Books, price $2.25, described in December 
MACHINERY, payment for which I agree to send you within 90 days. 


Name and Address 
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@ 
Fight Great Sellers on the | .... ore 
1g rea e These books given for Christmas to 
any young mechanic will give him 
knowledge that will remain with 


Operation of Machine Tools | 22"""" "| 


MAcHINERY’s new 25-cent books on the Operation of Machine Tools 
are going so fast that the first edition will soon be sold out. We ought to be aston- 
ished, and would be, only that we expected it. These books are in some respects the 
best in the whole reference series; they cover fundamentals, they begin at the founda- 
tions and build up. Any man engaged in mechanical practice will find these books 
interesting and instructive. They are written in a clear, simple and direct style. 
There is no beating about the bush. They mean business and they do the business 
for the reader. You can return the books if you don’t find them up to your require- 
ments in all respects. 


The Eight New Books on Operation of Machine Tools 


These books are issued in the 25-cent Reference Book series instituted by MA- 
CHINERY five years ago. Each book is complete in itself, or covers certain phases of 
its subject independently. You can buy one book or the whole eight, just as you 
wish. The price of each book is 25 cents, and you never have seen books of such 
definite, practical information and real merit at any such price. They were not 
planned and are not published primarily for profit. They are educational, contain 
information and data that belong to MACHINERY and originated in the desire to make 
this information public property, at the lowest possible price consistent with proper 
presentation in first-class typographical form. The eight books announced here are 
the latest in the series. 


Book No. 91—The Lathe—Part 1 Book No. 95—Boring Machines 

Book No. 92—The Lathe—Part 2 Book No. 96—Milling Machines— Part 1 
Book No. 93—Shaper,Planerand Slotter Book No. 97— Milling Machines— Part 2 
Book No. 94—Drilling Machines Book No. 98—Grinding Machines 


These books are unlike anything hitherto published. They describe in plain, 
everyday English just how various machine tools are used in actual practice—what 
each machine is for, how it operates; how it is handled when doing various kinds of 
work; what tools are required; how they are ground; the principles which govern the 
speed and the feed; in brief, a concise, clear description of modern shop practice, 
supplemented by many typical examples illustrating the use of different types of ma- 
chines. The complete set of eight books contains 335 illustrations which make it easy 
to understand many things that might otherwise be difficult to grasp. These views 
show plainly just how each machine is ‘‘set up” and operated under different condi- 
tions. The drawings are not complex and meaningless, but simple views or pictures 
which show, in a clear, direct way, just how the machines are used. These books 
bring the machine shop to your home and teach you in a way that can be understood. 


SPHCIAL OFFER—The Hight New Books for $1.'75, payable in 90 days. 


MACHINERY, 49-55 Lafayette St., New York City. 


You may enter my order for the eight New Reference Books, price $1.75, which I agree to 
send you within 90 days. 


Name and Address 
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You demand precision in your tools and other 
apparatus, why not in heating appliances? 
You demand accuracy of product in other 
departments, why not when hardening and 
tempering? The first and biggest step toward 
this end is the installation of heating appa- 
ratus in which the control and regulation of 
heat is positive. Know the amount of heat 
you need; know that you get it—and the rest 
of the process becomes; a matter of routine. 


“American” |Gas Furnaces 


afford absolute even heat distribution and 
control. Made for all classes of hardening, 
tempering and annealing. 


With our Heat Regulator and Controller the 
temperature can be regulated to within five 
degrees Fahrenheit. 


Write for the complete catalog. 


24 John Street 
CATALOGUE SENT ON APPLICATION. 


NEW YORK, U. S. 


For Cyanide Hardening 


This 


StewartNo.10 


furnace is quite a bit 
in advance of any- 
thing else offered for 
the purpose. 


Bank note engrav- 
ers, makers of en- 
graved plates, trans- 
fer rolls, cutters, dies, 
springs, chains, etc., 
where a hard surface 
without great depth 
of case is required, 
find this furnace es- 
pecially good. 

The extreme depth 
of case can be obtain- 
ed in 17 to 20 minutes. 
The cyanide may be 
brought to a harden- 
ing heatin 40 minutes, 
beginning with a cold 
furnace, 

Write for complete 
specifications and 
large general catalogue of furnaces. 


Chicago Flexible Shaft Co. 


149 La Salle Ave. 


CHICAGO, ILL. 


MACHINERY 


KNOWLEDGE vs. GUESS 
Gas Heating Apparatus or the Other Kind 


American Gas Furnace Company 


dependable power presses— presses 
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Our No. 1 Oven Furnace is a popular 
size for Hardening and Annealing, re- 
placing the ‘‘muffle furnace’’ because 
of the more direct action of the heat and 
the presence in the heating chamber 
of the products of combustion, which 
prevent oxidation. Muffles exclude these 
products and are filled with heated air, 
which promotes oxidation. Let us send 
you more information on this subject. 


A. 


SW AINE 


For forty years that name has stood for 


that for speed, good work 
and operating economy, 
are second to none. 


The Inclinable Press 
shown, combines many 
time-saving features, 
including a shaft that 
can be hand turned off 
centers and the dies set 
without stopping fly- 
wheel; a clutch that can- 
not be “‘thrown in’’-until 
erank is turned back by 
hand; two locking points 
in flywheel, giving in- 
stant engagement of 
clutch—and a host of 
other features. 


We make so many different Presses it takes a 200- 
page Catalogue to describe them—Sent on request. 


FRED. J. SWAINE MFG. CO. 
zth and O’Fallon Sts., ST. LOUIS, MO. 


LARGEST PRESS BUILDERS IN THE WEST 
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Heat Treatment of 
Steel is An Art 


The operations of annealing, hardening and tempering are the 
most important, the most delicate and the most difficult of all 
the manipulations to which steel is subject. The ways of per- 
forming these operations are all-important. You have to use mod- 
ern methods, the right type of furnace, to get modern results. 
Wherever installed, Tate-Jones Furnaces have proven most 
economical! and efficient—in the test of daily service. 


Let us send our Booklet ‘‘Heat Treating of Steel’’— 
a treatise on the art, and a catalog. 


Tate, Jones & Company, Inc. 


Engineers and Manufacturers PITTSBURGH, PA. 
F. W. TRIMBLE, 45 Broadway, New York 


All Wi gly 


|| DAYTON 
-SWAGING 
MACHINES 
ARE 
MONEY 
MAKERS 


Some thingsaswag- 
ing machine can do 
much more rapidly, 
better and cheaper 
than they can be 
done any other way 
—for example, tap- 
ering and pointing 
tubes, shells or rods, 
and metal reduc- 
tions of various 
forms. 


Write for book ‘‘The Modern Art of Swaging.’’ 


THE EXCELSIOR NEEDLE COMPANY, TORRINGTON, CONN. 


Coventry Swaging Co., Ltd., White Friars Lane, Coventry, England, 
Agents for Great Britain. Fenwick Freres & Co., 8 Rue de Rocroy, 


Paris, France, Agents for France, Italy, Belgium, Spain, Portugal 
| and Switzerland. | 


A DURABLE SELF- ADJUSTING CLUTCH 


Simple and strongly made—only 16 parts—all inter- 
changeable. Self-adjusting for wear and varying 
loads. Has frictionless roller grip—can’t burn out. 
When locked can’t slip. Ideal for all countershaft 
use. Send for full details. 


BICKNELL-THOMAS COMPANY, Greenfield, Mass. 


MOLINE TOOL CO., Moline, IIL. 
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ylinder Borer 


Catalogue 
showing the 
Full Line of 
Cylinder 
Borers and 
Multiple 
Drills 


The National Electric Welder Co. 


Manufacturers of 


ELECTRIC—SPOT, BUTT and SEAM 


WELDERS 


Special Machines designed and constructed 


WARREN, OHIO 
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| AESHINS 


Give Your Tool Hardener 
the Right Equipment 


—an equipment in keeping with the importance of his work. Every time he 
fails to harden a tool properly, you not only lose the value of the steel, his 
and the tool maker’s time, but you hold up the job the tool was meant to do. 
Don’t blame the tool hardener. Instead, help him to 


Eliminate Uncertainty 


from his work and at the same time save yourself the cost of his unsuccess- 
ful efforts. Give him an equipment that will enable him to do good work all 
the time,— to make every tool as accurate and long-lived as it is possible to 


Twoand A Half Years make it. Take advantage of the greater earning capacity and the decreased 


of Better Tools 


—is the record of the Hoskins Elec- 


production costs that only efficient tools make possible. 


Hoskins Electric Furnaces 


tric Furnace shown above. _—in the hands of competent tool hardeners in many of the country’s largest 


plants—are producing tools that are truly remarkable for their efficiency. 


This furnace was installed more than | They are setting new standards of work and life for cutters, taps, dies, drills 


two and a half years ago in one of 


and many other tools and are really showing 


the tool rooms of a large and well | the enormous possibilities in modern tool 


known manufacturer of conveying 


steels, when properly heat-treated. 


erechinery, The item at the left will show you thekind of | Let Us Give You Proof 


tool hardener. 


work the Hoskins Furnace is doing and the 
The result was a very great increase | little square at the right contains an offer to 
in the efficiency of the tools. prove that it is the right equipment for your 


- without obligation—that 
the Hoskins Furnace can 
produce better tools for you. 
Let us harden several of 


So great was this increase in effi- | Hoskins MANUFACTURING COMPANY | your tools, free—to be tested 


ciency that it was soon found advis- 
able and economical to ship tools, to | Hlectric—Furnaces, 
be hardened in this Hoskins Furnace, 
from the Company’s two other plants 


Pyrometers and Heating Ap- 
pliances 


“International” Ammeters and Voltmeters 


by you against similar tools 
hardened by your present or 
any other method. Ask us 
today for further details and 


located in far distant cities. 459 Lawton Avenue, DETROIT. our “‘Bulletin 10.’’ 


THE STEWART 
OVEN FURNACE No.24 


Supplied with 
burners for oil 
or gas con- 
sumption, 

a whichever is 
FLEXIBLE Sie, Most econom- 
SHAFT CO, z me ical for your 
: | locality. 


This Furnace 
has lining 
heavy enough 
for 


Case 
Hardening 


A popular Fur- 
nace with auto- 
mobile manu- 
facturers. 


Illustration shows it fitted with oil burners. 


Write for full specifications and large general catalogue. 


CHICAGO FLEXIBLE SHAFT CO. 
149 La Salle Avenue CHICAGO 


Otis Bldg. Oliver Bldg. 30 Church Street 
CHICAGO PITTSBURGH NEW YORK 


. Se 


WS 


Hainan 


: suit 
Ju 


LEIMAN BROS. 
ROTARY POSITIVE HIGH PRESSURE 


BLOWERS 


for use with oil and gas appliances. Made in 8 sizes from 2 to 338 
cubic feet of-air per minute—I oz. to 10 lbs. pressure. 


VACUUM Fees 


1044 to 338 cubic feet per minute. 1 to 20 inches Vacuum for 
VACUUM CLEANING. They take up their own wear. 


Blower Catalog No. 16. Vacuum Catalog No. 17. 


LEIMAN BROS. “xe. vone" 
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You See “Star” Lathes Everywhere 


A machinery salesman 
once said (and he 
wasn’t one of our own 
men either) that wher- 
ever he went he 
. found : Stee 
Lathes. It is true, 
not a manufactur- 
ing town of any 
importance in the 
United States, but has 
a:..4 Stan yor tworun 
service. In one plant 
alone there are 175. 
_ Many are used abroad. 


There’s a reason for the 
popularity of “Star’’ Lathes 
—and it is not because they 
are cheap. They are low cost 
machines, but efficient and 
accurate and durable 
throughout a long life. Low 
cost is not secured by cheap- 
ening the machine. 


Built in 9"-11" and 13" sizes. 
Send for the catalog. 


The Seneca Falls Manufacturing Co. 


13-inch 330 Water Street SENECA FALLS, N. Y. 


“Star” Lathe CANADIAN SALES AGENTS—The Canadian Fairbanks Co., Ltd., Montreal, Toronto, St. John, N. B., 
Calgary, Saskatoon, Winnipeg, Vancouver. 


And occasionally we 
get orders from out of 
the way places, mining 
camps, etc., where 
parts are ‘‘packed”’ up 
the mountains. 


The Rockford 
Universal Milling Machine 


is a tool of almost unlimited possibilities— 
with constructional features and attachments 
for vertical milling and slotting, that give a 
wider range than ever before attained by a 
machine of this type and size. The patented 
flanged support above main spindle affords 
rigidity for heavy cuts and an unusual amount 
of room for large work. 


Other features include positive geared feed, 

14 changes; automatic feed operated at the 

same time and reversed while the machine is 

in motion; machine steel cut gears, | 6 spindle 

speeds, from 22 to 309; back gear ratio 4 
to 1; overhanging harm for heavy work; attachments 
gear driven and main spindle free, to be used simultane- 
ously with attachments when desired. Let us send you 
the bulletin and complete specifications. 


Rockford Millmg Machine Co. 


Rockford, Illinois, U.S. A. 
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“Quick-— 
Change” 


There is full 
meaning in 
those two words 


when applied 
toa 


Greaves 1 S ee , | LA : | N00 
Klusman |) a i Car a ‘ 
17-inch 
Engine 
Lathe 


Index plate — 

clearly shows 

just how to ob- 

tain any thread 

or feed wanted. 

No time lost re- 

moving gears. Only two handles—one on the left, one on the right—simple as can be. Any range of 
threads from 2 to 56 (including 1114 inch pipe thread). Any range of feeds from 6 to 168. And plenty of 
room to swing work—18% inches over bed—131% inches over carriage. Heavily reinforced bed and other 
special structural features reduce twisting strains to a minimum. Catalogue for details. 


GREAVES, KLUSMAN &COMPARY, Cincinnati, Ohio 


AGENTS—The Fairbanks Co., New York, Philadelphia, Baltimore, Boston, Hartford, Buffalo and Pittsburgh. The Motch & Merryweather Mchy. 
Co., Cleveland and Detroit. The Marshall & Huschart Mchy. Co., Chicago, Indianapolis and St. Louis. The C. T. Patterson Co., Ltd., New Orleans. 
The Pacific Coast Mfg. Co., Los Angeles. Hallidie Mchy. Co., Seattle. Hallidie Co.,Spokane. H.W. Petrie, Ltd., Toronto, Montreal and Vancouver. 

ForEIGN—Chas. Neat & Co., London. 


Work the Turret Tools Close to the Chuck 


The Steinle Full Swing Side Carriage Turret Lathe is a duplicating machine for 
chucked work—a quantity producer, and as accurate as it is fast. The side carriage 
eaten the chuck, allowing simple tools to be used on a wide range of work and 

ringing the turret right up to the chuck. Tool overhang is thus reduced to the 
minimum, a feature, which combined with the solid, heavy construction of the bed, 
turret, carriage and headstock, insures both accuracy and production. 


Let us send you more details, the specifications, etc. 


STEINLE TURRET MACHINE COMPANY - Madison, Wis., U. S. A. 


SELLING AGENTS: Manning, Maxwell & Moore, Inc., New York, Atlanta, Boston, Chicago, Cleveland, Detroit, Milwaukee, Philadelphia, Pittsburgh, 
St. Louis, Buffalo, Seattle, Portland, Japan, Mexico. Ludw. Loewe & Co., A. G.- Berlin, Austria, Belgium, Denmark, France, Germany, Holland, Hungary, 
Italy, Norway, Roumania, Rugsia, Spain, Sweden, Switzerland. 


158 MACHINERY December, 1912 


That Tilting Table on “Modern’ Drills 


is a wonderful time saver. Take such work as cylinder castings for ex- 
ample, which require drilling at different angles—you can tilt this table 
at any angle up to 90 degrees and place the piece so that it can be worked 
to advantage. The square spindle you see, through the crown gear, elim- 
inates friction—another good feature. Note, also, how conveniently we 
have located every lever and handle—no back-breaking reaches, and no 
stopping work to change from belt driven to back gears—throw a lever 
and ‘‘presto’’ the change is made. This and our 20” drill are both built 
to save time and they doit. Send for Circular and Prices. 


FRONTIER IRON WORKS, Buffalo, N. Y.- 


ALSO BUILDERS OF ROYAL POWER SAWS. 


Tilting 
Table 


AUTOMATIC TAP MACHINERY 


“| We are now fur- 
nishing complete 
equipment of 
automatic and 
semi-automatic 
special machin- 
ery for tap 
makers. 


Big Savings in Time 
|'Big Increase in Power 


| And this means an increased output—made possible by our 
All Geared Gang Drills. No cone or feed belts. No slipping » 
| and loss of time. Each spindle has eight changes, each of 
Geared Speeds and Geared Feeds, all controlled by levers con- 
} veniently reached from front of machine. Easy to operate 
| and positive in action. 


I 


Omura 2e0 
inch gang 
here shown 
drives a 1” 
high speed 
twist drill 
at rate of 8 
inches per 
minute in 
east iron 
and 4 inch- 
es per min- 
ute in mild 
steel. Built 
in two to 
sixspindles | 
and also in 
24” and 26” | 
sizes. 


Are you interested? 


BICKFORD MACHINE CoO. 
GREENFIELD, MASS. at 


Ames Precision Bench Lathes 


FOR FINE TOOL PRODUCTION 


Try Ames Precision Lathes in your tool-room. Accurate 
production assured on any work within the 834” swing of the 
machine. Durability and range unsurpassed. Let us send 
the specifications and other details—facts worth studying. 


B. C. AMES COMPANY, Waltham, Mass. 


Write for Latest Bulletins ‘‘M’’ 


'BARNES DRILL CO. 


Incorporated 1907 
| 814 Chestnut Street, RocKford, Ill., U.S.A. 


} Agents for Germany and Austria: E. Sonnenthal, Jr., Berlin, C. 2 Cologne 
§ a/Rh. and Vienna. Great Britain: C. W. Burton, Griffiths & Co., London, E.C. 
Belgium: G. & F. Limbourg Freres, Brussels. Ontario: Kellogg & Co., Toronto. 

Japan: Roku-Roku Shoten, Tokio. 


VERY FAST PRODUCERS 


Any maker can claim that, but “ Davis” 
Engine Lathes substantiate the claim. Their 
carefully worked out design, strong and rigid 
construction, high-grade workmanship and 
uniform accuracy of product— all spell very 


fast production when put to the test. 
Besides—they’re built to last. 


By the way, have you one of our New Key- si 
seater Booklets? A request brings one. a The “Davis” Engine Lathe 


THE W. P. DAVIS MACHINE COMPANY 
305 ST. PAUL STREET, ROCHESTER, N. Y., U.S. A. 
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No. 2% Bench Lathe. 


THE “AMERICAN” BENCH LATHE 


Is built to afford users every convenience 
and much greater capacity than other ma- 
chines of this class, because the slide rest 
fits on bed instead of shoe, permitting use of 
longer and heavier slide. Each slide has 
micrometer adjustment, bed is also made 
extra heavy giving additional stiffness, and 
as each bed is scraped to standard—perfect 
interchangeability of all attachments is 
secured. Machine swings 6.3”, chuck capac- 
ity %”, slide rest travel 344”, and is adapted 
for a wide range of small manufacturing 
and experimental work. 


Catalogue on request. 


American Watch Tool Company — 


Waltham, Mass. 


The 15-inch R-T 


A Practical Lathe 


None more accurate, none better adapted for 
the finest or most delicate tool room job, yet 
thoroughly practical and efficient on produc- 
tion in quantities for manufacturing pur- 
poses. All conveniences; well ribbed bed; 
very substantial headstock for a lathe of this 
size; plenty of power for heavy cuts. 


Let us send descriptive matter. 


MACHINERY 


are instantly available on this speedy, ultra- 
convenient 


All-round convenience, power, stiffness and 
easy operation make this a machine espec- 
ially desirable for either manufacturing or 
tool room work. It will turn any piece up to 
the full 13-inch capacity; is fitted with latest 
improved features and makes good wherever 
installed. Write us for complete description. 


Cincinnati, Ohio, U. S. A. 


With 1544” Swing over the Bed 


9” Cone Pulley ratio back gear 9 to 
1. Compare these dimensions with 
other moderate price tools. Cone 
Pulley on our double back geared 
lathe carries 214” belt and the Cone 
Pulley on our single back geared lathe 
carries 2%" belt. 


Quality and price will interest 
you; circulars at your request. 


SS 


14" Quick Change Gear Lathe 


159 


Four Quick Feed Changes 


13" WILLARD LATHE 


Willard Machine @ Tool Co. 


ROCKFORD TOOL COMPANY 
ROCKFORD, ILL. 


The Carroll-Jamieson Machine Tool Co. 


Harrison Ave. & Eleventh St. BATAVIA, OHIO 
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A VERY WIDE RANGE OF WORK 


can be conveniently handled on a Cleveland 
Horizontal Boring, Drilling and Milling Ma- 
chine. One handle only is used to make 
complete change of speed or feed. All han- 
dles are operated from one working position. 
Slow hand feed and quick traverse of bar 
are both operated from same pilot wheel. 
All changes of speed, feed and spindle re- 
verse made without stopping machine. For 
simplicity, operating convenience and output, 
you can’t beat the ‘‘Cleveland.”’ 


Send for Special Circulars. 


Cleveland Machine Tool Works 


CLEVELAND, OHIO, U. S. A. 


“KELLY” 


The essential point about shaper work is 
ACCURACY. Caliper any job done on a 
“‘Kelly’’—you’ll find it true to a hair line. 


This can’t be said of all shapers, but its a 
‘Kelly’ trait that carries weight. The 
catalogue goes into details—construction, 
attachments, sizes—may we mail a copy ? 


THE R. A. KELLY COMPANY, Xenia, 0. 


MACHINERY 


The 
Davenport 
Multiple 
Spindle 
Automatic 
Screw 


Machine 


has five spindles and employs up to nine tools, 
as required, Within its range of %-inch x 2 
inches it is without equal as a quantity producer 
of accurate and finely finished screw products. 
Its many exclusive improvements require your 
careful investigation. 

Send for the circulars. 


Davenport Machine Tool Company 
New Bedford, Mass. 


AGENTS—Motch & Merryweather Machinery Co., Cleveland, Cincinnati, 
Detroit and Pittsburg. Agents for France—Ph. Bonvillain & E. Ronceray, 
Rue des Envierges, Paris, France. F.G. Kretschmer & Co., Frankfurt, 
Germany and Wien IX/2 Michelbeurnstrasse, 1A. American Machinery 
Import Office, Zurich, Switzerland. 


Power—Direct to Drills 


Drill power transmission is a great problem. 
The best drilling machine is the one which 
transmits the most power direct to the drills.. 
Usually the belted types of machines waste a 
large part of the power they convey to the 
drills, due mostly to slippage, the breaking 
of belts, and friction. 

With Taylor & Fenn ee Machines the 
power is applied by 

means of gears and 

silent chain. 

No slippage. No 

breaking of belts. No 

needless friction. And 

best of all, the 

feed can be 

operated only, 

when the spin- 

dleis inmotion. 


Ask for catalogue. 


The Taylor 
& Fenn Co. 


HARTFORD, CONN. 


December, 1912 


December, 1912 , MACHINERY 161 


Baker High Speed Drilling Machines 
forServiceConditions,not Show Runs 


We know the requirements of modern drilling meth- 
ods. We build machines that meet these require- 
ments, the result of a careful following-up of hundreds 
of Baker Drilling Machines in active service. Our ma- 
chines have feeds and speeds best adapted to present 
day service conditions. For example, the standard 
machine does not have a feed coarser than |5 inches per 
minute; but it does have strength and capacity for a feed 
of 30 inches per minute. Following are a few results out 
of hundreds of drilling tests we have made; | 1 in. Drill 
in steel bar, about .20 to .30 carbon; feed in inches per 
minute | 4.7: 114 m. Drill in hammered spindle steel forg- 
ing, 40 to 50 carbon; feed |2 inches per minute; 214 in. 
Dnill in steel bar about 25 point carbon; feed 3 inches per 
minute; 2 in. Drill in cast iron block, feed in inches per 
minute 24:11 in. Dnill in cast iron block, feed in inches 
per minute 29. 


For highest efficiencies in High Speed, Heavy Duty 
Drilling use the Baker. Catalogue on request. 


BAKER BROTHERS, Toledo, Ohio 


“G ANG” | —-_ Low-Geared 


Here’s a Producer 


A positive feed, back- 
geared upright sliding 
head drilling machine 
that will produce more 
work with less trouble 
than any belt feed ma- 
chine of corresponding 
size. 


Radial 


is 
pA 


Ten extra strong milled 
spur-gears, all enclosed 
in a cast-iron casing, are, 
in part, responsible for 
the quick, easy method 
of operation. Thefeed 
can be changed in- 
stantly while machine 

is running. 

Entire machine is 
simple, strong and 
convenient; affords 
the required power at 
the right time and 
plenty of it where power tells—at the drill point. 


Our full line includes: Friction Drills; 14” Standard Drills, 
with or without power; 20" and 23” Drills, all variations; 
24”, 26", 28”, 32” and 36” Sliding Head Drills.) {Also 
Gang Drill, Box Column and Single Column Types. 


All controlling levers conveniently reached; 
splash system of lubrication and direct oiling 
devices; twelve drilling speeds at spindle, 
which has automatic stop and is driven at 
lowest point on its largest diameter; six rates 
of feed; all journals bronze-bushed; all gears 
enclosed—a protection both for the bearings 
and the operator. Furnished with speed box 
or motor drive. Bulletin on Style ‘‘A”’ 
mailed on request. 


THE WM. E. GANG CO. 
CINCINNATI, OHIO 


ForEIGN AGENTS: The Canadian Fairbanks Co., Ltd., Dominion of 
Canada. Sanford & Co., Monterey, Mexico. Limbourg Freres, Brussels, 
Belgium. Louis Besse, Paris, France. 


Our Catalogue will aid you in making the right selection. 


MECHANICS MACHINE CO. 
19TH AVENUE, ROCKFORD, ILL. 


SELLING AGENTS —C. W. Burton, Griffiths & Co., London. Ateliers 
Demoor, Brussels. H. W. Petrie, Toronto and Montreal. D. Nast Ma- 
chinery Co., Philadelphia. Brown & Zortman Machinery Co., Pittsburgh. 
Garvin Machine Co., New York. Chas. A. Strelinger Co., Detroit. 
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Because for the Toolmaker’s use, 
Why for fine filing of all kinds, for uni- 


oh : formity, the right cut, corredét 
merical temper, high grade material—in 


Swiss! 


short, FOR SERVICH, there 1s 
no File that equals the 


Distributors: 
E. P. REICHHELM & CO., Ince., New York. 


THE MACHINISTS SUPPLY CO., Chicago, Ill. one ° 

THE MACHINISTS SUPPLY Cu The latest catalogue, 5th edition, lists all shapes, 
ittsburg, Pa. A . 

CHANDLER & FARQUHAR CO., Boston, Mass. sizes and cuts—copy mailed on request. Sample 

THE BOYER-CAMPBELL CO., Detroit, Mich. e e e ' 

WHITE TOOL & SUPPLY CO., Cleveland, Ohio. files for testing without charge. 

CHAS. A. STRELINGER CO., Detroit, Mich. : 

WM. McCLELLAN & CO., Cleveland, Ohio. 


DUCOMMUN HARDWARE CO., 
Los Angeles, Cal. 


TRACY, ROBINSON & WILLIAMS CoO., 
Hartford, Conn. 


SEATTLE HARDWARE Cco., Seattle Wash. 


mictimactec cae W American Swiss File & Tool Co. 


Toledo, Ohio 


C. W. MARWEDEL, San Francisco, Cal. 
24 John Street New York, N. Y. 


Correctly Desia 


Many milling cut- 
ters will cut true 
while new and 
sharp. The ques- 
tionis:“When dull, 
can they be sharp- 
ened without 
changing the cut- 
ting angles?” 


Cleveland National Milling Cutters 


“Adamantine” Screw Plates 


When you consider how difficult it is to 
cut modern steels, you will appreciate 
‘‘Adamantine’’ Threading Tools. 


The tools that do the cutting must be 
infinitely harder than the metal to be cut 
—‘*‘Adamantine’’ Threading Tools are 
noted for their impenetrable hardness. 


in addition to cutting true when 
new, because correctly designed and 
made of the best high speed and 
carbon steels, continue to cut true 
after sharpening, because grinding 
does not change their cutting angles. 


The same quality makes them edge re- 
tainers, long wearing and economical. 


Try them. We’ll take them back and 
even pay return charges if not entirely 
satisfactory. 

New Catalogue No. 4 will help 

you in selecting and ordering. 


AMERICAN TAP & DIE CO. 
GREENFIELD, MASS. 


THE NATIONAL TOOL COMPANY 


Catalog Chicago 

AD I Salesroom: 
tells the leve an 24 South 
rest. Jefferson St. 


Sixth City 
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Twice the Speed and Fifty Per Cent 
Longer Life with “National” Cutters 


When you can ‘‘double up” on cutting 
speeds and still get 50% more service 
than with carbon steel cutters, isn’t it 
to your advantage to use ‘‘National”’ 
Cutters ? 

Besides, ‘‘National” High Speed Steel 
Milling Cutters permit the table travel 
to be maintained up to the full length 
of the machine. All users appreciate 
this feature. And don’t overlook their 
mechanical accuracy, which insures 
uniformly perfect results. 


Made in all standard styles and sizes. 


Send for a copy of the 
New National Catalog. 


National Twist Drill and Tool Company 


Detroit, Mich., U. S. A. 


There are No Soft Spots in “Lincoln” Drills 


Granted that a drill be made of the best steel obtainable, unless the 
centers are equal in hardness, and unless that hardness extends to the 
outer cutting edges—you are likely to strike a soft spot and ruin the 
drill as well as spoil the job in hand. 


In making “Lincoln” High Speed Drills we use the best Vanadium 
High Speed Steel, and by a special method of rolling, twisting and 
compressing make the centers as hard as the cutting edges. 


Try them and prove it. Our new Catalog shows all styles. 


oY Lincoln-Williams Twist Drill Company 


TAUNTON, MASS., U. S. A. 
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“ Reed” 


Mr. Draftsman— 
What about this Winter’s Work? 


Going to be the best you ever put in? You’ll need 
some new instruments—and the kind you buy will 
largely determine the mechanical perfection of 
your work. Makeyour choice the genuine K & E 
Drawing Instruments. They are reliable and 
durable, as you know. They make good work a 
pleasure, and they cost only a trifle more than 
you would pay for inferior tools. 


Practically Unbreakable 


Considering the many misdirected blows 
the shop vise falls heir to, workmanship 
and material are matters of grave 
importance. 


THE REED VISE 


is built to stand hard use and everyday 
abuse. It combines the best materials 
with A-1 design and expert workman- 
ship. Weak points are unknown in the 
‘‘Reed’’—double size bearing surfaces 
are provided at the points where wear is 
greatest, the bar is kept tight so neither 
screw nor nut works loose—it is practi- 
cally the unbreakable yise. 


Write to nearest office for catalog and booklet, 
‘Flow to select Drawing Instruments’’—free. 


KEUREEE sc JESSE ee®: 


Drawing Materials, Mathematical and Surveying 
Instruments, Measuring Tapes 


Send for Catalogue “H” and read the guarantee. 


REED MANUFACTURING CO. 
Erie, Pa., U. S. A. 


NEW YORK: 127 Fulton St. SAN FRANCISCO: 48-50 Second St. 
CHICAGO: €8 W. Madison St. MONTREAL: 252 Notre Dame St. W. 
ST. LOUIS: 813 Locust St. HOBOKEN, N. J.: Adams and 3rd Sts. 


FORGINGS—THAT’S ALL 


We make nothing but forgings— 
but for that very reason we take 
infinite pains with every forging 
made. We want our work to 
be a credit to you as well as 
ourselves. 


Next time you require anything 
forged — anything from _high- 
au drill spindles to spindles for 
the largest engine lathes— 


FORGINGS 


We are headquarters for high 
grade Machinery Forgings. It’s 
our business—not a side line, 
and wé forge in quantity lots. 


LET US FIGURE 


on your Specifications. We 
handle enough work to do it 
right, have the right kind of 
equipment, modern facilities, and 
a volume of business that allows 
us to make figures that frequently 
show a considerable saving to’ 
you. 


Weare prepared to forge any- 
thing from a 234-inch Hex or 
Square Nut to a 4,000-pound 
shaft. 


Write us for estimates. 


JOSEPH DYSON @ SONS 


CLEVELAND, OHIO, U.S.A. 


Prompt deliveries, too—try us. 


THE MACHINERY FORGING CO. 


CLEVELAND, OHIO 
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Economic Expenditure 


Every Progressive Manufacturer knows that owing to the failure of Taps to 
do the work economically the cost of some jobs in certain materials is excessive. 


Is this high cost to be borne and nothing done to lessen it ? 
Why not employ reliable Taps especially adapted for the work in hand? 


Specify LITTLE GIANT Taps, and when you purchase them write us your 
troubles and let us help you. 


We know we can reduce your Tap Cost. 


Wells Bros. Company, Greenfield, Mass., U. S. A. 


NEW YORK: 107 Lafayette St. CHICAGO: 568 W. Washington Boulevard BOSTON: 163 Oliver St. 
LONDON: 149 Queen Victoria St., London, E. C. 


VISE WORK IS WHAT YOU MAKE IT 


Whether you make it hard or easy—all depends on the vise. If you use the old style 
vise bolted to a bench, you must either reach up to get at the work, or bend down. 
The former tires your ‘‘arms’—the latter tires your ‘‘back” and it doesn’t require 
argument to prove that the tired man can’t accomplish as much. 


THE VICTOR VISE 


doesn’t handicap the user with strained arms or a 
lame back. It is adjustable to any height desired, 
or can be swiveled to any angle. No reaching—no 
bending—the work is made easy because the vise 
is designed right. It is strong too, adapted for 
any amount of hard use. One more feature: The 
‘Victor’ saves your eyesight—you can always posi- 
tion the work to get the best light on it—don’t 
forget that. And don’t forget that the ‘‘Victor” 
Surface Table is a worthy companion to the Victor 
Vise. Write us about them. 


Victor Vise Company 


15-19 West Washington St., SPRINGFIELD, OHIO 
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HERON Manurac 


RING, COMPA’ 


BRANCH OFFICES, 


216 SO. WABA 
CHICAGO, ILL. 


Cam.e AconESS 
“HERON UTICA” 


UTICA.RYE. Oct. 2ist, 1912. 


Mr. George E. Abbott, 
Abbott Ball Company, 
Hartford, Conn. 
Dear Sir:- 


Replying to your request, we have no 
hesitancy in recommending the Abbott Bal] Tumbling 
System. We have had it in use from nine to ten 
months. Its installation has permitted our doing 
away with an expensive polishing and buffing equip- 
ment as well as the high priced labor necessarily 
involved. We are to-day producing twice the nuriber 
of parts at half the cost, getting a better finish 
and doing away with the expense of cleaning polished 
work of the rouge that naturally collects in creases and 
corners. 


Very truly yours, 


produce a polished surface at a fraction of the cost for hand polishing, — 
no matter whether the work is steel, brass or copper. 


Send us samples of your work. We'll finish them -free 
of charge, tell you just how long it took to do it, and 
what it will cost for an installation in your own plant. 


POST HANGER—ONE OF SEVERAL TYPES OF 


NEW DEPARTURE 


GUARANTEED 


BALL BEARING SHAFT HANGERS 


Advantages proved by actual service. 
Absolutely self-aligning. 
Quick and accurate adjustment. 
Lowest in final cost. 
Big saving of money. 

Write for catalog and data sheets 


Factory Equipment Dept. 


THE NEW DEPARTURE MFG. CO. 


BRISTOL, CONN. 


W.S. FOSTER . Pres 
JS. PICKELL Vice-Pres. 
B®. P. HERON, Sacy ano Taeasy 
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“Twice the Polishing at 
Half the Cost” 


Read this Letter 


Two facts stand out prominently in this com- 
munication; the character of the work and 
its fine finish, and that the high-priced labor 
formerly employed for polishing has been 
done away with entirely. 


The Abbott Burnishing Process, by means of 
the Abbott Barrel and Abbott Balls is the ™ 
modern, econom- 

ical method of 
polishing small 
metal parts. While 
the process does 
not remove sur- 
face metal it does 
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LL BEARINGS 


sustain greater loads and 
outwear all others. WHY ? 
Because they have raceways 
of more perfect contour than 
allothers. Will take greater 
thrust load because they 
have full depth and uninter- 
rupted raceways with full 
complement of balls. Our 
Radio-Thrust Bearings will 
sustain 100% radial or 100% 
thrust load or a combined 
radial and thrust load. Some- 
thing new and valuable. 


Write for Particulars. 


Gurney Ball Bearing Co., Jamestown, N.Y. 


GURNEY BA 
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ee, 


= AUBURN 


r 


‘ a6 ye e ? 
<= us| SS Ball Thrust Bearings: 


“STYLE T-=114’’is an 
excellent bearing for 
elevator worms, auto- 
mobile clutches, turn 
tables, bevel gearsand °* 
all other end thrust 
purposes between ro- 
tating parts. One 
piece, self-contained, 
easily assembled. 


are made with Four Point Cone § 
Contact, giving strength ands 
wear. Fine tool steels and high § 
grade workmanship and finish ! 
insure success in hard service. 
Bulletin No. 9 shows the com- 
plete line—Four Point and 
Special Bearings, Steel, Brass 
and Bronze Balls, ete. 


: AUBURN BALL BEARING CO. 


833 Elizabeth Street 
ROCHESTER, N.Y., U.S.A. 
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Our New Catalog 


Just off the press explains in 
detail the manufacture of 


Y ATLAS BALLS 


which are guaranteed round and true to size within 


1 i 
10,000 


Here is a list of the subjects it treats on: 


Foreword As We Do It 
Our Guarantee Polishing 
The Making Final Inspection 
The Steel Used for Packing 
Atlas Balls Ball Data 
Forging Table of Allowable 
Annealing Loads 
Rough Grinding Price List 
Smooth Grinding Information for 
Heat Treatment Ordering a 
Hardening and Tempering Different é ae 
Final or Precision Grinding Grades of ee 
As Others Do It Atlas Balls * 


Fill in this coupon and receive free copy. 


‘ATLAS BALL COMPANY 


203 Glenwood Ave., Philadelphia, U.S. A. 


No Valve Troubles it you Use Dudgeon Jacks | 


In a recent number of a popular “Weekly,” a writer on Scientific 
Management says he saw screw jacks being used in a locomotive 
shop, at a terrific cost in time, and a dozen hydraulic jacks piled 
up on the same floor waiting for valve repairs. 


THEY WERE NOT DUDGEON JACKS 

A condition such as that couldn’t arise if Dudgeon Jacks were the 
equipment. The single valve chamber construction in our Universal 
Double Pump Plain Jack does away with the cause of valve trouble. 
It removes all the objectionable complications of valves and passages 
which heretofore impaired the double pump jack. 

Other double pump jacks require three pressure valves and two 
suction valves (five valves in all) while the Dudgeon Universal has 
but one pressure valve and two suction valves (three valves in all), 
and of the suction valves but one is used at a time. Other double 
pump jacks have three passages between the pressure chamber and 
the reservoir, each closed by a single valve, the failure of any one 
rendering the jack inoperative. The Dudgeon Jack has but one pas- 
sage, containing three valves, any one of which, alone, can perform 
the functions commonly shared by the three. 


Send for the circulars and more details. They will interest you. 


RICHARD DUDGEON 


Columbia and Broome Streets NEW YORK CITY 
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“BROWNHOIST” Locomotive Cranes 


This shows a ‘‘Brownhoist’’ Crane equipped with lifting magnet, 
handling pig iron for Columbus Iron & Steel Co., Columbus, O. 
These cranes will handle any material, as they are capable of 
using either the grab bucket, bottom block or lifting magnet. 


CATALOGS AND FULL INFORMATION SENT ON REQUEST 


THE BROWN HOISTING MACHINERY CO. 


CLEVELAND, OHIO. 


EASY TO MOVE rovrutr Capacity 


Because all 


Curtis Cranes 


whether operated by hand or pneumatic power, have flexible 
roller bearings and large diameter wheel, set in single piece 
crane end. Thus a saving is made of fully 65% in frictional 
load —less bearing movement, and misalignment an impos- 


Write for circular and prices. 


nyatt Fiexibte CURTIS & CO. MFG. CO., 1568 Kienlen Ave., St. Louis, Mo. 


note Beara NEW YORK OFFICE, 30 CHURCH STREET 


MARIS BROS. 


PHILADELPHIA 
PA. 


Send for Catalog 
and Price List. 


BAY STATE TAP AND DIE COMPANY, Mansfield, Mass. 
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Som ETHING 0X 
DETROIT HOIST AND MACHINE CO. 


DETROIT, MICH. 


HOISTS New Patent Whip 
Patent Friction Pulleys 
9 NONE BETTER 


MANUFACTURED BY 
VOLNEY W. MASON & CO., Providence, R.I., U.S.A, 


The Crescent 
Universal Wood Worker 


is a substantial, durable, convenient wood- 
working machine on which it is possible to do 
band sawing, jointing, sawing, boring, make 
mouldings and cuttennons. It isa mortiser, will 
grind planer knives, can be used for sanding, 
in fact this one machine furnishes a complete 
pattern shop outfit for many factories. Ask 
for special catalog of this machine, also cata- 
log of band saws, saw tables, jointers, plan- 
ers, swing saws, shapers, disc grinders, va- 
riety wood worker and borers. 


The Crescent Machine Co. 


56 Main Street Leetonia, Ohio, U.S.A. 


Sa =Ro0T to. “BRISTOL CONNLUS 


TO PREVENT OVERPRODUCTION 
on your presses and other manufacturing ma- } 
chines. Our counters will save confusion and dis- 
putes. They are adapted to almost any machine. 
Catalog “27?” 


C. J. ROOT CO., Bristol, Conn. 
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The Franklin Portable Crane and Hoist 


When wide diversity of work eliminates most other devices, call on the 
Franklin ‘‘Portable.’’ In the repair shop, for instance, it has a special 
field, will move weights as rapidly as any overhead system and has the 
additional advantage of getting into the odd places that trolley or crane 
cannot reach. It is strong—no hoist more so—and durable. One man, 
alone, can handle 4000 pounds—pick up, transport, and place it in posi- 
tion. The greatest time and labor saving apparatus any shop can install 
—One to Three Tons’ capacity. Let us show you. 


‘The Franklin Portable Crane and Hoist Company 
FRANKLIN, PENNSYLVANIA, U.S. A. 
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“PEERLESS” §& | Shepard Grab Bucket Hoist 
A Giant car le eT ; 


In 


Strength 


Fully enclosed, oil bath lubricated 
gears, brakes, and wearing surfaces, 
make this machine durable, depend- 


‘‘Without an equal’’ is the dictionary definition and 


for all portable, stationary or overhead crane able and efficient. Air laden with 
work, indoors or outdoors, it certainly is. It en- coal, ash, or foundry dust will not 
gages quickly, operates easily, and automatically : 

holds any load from 500 to 40,000 lbs., according to cause pol ts to wear. For further in- 
size. Its perfectly balanced gear train, well-oiled formation, ask for Bulletin No. 504. 


and bronze bushed, reduces operating power to a 
minimum. To prove how efficiently the ‘‘Peerless’’ 
will handle your work, we’ll send one on 30-days’ 
trial. Send for Catalogue ‘‘H’’, it shows all styles. 


Traveling Cranes, Bulletin No. 58 
Electric Hoists, Bulletin No. 503 
Monorail Hoists, Bulletin No. 504 


Edwin Harrington, Son & Company, Inc, |||} Shepard Electric Crane & Hoist Co. 


| PHILADELPHI A, PA. New York Ehiladel ye ee Chicago 


Toronto anta an Francisco 


“Toledo Cranes” 


Built for Service 


Modern and practical in design, built by experienced 
mechanics, they stand the test. 
You are not serving your own interests if you fail to 
send us your specifications for 


Cranes, Hoists, Grab Bucket Machinery, Coal and 
Ore Handling Bridges, also Structural Steel for 
Factory Buildings. 


The Toledo Bridge & Crane Co. 


Toledo, Ohio 


BRANCH OFFICES—Chicago, Milwaukee, St. Louis, New York, 
Two 15-Ton Heavy Service Cranes in Plant of Philadelphia, Cincinnati, Cleveland, Pittsburg, San Francisco, 


Buckeye Steel Casting Co., Columbus, Ohio. Birmingham. 
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Hyatt High Duty Bushing 


No loss of power 
between driving belt 
and drill point 


The Rockford High Duty Drill- 
ing Machine will drive a 3%, 
inch drill through seven inches 
of .40 carbon steel in one minute. 
The power which is supplied by 
a six inch single belt is practi- 
cally all delivered at drill point 
because all bearings are of the 
Hyatt High Duty Type. The 
above record could not be made 
if plain bearings were used. 


The Hyatt is a distinctive type 
of roller bearing—the rollers 
are flexible steel spirals, which 
cushion shock, act as oil reser- 
voirs and oil distributors and 
under all conditions present a 
line of contact the entire length 
of the bearing. 


Six to eight thousand Hyatt 
Bushings are made daily. 


Write for bulletins 600A and 
305—they are both full of in- 
formation for the maker and 
user of machine tools. 


Hyatt Rotter Bearine Co. 


*» NEWARK, NEw JERSEY 


2031B 
a 
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Did you read in “Power” where 
Mr. A. E. Derby practically speci- 
fies Cling-Surface? 


nt | In his article ‘‘Care of 

pie Belting in the Factory’’ in 
“POWER,” Jan. 9, 1912, this 
gentleman concludes with 
these specifications for a 
preparation usable on 
belts: 

“It should soften the 
pulley side of the belt; 
penetrate the fiber; lubri- 
cate and protect the fiber 
from crumbling; prevent 
the generation of static 
electricity. 

It should not decom- 
pose; be influenced by 
moisture; dry up; cause 
the belt to stick to the 
pulley when idle, as though 
glued there and when 
starting pull off the sur- 

face and expose the fiber; leave a film on the surface 
of the belt; contain mineral acids.’’ 

Very good. Cling-Surface easily complies and does 
even more it penetrates and makes the whole belt 
pliable. It makes the belt absolutely waterproof. 
Where Cling-Surface is used in the wettest places, in 
pulp and paper mills, in laundries, and in very humid 
climates, it proves itself invaluable for waterproofing 
and preserves against disintegration. 

State your troubles today and let us advise. Our 
literature is ready for your mailing request. 


CLING-SURFACE CO 1018 Niagara St Buffalo N Y 


New York Chicago Denver Boston Memphis St Louis Atlanta Toronto Ete 
London—Thomas & Bishop 119-125 Finsbury Pavement E C 
Paris 74 Rue des Ecluses St Martin 53 ; Barmen Oskarstrasse 2 


Baldwin 
Drive 
Chains 
and 
Sprockets 


are made in all 
sizes for all pur- 
poses, for ma- 
chine drives. 


Years of experience in the art 
enable us to produce the work, 
accurate, serviceable, and suitable, 
for every condition. Send for 
circulars. Submit sketches for 
estimates at once. 


BALDWIN CHAIN & MFG. CO. 
WORCESTER, MASS. 


AGENTS:—H. V. Greenwood, 122 So. Michigan Boulevard, Chicago, 
Ill. C. J. Iven, Rochester, N. Y. M. A. Bryte, 788 Mission St., San 
Francisco, Cal. 
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In bot hi 

stock and 

made - to - 
order sizes 
and types. 


Accurate, effi- 
cient, durable 
gears, in steel, 
iron and 
bronze. We 
have unexcell- 
ed facilities 
for making gears of this type, also Spiral and 
Helical Gears, Straight and Hindley types. Let 
us figure with you—our methods and equipment 
make interesting estimates possible. 


Write for Catalogue E-7. 


BOSTON GEAR WORKS 


Norfolk Downs, Mass. 


Franklin Die Cast Parts 
Are the Standard for Quality 


Bevel, spur, compound and internal gearing are cast 
with,equal ease and accuracy by the Franklin Process. 
No stock sizes carried, but quotations will be made on 
receipt of blue print or samples. Write for Booklet C. 


Franklin Manufacturing Company 
403 South Geddes Street Syracuse, N. Y. 
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“BOSTON” GEARS 


Worm Gears and Worms 


e e 
We Specialize on Gears 

Ours is a Gear Factory exclusively—a 
factory in which we have installed the 
most modern gear making machinery 
procurable. But we don’t stop there— 
we employ specially trained gear experts 
in each of our specialized departments, 
men who understand all classes of gear 
cutting; carry a full line of latest 
patterns, and can fill special orders in 
record time. 


Send for Catalogue F X. 
Fresh off the press. 


FOOTE BROS. GEAR & MACHINE CO. 


210-220 N. Carpenter St. CHICAGO, ILL., U.S. A. 


THERE'S VIRTUE 
IN SILENCE 


You'll find it in shops 
where the machinery is 
driven with Peerless 
Rawhide Pinions—no 
nerve racking noise there 
—no gear racked ma- 
chines. 


PEERLESS RAWHIDE PINIONS 


insure an even drive. 
They mesh perfectly 
with metal gears and 
run smoothly and quiet- 
ly. They not only save 
power, but save ma- 
chinery. 


THE HORSBURGH 
& SCOTT COMPANY 


Cleveland, Ohio, U.S. A. 
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Automatic Saw Milling on a 


FLATHER 
GEAR CUTTING MACHINE 


Circular saws for cutting metal are made of 
hard, tough steel, particularly those made by 
Huther Bros. Saw Mfg. Co. 

At the Huther factory the saw blanks are 
mounted on the work-arbors of their Flather 


Gear Cutting Machines, the same as gear 
blanks, and the teeth are then milled auto- 
matically. 


Ordinary cutters would not last to complete 
one setting at the feeds used, on this tough, 
: springy steel, and it is only by using special 
cutters of their own Nee that they can be finished without resharpening. 
Flather Gear Cutting Machines have been used on this work for a long time and give the best satis- 
faction. They cut smooth teeth and have ample power to increase production and reduce the cost over 
other methods. There are many operations in addition to gear cutting, where these automatic ma- 
chines can ‘“‘make good.”’ Write us for further information. ; 


E. J. FLATHER MFG. CO., NASHUA, N. HL, U.S. A. 


“V.D.& D.” 


A GUARANTEE OF SATISFACTION 


in connection with 


Gears and Gear Cutting 


“V7. D. & D.” Gears and Pinions at all times represent 
the most careful selection of materials and the highest 
standard of workmanship produced with unexcelled 
modern facilities. Our gear production merits your 
consideration. Send us your specifications. 


GEAR DEPARTMENT 


THE VAN DORN & DUTTON CO., CLEVELAND (Sixth City) OHIO 


er 


Cutting Milling Saws on the 
“STANDARD” 
Gear Cutting Machine 
Thin milling saws, or cutters, are used in large 


numbers for screw slotting or similar work, and 
they: wear very rapidly: Those shown are 2% 


inches in diameter by ;); inch thick, placed on the 
arbor 40 at a time, and the teeth cut by a cutter 
of the proper shape just as gears are cut. These 
particular saws have 58 teeth and it takes just 55 
minutes to cut the lot of 40 saws. Remember, too, 
the saws are tool steel. 


Other interesting facts on request. 


STANDARD MANUFACTURING CO. 
BRIDGEPORT CONN. 


December, 1912 MACHINERY 173 


The Farwell Gear Hobber 


Stands up on work be- 
yond its rated capacity— 


When occasion demands you can cut on 
a Farwell Hobber, gears considerably be- 
yond the regular capacity either in pitch 
or diameter. The view herewith is not the 
heaviest job that the machine has handled, 
but it is a coarser. pitch than the No. 3 
machine is rated for. 


The Farwell Nos. 3 and 4 Hobbers are 
the only ones made with a one piece hous- 
ing and knee—with a table the full rated 
size—with the hob spindle close up to the 
housing—and with adjustable bronze bear- 
ings at all important points. 


We make both plain and Universal Hob- 
bers—the plain for heavy duty work on 
spur and worm gears, and the Universal for 
all around work, including spirals. 


Tell us what kind of gears you have 
to cut and we will tell you which type 
of hobber you should use. 


Ask for Circular 805-M. 
903 Market Street, 


The Adams Company, oubusue tows U's! a. 


Herringbone 


Gears 


The spiral action of the teeth in Herring- eae 
bone Gears insures smooth and uniform This wa Large One 


operation and permits of high ratios of 


speed, without the usual noise. Dur- Weighs 44,000 lbs. 


ability is due largely to their perfectly 


true rolling motion, which is entirely ° 
free from the grinding and sliding action We have unequaled facil 


of spur gears; and the constant contact _ ities for cutting g ears: of all 
eliminates *‘backlash”’. kinds, for every conceivable 
We can furnish Herringbone Gears in purpose, from -one-half inch 


any size up to 76-inch diameter. up to 60 feet in diameter. 
Let us estimate on your requirements. 


Earle Gear and Machine Co. 


5400 Stenton Avenue Philadelphia, Pa. Nuttall—Pittsburgh 


Try us on your next order. 
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WHY CUT METAL GEARS | 
IN YOUR OWN PLANT? 


Metal gear cutting can’t be done in short time and at low cost 
in any shop where the machines must be temporarily rigged 
up for this work today and for something else tomorrow. 
Nor can you expect the same accuracy as where the oper- 
atives concentrate their entire attention on gear work. 
From its beginning, twenty years ago, this company, with a 
well organized engineering staff, a thoroughly modern shop, 
and ample capital, has given its attention almost exclusively 
to gear cutting. 

Our service includes designing (when necessary), pattern 
work, the furnishing of brass, iron or steel castings, forgings, 
or bar stock as required, and the complete finishing of gears 
of any standard types. 

Our plant contains over 200 special machines, including 
automatic and engine lathes for turning blanks from bar 
stock, castings and forgings; milling and hobbing machines 
for spur, spiral and helical teeth; cutters and planers for 
blocking out bevel teeth, Gleason generators for cutting bevel gear teeth; grinders for truing up the bores of hardened 
steel gears, etc. No order is too large, too small, or too difficult. We give you accuracy at low cost and deliver at 
least as quickly as your own plant. Send blueprints and let us quote on your next rush order. 


TheNEW PROCESS®A pp J RAW Hie Co. 
OFFICE.& WORKS Cc, SYRACUSE, N.Y. 


REGISTERED 


THE A. & F. BROWN Co. 


ENGINEERS, FOUNDERS, MACHINISTS AND MILLWRIGHTS 
172 FULTON STREET, NEW YORK 


POWER TRANSMISSION MACHINERY 
FRICTION CLUTCH COUPLINGS FOR HEAVY WORK 


GEARS 
MACHINE MOULDED, CUT SPUR AND PLANED BEVEL GEARS . 
Friction Clutch Pulleys OF EVERY DESCRIPTION Gears of all kinds 


and Couplings and sizes 


ROPE DRIVES A SPECIALTY TURNED STEEL SHAFTING 


WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 
SEND FOR CATALOGUE WORKS—ELIZABETHPORT, N. J. 


Rogers Reamer Blades are Easily Adjusted to Correct Size 


Just drive blades toward shank and cutting edges are expanded to compensate for wear. 

When desired for bottoming in blind holes, we furnish special blades that drive forward. Rogers 
Reamer Blades have no screws or delicate parts to get out of order. Materials and workmanship 
are the very best. Send for Small Tool Catalog No. 8. 


THE JOHN M. ROGERS WORKS, Inc., Gloucester City, N. J. 


FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, E. C. C. W. Burton, Griffiths & Co., London, E. C. De Fries & Co., 
Dusseldorf, Germany. V.Lowener, Copenhagen, Denmark. 
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New Process Pinions are the 


Strongest Non-Metallic Gears Made 


NEW PROCESS IS TO ALL OTHER RAWHIDE AS STEEL IS TO IRON 


4 Raw Hive Co. 


SYRACUSE.N.Y. 


The NEW PROCESS § 


OFFICE WORKS 


We frankly admit that some kinds of 
solid metal pinions outlast New Pro- 
cess Pinions, but where prevention of 
noise and vibration enters into con- 
sideration positively no other gears on 
the market compare with New Process 
for durability and ultimate satisfactory 
service. And in almost every instance, 
a noisy metal to metal gear drive can 
be successfully and permanently 
quieted at reasonable expense 
by substituting a New Process Pinion 
for the noisy metal one. 


Our new process of treating the raw- 
hide gives it the good qualities of metal 
without the metallic ring, and only discs 
blanked from the strongest parts of the 
hide are used in making gears. These 
are glued together, dried under heavy 
hydraulic pressure, the blank faced off 
and the whole machined just like a 
solid metal pinion. Hence the rawhide 


REG, U.S. PAT..OFF, 


fibers bear end-on against the other 
gear and being supported by the metal 
at the sides will stand up without sign 
of weakness. In fact the teeth wear 
down to knife edges without stripping 
or breaking, and are as silent when old 
as when new. 


You would never go back to metal 
pinions after trying one New Process 
Pinion on any high speed drive. Their 
installation not only adds to the com- 
fort of the entire shop force, does much 
to save time and avoid misunderstand- 
ings, but easily repays the expense in 
reduced breakage of gear teeth and 
lengthened life of the machines, the 
latter due to the lessening of vibration. 


Your troubles from noisy gear trans- 
mission are easily settled and our 
engineers are at your service. Tell us 
where you would consider New Pro- 
cess Pinions and we will send literature. 


CANADIAN AGENTS: ROBERT GARDNER & SON, LTD., MONTREAL. 
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| Grant Gear Works, Inc. 


GEO. B. GRANT 
| 6 Portland St., BOSTON, MASS. 


Gear Wheels and Gear Cutting 
| LIST STOCK GEARS 


Gear blanks to be changed to your 
specifications 


oSsA HOBBER 


is especially desirable for cutting 
small steel or cast iron gears, giv- 
ing the maximum possible output 


on this work. 
Write us. 


£4\, _ MEISSELBACH-CATUCCI MFG. CO. 


No. 3A M-C i Hobber 27 Congress. Street NEWARK, N. J. 


CULLMAN SPROCKETS 


IN STOCK AND TO ORDER 


i) °“Treatise on Gears,” by Grant. 


Catalogue Free, 


Gears and Gear 
Cutting 


WE GUARANTEE SATISFACTION 
RODNEY DAVIS, Philadelphia 


Diamond, Whitney, Baldwin 
and C-T: Chains on hand 


New Catalog. 


CULLMAN WHEEL CO., Chicago 


1339 Greenwood Terrace 


BEVELGEARS “=< 


Facilities for cutting Spur, Worm, Spiral and 


Internal Gear Wheels. Machine Molded or Cut 
Bevel Gear Generators and Special Machines P 
THE BILGRAM MACHINE WORKS, #i1inics sti" si 
5) ’ Internal 
and 
Worm 
Gears 
4 js a 
S / NO. 86.—$4.25 j Our facilities range from the smallest 
SS to a gear fifty feet in diameter. 
If ‘so, we—as the original manufacturers of Blowpipes in the United States— ———_—e—evVv—ve 
poy be pleased to give you the benefit of over forty years experience in the art BUILDERS OF 
of constructing Perfect Blowpipes, which give the maximum of heat with the HEAVY MACHINERY 


minimum consumption of gas. The illustration shows a natural gas blowpipe. 
We make them for use with any kind of gas. Write for catalog ‘‘B.m’’ describ- 
ing them all. 


Poole Engineering & 
BUFFALO DENTAL MFG. CO., Buffalo, N. Y. U. S. A. Machine Co. 


BALTIMORE - - MARYLAND 


NOT IN A TRUST 


HAYES FILE COMPANY, Detroit, Michigan Gears 


CUT GEARS OF ALL KINDS 
Spur, Bevel, Spiral 
Worms and Worm Wheels, Sprockets 


New England Gear Works, sosron mass, 


THE KELLY RE AMER Type C.—Cylinder, 3" to 12" 


In BRONZE, ALUMINUM or STEEL TUBING they 
deliver plug gauge size and finish, and continue to do 
so. Cylinders, etc.—still easier. Big manufacturers 
use them. May wehelp you? Catalog? 


CHAS, NEAT & se 2 s NEW YORK OFFICE 
112 Queen Victoria an eh ee Eng. THE KELLY REAMER CO., Cleveland, U.S.A. 96-98 Reade Street 
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Rrnblished by the Philadelphia Gear Works 
HEA Vine Street .Philadelphia,Pa. 


Vol. 1 


DECEMBER 1912 


No. 8 


DEVOTED ¢o fle INTERESTS o f GEAR USERS EVERYWHERE 
. Edited by the Little Gear Man 


Over 20 Years Ago 


Wemade the first Philadelphia 
Gears. They were good gears 
then; but they are better now, 
for we have combined experi- 
ence with theory—and there 
are kinks that the best me- 
chanics can learn by experi- 
ence only, as you know. The 
growth and development of 
Philadelphia Gears from the 
beginning of a small business 
to the occupancy of our own 
building, with its specially de- 
signed machinery and equip- 
ment, is an interesting story 
in itself, and goes to prove that 
knowledge, experience and square dealing, with a cer- 
tain necessary amount of push, will win success under 
any circumstances. 

Promptness and square dealing are hobbies with 
us. We can make better gears for you. Try us. 
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the “Little Gear Man’”’ 
on Efficiency 


The efficiency of a train of gears, or of any other power 
transmitting mechanism for that matter, is measured by the 
percentage of the power put into the shaft on which the driv- 
ing gear is mounted, which is delivered by the shaft on which 
the driven gear is mounted. In general it may be said that 
there is no method of transmitting power between two paral- 
lel shafts that is more efficient than a pair of well designed 
and carefully constructed spur gears, working under proper 
conditions. The highest efficiency is obtainable of course, only 
at considerable expense. Hence, good judgment is required to 
decide to what extent refinements in the manufacturing pro- 
cesses of gears are warranted. This judgment comes only by 
years of experience in the manufacture and use of gearing. 


We are getting 
out leaflets and 
“flyers” all the 
time and would like 
to put you on our 
mailing list. The 
catalog, too, show= 
ing stock sizes and 
styles we carry to 
meet your ‘‘rush’’ 
requirements 
should be in your 
file. Write us to= 
day. 


NEWARK 


MACHINES FOR 


Smooth Running 
Gears 


Write for Catalog 


Newark Gear Corrine 


Mactine Company 
GEAR SPECIALISTS 
69 Prospect St., Newark.N.J. 


Our No. 3—36’’ Spur Gear 
Cutting Machine 


US MACHINE CQ 


US FAC PA 


‘Cul Gears to 24feet dia. and. 
‘Heavy Machinery. Designed and 
Furnished for All Purposes.“ — 


‘WORKS FORD CITY& PITTSBURG, PA; 
2: MAIN OFFICE,PITTSBURG, NY.OFFICE SOCHURCH ST.) 


PEERLESS High Speed Steel 


Also full line of Regular Crucible Steels 
and Steels for special needs. 


Write us for particulars. 


HELLER BROS. CO., Newark, N. J. 


Especially adapted 
When driven by electric motors for slow speeds and heavy loads. 
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Pointing Foster Set Screws 


Foster Safety Set Screws are turned from the solid, 
the hexagonal hole is broached, and then the burrs 
are carefully drilled from the bottom of the hole, 
the blank being held in jaws as shown and the 
point concaved to the correct angle at the same 
time. In every detail of manufacture Foster Safety 
Set Screws show fine finish, close accuracy and 
great strength, as well as safety. 


Dependable Safety Set Screws. Try them. Circular ? 


New Haven MachineScrew Co. 
New Haven, Conn., U.S. A. 


Locker Your Factory 


Not with shoddy looking lockers made of wood— 


breeders of disease germs and uncleanliness, but 
with Terrell’s Steel Lockers—safeguards against 
conditions cited 
above. 

Terrell’s Steel Lock- 
ers not only provide 
a clean, safe place for 
your employees gar- 
ments, but teach 
workmen to be neat 
and systematic: “‘A 
place for everything 
and everything in its 
place.’”’ 

Even should fire oc- 
cur—they cannot 
burn. Being inde- 
structible—first cost 
is last cost. No re- 
pairs. 

Steel Equipment Catalogue 

on request. 


Terrell’s 
Equipment 
Company 


NORTH GRAND RAPIDS, 
MICHIGAN 


Drop Forged without Welding. All Sizes. 


THE EUREKA COMPANY 


Formerly 
EUREKA TEMPERED COPPER WORKS 


NORTHEAST, PENNSYLVANIA 


Anldeal 
Hand 


Reamer 


For maintaining smooth, standard size holes at low cost. A fine positive adjustment can be 
made in a few seconds. They are fitted with carbon steel or high speed steel blades as 
preferred. The blades are made interchangeable and can be ordered from stock at any 
time. Try one of these and be convinced of their superiority. All sizes carried in stock. 


Our catalogue, which tells about owr full line of reamers, will be sent wpon request. 


THE SCHELLENBACH-HUNT TOOL CO., Cincinnati, Ohio 


THE AMERICAN SPECIALTY CO., Chicago, Ill., Agents for the Chicago District. 


FOREIGN AGENTs: C. W. Burton, Griffiths & Co., London, England. Markt & Co., 193 West St., New York; Germany and Italy. New York Export 
and Import Co., 133-137 Front St., New York; China, Japan and Australia. Williams & Wilson, Montreal, Canada. J.S. Cock, Christiania, Norway. 
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High Speed cutting tools have greatly increased 
the capacities of modern machine tools, the tools 
have been redesigned and strengthened to stand 
the greater torsions and stresses, but in many 
cases the same old chucks that answered require- 
ments ten and fifteen years ago are fitted. It is 
wrong. They can’t stand up under the strain. 

Chucks must equal other portions of the machines 
in strength. ‘‘Horton’’ Chucks do—and there’s 
a complete line to choose from. Fine fitting, ac- 
curate small chucks for smaller work, car-wheel 
and the new ‘‘All Steel” types for the heavy job— 
chucks with greater wearing surfaces, broader 


bearings and uniformly larger sections than ever before introduced into any lathe chuck. 


DETAILS, PRICES, ETC., ON REQUEST. 


THE E. HORTON & SON CO., 


* President Windsor Locks, Conn., U.S. A. 


BUY “CHAMPION” EXPANDING MANDRELS 


: 


i 
ii, | | 
yt i 


4 9) 06©60©Oone-Sixth the Cost of Solid Mandrels 


A set of well made solid mandrels, equal in capacity to a set of 
“Champion” Expanding Mandrels will cost approxi- 


mately six times as much—that’s first cost. In 
use they’ll cost many, many times as much, 
in time and labor—second cost. They won’t 
last as long, for an injury that 

puts a solid mandrel in the 

scrap heap (more cost) 


means replacing only a part 


of a ‘‘Champion”. Solid 
—-“-¥ mandrels distort, if driven 


hard enough to hold permanently (still more cost), while ‘‘Champion” Expanding Man- 
drels hold without heavy driving, because they fill the hole completely, in fact, a set of 
‘‘Champions” will save costs at every step—first cost, time and labor costs, replacement 
costs, and assembling costs, for work can be sized to the one-thousandth part of an inch, 


any material. 


Let us send the complete small tool catalog and prices. 


THE WESTERN TOOL & MANUFACTURING CO., SPRINGFIELD, OHIO. 


seen AGrENTS—Alfred Herbert, Coventry, England; France, Italy, ete. Chas. Churchill & Co., Ltd., London, England, Manchester, etc. De Fries 


0., Dusseldorf, Germany, etc. 


Spur Geared Scroll Combination Lathe Chuck. 


ear 


Strongest Grip, Greatest Capacity. 
Great Durability and Accuracy. 


WESTCOTT CHUCK CO., Oneida, N. Y., U.S. A. 


Ask for catalogue in English, French, Spanish or German. 


Little Giant Auxiliary Screw Drill Chucks, Little Giant Double 
Grip Drill Chucks, Little Giant Improved Drill Chucks, Oneida 
Drill Chucks, Spur Geared Scroll Combination Lathe Chucks, 
Scroll Combination Lathe Chucks, Geared Combination Lathe 
ed Universal Lathe Chucks, Spur Geared Scroll 
Universal Lathe Chucks, IXL Independent Lathe Chucks, 
Cutting-off Chucks. 


A. B. V. Lowener, Copenhagen, Stockholm. A. Engleman & Co., Liege. Schuchardt & Schutte, Berlin. 


Little Giant 


Drill Chuck. 


Auxiliary Screw 
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is a great feature of the Pratt Drill Chuck. When the flattened 
end of the drill is inserted in this driver it gives a positive 
rotation to the drill, independent of the jaws of the chuck. 
Being self-adjusting this driver permits the jaws of the chuck 
to center and align the drill accurately. This exclusive con- 
struction of the Pratt Drill Chuck insures the drill running 
perfectly true at all times and makes it impossible for the drill 
to slip while in use. 

Think of the drills saved ! 

Our little booklet gives full particulars. 


THE PRATT CHUCK COMPANY, Frankfort, N.Y. "sae Asents: Son Fnoigrins Cp ba, 


m Solid Steel Rings Re- 
i@ enforce these Independ- 
ij ent Lathe Chucks 


Making them strong where 
other chucks are weak, pro- 
viding for tensile stresses and screw thrusts, insuring greater 
durability and better service. 


“‘ National ”’ 
SKeleton Body Drill Chuck 


for highest speeds and 
heavy work. Made entirely 
of steel, perfectly balanced, 
unequaled drive and grip. 
Write ior catalog. 


Wrought Steel Bar 
Combination Base 


Safety Drill _ Tap Holder 


a is the only attachment for the purpose that gives 
universal satisfaction, and is 


UNEQUALED in Efficiency, 
Convenience, Rapidity, 
Accuracy and Simplicity. 


Nothing to break or get out of order. Made in 
4 sizes, covering from 0 to 2% in. diameter. 


The Beaman ® Smith Co., Providence, R. I. Machinists’ Swivel Vise 


with self-adjusting jaw that is as strong and 
durable as any solid jaw, and a Swivel Bottom 
that gives any desired adjustment to right or 
1874 eae DRILL CHUCK 1912 left, and is solid and firm at any angle. We 
make all sorts of good vises, and have been 
leaders in this line for twenty years. Send 
for catalogue and price list. 


Self centering and well 
made. Holds either straight 
> or taper shank drills and 
bits. Readily fitted to any 
machine. 3 sizes, capacities Prentiss Vise Company 


List Li 3 yup BYAL) 
pe eG k Oe promt) to age Gnd 78 106-110 Lafayette St., New York 


TRUMP BROS. MACHINE COMPANY, Wilmington, Delaware Agenta tor’ GEesE : Britains Cane ee Ca as 


ueen Victoria St., London, E. C. 


CRUCIBLE SENSE—If there is a better crucible than that you use, you are losing 
money by using the poorer one. McCuliough-Daizell Crucibles are best—they prove 


it for themselves. Write for prices. 


McCULLOUGH-DALZELL CRUCIBLE COMPANY, Pittsburgh, Pa. 
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Graduated Adjustable Friction Self-Centering 
TAP HOLDER FOR TURRET LATHE E. RRINGTON 


TAPS STEEL as Safely as Cast Iron 


Regulates the Whole Power of Machine to Just Drive, but Cannot ME Np oe 
Break Tap. When Tap Sticks (or Strikes Bottom,) the FRICTION SLIPS, and Tap can thus 
be Run In and Out until the Toughest Metal is Quickly Tapped 


Especially Good for Roughing and Finishing Taps, Running Solid Dies 
Up Against a Shoulder, etc. 


Interchangeable Spring Shank for Rough and Deutsche Katalog von Arthur Kayser, Berlin, S. W., Alte Jacobstrasse, 24. 
Finish Taps Occupying One Turret Hole Catalogue Francais: Edgar Bloxham, Paris, 12 Rue du Delta. 


“CUSH M AN? al DRILLS RUN TRUE 


; | ; Y fo & when held by the auto- E = 
7a ob ey Ge matic, positive grip of == = 
| nd nee & the Morrow Drill Chuck i = 


| —no slipping—good 
FACE PLATE JAWS ~ work always. 


No key to carry—no 
wrench to lose—your 


Drill Chucks PobaMnced nad tee 


only to operate the 


Lathe Chucks Sa to make re- 
Centering Chucks MORROW DRILL CHUCKS 


Portable Face Plate Jaws MEM, io catch waste or collect 


A ‘ MY dirt and grit. Jaws are 

lron Bodies Steel Bodies made of crucible steel, 
Z a hardened and ground to 

Many styles and sizes Anny] sive lasting service ; 

f bearings, also, hardened 
| and ground—and the 
Catalog Free ————————_ i a : He entire chuck made to 
| outwear all similar tools. 


, A iA 
THE CUSHMAN CHUCK CO. ea | : Te Nievrow Mfz.Co. 


Hartford, Conn., U.S. A. 


All designed for hard and exacting Service 


Elmira New York 


150,000 In Use DRILL SHANKS 2 
Erebertanadn a Wncops menoveD O8't |!! CANNOT BE INJURED 
San = comomoeoene with the Gronkvist Automatic (py 


high speed drill chuck, because 


True, Strong, ae engl are 3 perfectly smooth 


mere am F Bear this in mind when 
yep you find drills with cut 
Send for up shanks in your shop. 


Catalog M. 2° 
enormous gripping power—the teeth on the extreme cir- GRONKVIST DRILL CHUCK (0. 


cumference of the sleeve give greatest possible leverage. 20 Morris Street, JERSEY CITY, N. J. 
THE JACOBS MFG. CO. _ Hartford, Conn. Anne of Galt, Lol, Galt, Ont 
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suit your particular needs. 


We Make the Lathe 
Chuck You Need! 


No matter what your lathe chuck requirements are—no matter what type of 


chuck you need—no matter what your problem—we make a chuck which will 


SWEETLAND CHUCKS 


are replacing all others with hundreds of users, because by test they make good. 
If you demand strength and durability of your lathe chucks, you should investi- 


gate the Sweetland, and learn why so many other chuck users will take no other. 


Write us today and we will send you full data regarding the Sweetland, and 
we'll give you sound reasons for their superiority—reasons you cant afford not 
to know. Write today—a postal will do. 


Hoggson & Pettis Manufacturing Company 
New Haven, Conn., U. S. A. 


103 Chambers Street, New York 


SPECIFY 
“D QW’ MAGNETIC CHUCKS 


when you buy new tools. Take grind- 
ing machines, for example; we fur- 
nish water proof, oil proof, heat and 
dust proof chucks of unusual holding 
power and instant release. Arranged 
with auxiliary plates as jigs or fix- 
tures to hold odd shaped work, and 
the time saving will be almost as 
great as on flat work that can be 
placed directly on the chuck. 


Send for Bulletins and more “Reasons Why’’ 


D @W FUSE COMPANY 


PROVIDENCE, R.I1., U. S.A. 


The Casler Offset Boring Head 


For boring holes wherever 
it is more convenient to re- 
volve the tool than ~ 
to revolve the 


sll 


== = Its Graduated 
Ss . Offset prevents 
errors and saves time. 


Its Catalogue comes to you 
for the asking. 


Marvin & Casler Co., Canastota, N. Y. 


SKINNER DRILL PRESS VISE 


Portable, Convenient 


and Durable 


Will soon pay for itself 
in any machine shop. 


The Handy Tool 


Made in three sizes. 


Always in stock. 


Illustrated catalog of 
ef“, Lathe and Drill Chucks 
x! sent upon request. 


THE SKINNER CHUCK COMPANY 


New York Office Factory and Main Office 
94 Reade St. New Britain, Conn. 
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MAKE US PROVE IT! 


We know the practical value of the Almond 
Geared Nut Chuck, know that it will please 
every chuck user and we will appreciate the 
opportunity to prove it. 


For thirty years, exacting mechanics, everywhere, 
have attested to the superiority of Almond-made 
Drill Chucks. We have both standard and 
geared nut types. 


HARDENED BUSHING ; 

"See Almond Universal Tool Holder 
Has the greatest range of any 

HOLDER WITH ROUGH TURNING CUTTER Tool Holder made. Open face at 
cutting point - 65 positions. Con- 
venient clamping device. 15 oper- 
ations without removing from 
machine. 


Illustrated Chuck and Tool Holder Booklets are Free. 


T. R. Almond Manufacturing Company 
2 Maple Avenue Se OER IGE: ASHBURNHAM, MASS. 


8 White St., Moorfields, London, E. C. 


9 
We 
ane 
CIS OF os mi ie 
ee 


They are well made. Every part 
is nicely proportioned, and designed 
to meet all the requirements of 
chucks of this type. They are strong 
and no metal is spared at any point 
where strength is needed. All parts 
are carefully made, and machined 

to that fine point of accuracy which 

characterizes the entire Union line. 

Made in a full line of sizes from 

6 inch to 30 inch and in special de- EME Ti ES 
sions to meet special requirements. Nor7 8 sallare’ Base 


No. 76 Round Base 


MAHERS OF A COMPLETE LINE OF CHUCKS 


UNION MANUFACTURING COMPANY, New Britain, Connecticut, U.S.A. 


NEW YORH, 26 Cortlandt Street 
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Galks with the “Red Cut Devil” 


‘In Drilling Speed Spells Profit 


| More speed is the demand. Manufacturers are now building 
the machines and ‘‘Red Cut Superior’ High Speed Steel makes 
the tools. Takes the heaviest cuts at considerably higher speeds 
than other steels, will stand and retain a fine cutting edge longer 
than others. . 


Specify and use “Red Cut Superior.”” 
It pays—in any cutting tool. ; 


VANADIUM-ALLOYS STEEL CO. 


LATROBE, PA., U.S. A. 


Discard Belt Lacings and Hook B 


In place of 
these use a 


i 2 
HOLDBACK ( 
DOG 


and hold work 

up to head cen- 

ter to better 

advantage. Spiral springs on face plate bolts afford re- 

quired flexibility. Adjustment of bolts insures work run- 

ning true in rest. Positive. Quickly operated. Two sizes. 
SEND FOR BOOKLET 


THE READY TOOL CO., Bridgeport, Conn. 


654 MAIN STREET 


elts 


The “HILL” 
Boring Tool 


PTI?) 


annot Twist 


around and increase the cut in the ‘‘Hill’’ 


Boring Tool, because held securely in the S A W Y E R 


heavy malleable casting by strong steel BUT BECAUSE IT’S SO! 

collar screws. You know, therefore, that HIGH GRADE MACHINISTS .TOOLS 
the cut will be accurate. Many Good Things for Machinists 
Inasmuch as most boring tools are faulty ARE CONTAINED IN 


because the cutting bar does “‘slip’’, why 66 THE S A W Y E R B U L L E T | N de 


not use the “‘Hill’’ and be sure of uni- 
formly good work all the time? FREE SUBSCRIPTION 


d Taso . 
Send for Catalogue of Machinists’ Tools. RETOR CATALOG TERECRIPTICE 


UNION CALIPER COMPANY ||| re sawYER TOOL MFG. CO. 


ORANGE, MASS., U. S. A. ASHBURNHAM, MASS. 


NOT BECAUSE IT’S 


THE “FAVORITE” S58 Ve F 
= eet jae tips SELF WHEN HE USES A 


“FAVORITE” WRENCH. 


The time is saved by not having to remove the wrench 


from the nut at every half turn. Its ratchet motion is 
continuous, saving time and the appearance of the nuts. 


Let us,tell you about the ‘‘Pavorite.’’ 


GREENE, TWEED & CO. 


SOLE MANUFACTURERS 


109 Duane Street New York 
“Favorite” (trade mark registered in United States.) 
Greentweed’’ (trade mark registered in Germany.) 
Selling Agent for Germany: Arthur Kayser, Berlin. 
Selling Agent for France: Paul Isaac, Paris. 
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“They're Allen Safety Set Screws” 


Ro ae fe Can you assure 

oooh nol your men safe 
working condi- 
tions? 


It costs less in 
the long run, for 
Allen Safety Set 
Screws notonly set 
flush and obviate 
danger, but they 
won’t break off in 
the hole - you can 
set them up just as 
hard as any man 
can possibly turn 
them, and take 
them out again 
good as new. 


They hold and 
they, wear; they 
are strong and 
they’re safe. 


Whenjyou buy 
insist on the genu= 
ine Allen, 


Made with V and U. S. S. threads. 
All diameters from 1 to 1 inch carried 
in stock. Specials furnished to any 
length. Send forcircularand sample screw. 


The Allen Manufacturing Co. 
135 Sheldon Street, Hartford, Conn. 


Canadian Factory, 
29 St. David’s Lane, 


Montreal 


Bronze Can’t Rust Bronze 


That old seat destroyer— 
CORROSION — gets de- 
feated every time he tackles 
a Dart Union. The two 
"Bronze to Bronze" seats 
are a "No Admittance" 
sign against rust. 


No rust—no leaks. Sample 
free to prove it. 


E.M.DART MFG.CO. 


PROVIDENCE, R. I. 


The Fairbanks Co., Sales Agents. 
DartUnionCo., Ltd.,Toronto,Can. 


ALL RECORDING INSTRUMENTS MANUFAC- 
TURED BY US WILL HEREAFTER BE KNOWN AS 


“Foxboro Recorders’ 


The best that Brains and Money can make 


SEND FOR BULLETIN No. AG 68 


THE INDUSTRIAL INSTRUMENT CO. 


B. B. BRISTOL, Pres. W. W. PATRICK, Vice. Pres. 
E. H. BRISTOL, Treas. B. H. BRISTOL, Secy. 


FOXBORO, MASS. 
New York U.S.A. 


Chicago 
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JOHN WILEY & SONS 


43 and 45 East 19th St., New York City 


London: Chapman & Hall, Ltd. Montreal, Can.: Renouf Pub. Co. 


A Gift which Any Engineer 
Will Appreciate 


Kent’s 
Mechanical 
Engineers’ 


Pocket 
Book 


16mo, xl+1461 pages. 
Morocco, $5.00 net. 


Following are the subjects discussed in 
this book, with the number of pages each 


occupies: 
Mathematics, (169 pages). Materials, (88 
pages). Strength of Materials, inc. Alloys, 


(128 pages.) Ropes, Chains, Springs, Rivet- 
ed Joints, (27 pages). Iron and Steel, (74 
pages). Mechanics, (36 pages). Heat, 
Thermodynamics, (55 pages). Physics of Gases, 
(3 pages). Air, inc. Fans, Compressed Air, etc., 
(72 pages). Heating and Ventilation, (84 pages). 
Water, inc. Wheels, Pumps, etc., (97 pages). 
Fuel, inc. Illuminating Gas, (52 pages). Steam 
and Steam Pipes, (19 pages). Boilers and 
Chimneys, (74 pages). Steam Engines, inc. 
Turbines, (143 pages). Internal Combustion 
Engines, (18 pages). Locomotives, (21 pages). 
Shafting, Pulleys, Belting, Gearing, (51 pages). 
Hoisting and Conveying, inc. Trans. of Power 
by Wire and Manila Ropes, (89 pages). Friction 
and Lubrication, (28 pages). The Foundry, 
(11 pages). The Machine Shop, (45 pages). 
Dynamometers, (3 pages). Ice-Making or Re- 
frigeration, (84 pages). Marine Engineering, 
(17 pages). Construction of Buildings, (11 
pages). Electrical Engineering, (72 pages). 


Eighth edition, rewritten and enlarged. Total 
issue, Ninety-twothousand. The present edition 
of this work contains 300 pages of new matter. 
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This Straight Tail Dog, like the Heavy Steel Dog, is war- 
ranted not to break with any lathe work. Want my New 
Catalog, showing my entire line of Lathe Dogs, Clamps and 
Expanding Mandrels? 


WM. G. LE COUNT, Norwalk, Conn. 


“ULTRA CAPITAL” 


eke New Water Hardening High Speed Steel Rca wtiatd 
Keen edge, lasts 5 to 8 times ordinary high speed. 


DRAWN FLATS, key steel or tool steel from stock. Shapes of: 
any kind to order. Largest assortment of bright 
material—strips, sheets, bars and wire. 


New Catalogue H, 128 pages, sent on request. 


Edgar T. Ward & Sons, 23-25 Purchase St., Boston, Mass. 


A MIGHTY 
GOOD HANDLE 


The Osgood Indestructible File handle is mighty, because of its great 
strength. A light steel tube takes all the pressure exerted by the 
shank of the file—no breaking through the wood. Good, because it 
protects your hands, fits right and feels comfortable. A sample 
handle sent free. 


J. L. OSGOOD TOOL COMPANY, 121 Erie Co. Bank Bldg., Buffalo, N. Y. 


N 


When other taps fail to cut.properly, try Carpenter’s— they've 
never failed. With 42 years’ practical tap-making experience 
in them, you’re reasonably sure to get better work from them. 


New Catalog shows all styles. 


The J. M. Carpenter Tap & Die Company 


PAWTUCKET, R. 5., U. S. A. 
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POWER 


Is your Engine or Motor developing its,full 
power? You don’t know unless you know,the 
speed you are attaining. 


Why not determine this by taking readings 
occasionally with the 


SPEED COUNTER 


Price $3.00 each. Fully Guaranteed. 


Circular on request. 


| 
Straight Reading, Non Magnetic, Ball Bearing, 


Clutch Mechanism which insures 
accurate readings. 


THE VEEDER MFG. CO. 
39 Sargeant St., HARTFORD, CONN. 
MAKERS OF 


Cyclometers, Odometers, Tachometers, 
Tachodometers, Counters and Die Castings. 


a An 


The C. & H. Quick Operating Lever Vise 


These Vises have been in use for a number of 
years and have given universal satisfaction. 
They are strong, well made, and will hold. 
Send for Circular. 


The Carter @ Hakes Company 


Sterling Place, WINSTED, CONN. 


Are You Having Hack Saw 
Troubles? Get a 


MARVEL DRAW CUT 


HACK SAW 


Then—No More Trouble. 


No. 1—Capacity, 4/’x 4’’, blade 12’’. 

No. 2—Capacity, 6’’x 6’’ long stroke and 8’’x8’’ 
short stroke. Blades 12’ to17’’, and swivel 
vise that swivels both ways. They saw fast. 


Write to-day. 


ARMSTRONG-BLUM MFG. CO. 
343 N. Francisco Ave., Chicago, U.S.A. 


Professional 


PATENTS 


c. L. PARHER 

Late Examiner U. S. Patent Office 
Attorney*at-Law and Solicitor of Patents 
Patents secured promptly and with special regard 


tosthe full legal protection of the invention. 
Handbook for inventors sent upon request. 


200 McGill Building Washington, D. C. 
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Like all precision tools that bear 
our name 


“Premier” 
Spring 
Dividers 
and 
Outside 
Spring 
Calipers 


are extremely H 
accurate and | 
dependable. 


Complete 
line of 
Spring Joint 
Calipers and 
Dividers, also 
Firm Joint Cali- 
4 pers, Steel Rules, 
'| Squares, Bevels, 
Vises, etc. 


Ask for 
Catalog 31. 


Athol Machine Co., Athol, Mass. 


Established 1902 


MOBERG 


DIE CASTINGS 


We do not claim to be the only die 
casting concern in the country, but 
have customers who say we are. 


Cc. J. MOBERG, Inc. 


Beach Street, Mount Vernon, N. Y. 


‘Safety Lathe Dogs” 


Built by a mechanic, for mechanics’ 
protection. Madeof drop-forged, high 
grade steel, just 
as efficient and 
convenient as the 
old style dog, and 
safe to use—the 
guarded set 
screw reduces 
danger to the 
minimum, 


Get ‘‘Safety’’ Dogs 

for your own pro=- 

tection. Write for 
etails. 


ELMER J. MICHAUD 


20 Worth St., WILLIMANTIC, CONN. 


Because they will be 
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Drop-forged Strap Clamps 
“‘They stand the strain’’ 


Made from a carefully selected tough steel and 
submitted to a special process after forging, 
which increases their strength and stiffness. 


A “Better Buy” 


Because it can’t pay 
you to produce such 
things by hand. 


Plain Slot Pattern 


Because, product com- 
pared, our price will be 
less than your cost. 


Adjustable Step Pattern 


Because they will 
eliminate the time 
wasted in the Black- 
smith shop. 


Double Finger Pattern 


Because they aresym- 
metrical and inter- 
changeable. 


Single Finger Pattern 


Because they will 
serve you for a life 
time. 


‘UO’ Pattern 


part of an orderly 
equipment instead of 
junk—an asset. 


Goose Neck Pattern 


Your dealer will serve you! 
Get free, just out, catalogue of tools. 


J. H. WILLIAMS & CO. 


SUPERIOR DROP-FORGINGS 
61 RICHARDS STREET BROOKLYN, N. Y. 


Western Warehouse, 40 South Clinton Street, Chicago, III. 
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Tubular Feed Water Heater, Oil 
Separator and Purifier 


is not an experiment, but a tried and trusted appliance 
that the makers are not afraid to 


GUARANTEE 


To heat the feed water to the boiling point (210 to 
212 degrees) with the exhaust steam without caus- 
ing any back pressure; also to extract the oil from 
the exhaust, so that the exhaust steam after being 
passed through the heater can be used for heating 
purposes, and the water of condensation for the 
heating system be returned to the boiler without 
the additional expense of an eliminator. 


We are so sure of the OTIS that we agree to pay 
all costs of a trial —freight, cartage, piping, etc.—if it 
fails to do all we claim for it. 


Catalogue and Prices at your Service 


The Stewart Heater Company 
79-99 East Delevan Avenue BUFFALO, N. Y. 


Combination of QB Pat July 2, 7 HANDY OIL AND 
. : = tebe CUPS 
Stow Flexible Shaft || Sis Fa es... xyes 


Oil Bebe and duet proof. 
7 | T ry BAY STATE STAMPING CO. 


WORCESTER, MASS. 


i ull | European Agents: Chas. 
i Churchill & Co., London, Eng, 


and 


Multi-Speed Electric Motor 


Portable Drilling, Tapping, Reaming, etc. 


Stow Mfg. Company 
Binghamton, N. 


Selson Bnginse se Co., 85 Queen Victoria ane Standen? Eng. 
neral European Agents 


There is nothing better than the Best 


Oil and Tar Burners 


for Locomotive, Marine 


and Stationary Boilers. _DIRECTION 


(Style of 12 and 24 sizes.) 


Furnaces 
Measuring Machines : 
Measuring screw, 10, 16 or 20 threads for Melting and Heat- 
to the inch, graduated to read thou- 
sandths or 32nds without calculation. treatment of Metals. 


THE ONLY MICROMETER THAT W 
oe NOT LOSE ITS ACCURACY BY WEAR. 


@wracuse Twist Drill Co., Syracuse, N. Y. 
mes, Churchill & Co., London,Eng., Agents for Great Britain 


W. N. BEST, 11 Broadway, New York City on orma 
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Save Power and Cut Down 
Your Belt Expense 


GILBERT 
WwooD 
SPLIT 
PULLEYS 


by permitting per- 
fect contact reduce 
the belt tension, re- 
duce friction of the 
i 7” journals, and relieve 
Perfect Keyseats STYLE D. SPECIAL PULLEY the strain on the 
in Shafting | shafting. 
Pron ere tii chic mrechine: The hard, polished wood face of the Gilbert Pulley gives 
an ideal belt surface—the pulley is correctly balanced, 
runs true, is easily put on or taken off the shaft, stands 
a high degree of heat or moisture and is not easily 
affected by shock or compression. 
Style D. is a special pulley, particularly adapted for Dyna- 
mos, Trip Hammers and other severe service, and is the 
lightest, strongest, stiffest and best finished Dynamo 
pulley on the market. 


VARIABLE SPEED COUNTERSHAFTS 


FOREIGN AGENTS: A. Warden & Co., 48 Shepherdess Walk, London, E. C. 


ani Rurope. Send for Cataice, GF. Evans,Newton Center, Mass. 


Will drive your machine at any desired speed from 1 to6. Over ten thousand 


Evans Friction Cone Pulleys 


Copy of new illustrated catalogue on request. 


Saginaw Manufacturing Co. 
The Burr Portable Keyseater Saginaw, W. S. Michigan 


is indispensable for the repair shop. SALES AGENCIES IN ALL THE PRINCIPAL CITIES IN THE WORLD 

Can be carried anywhere, slipped over New York Branch, 88 Warren Street Chicago Branch, 105-109 North Canal Street 
heavy shafting or spindles, has capa- Cable Address, Engrave. <A. B.C. and Lieber’s Codes 

city for keyseats up to 5 inches dia- 
meter, and will mill a keyseat 12 | 
inches long without resetting. 

This tool can be sed in almost ; ino 
any position and in the most cramped Tumble Your Rough Castings 
places. It is rapid in operation, cuts and other parts in this new 
without jar or chatter and produces 


accurate work. Sand Tumbling Barrel 


Made in two sizes—No. 1, as shown, All Metal Barrel. Watertight. Big Quick- 
$40.00 net. Sealing Handhole. Most convenient and 
most Labor Saving Sand Tumbling Barrel 
Send for circular. you can buy. 
Stock Sizes: 27x12, 27 x 20, 33x20. 
John T. Burr @ Sons Lists: $100. $125. $150. 
429 Kent Ave. BROOKLYN, N. Y. j Write for discounts. 
Selson Engineering Co., Ltd., boeken, The Globe Machine Q Stamping Co. 


CLEVELAND, OHIO, U.S.A. 


3 Sizes— 


Capacities 
yy", Uae 1%". 


HARD SERVICE REAMERS 


For Reaming and Drilling on Structural Work and Bridge Building 


“TAKE THE TOOL TO THE WORK” 


“We do not want to make tiem any cheaper.” They cannot 
be made apes neues Aa ace ee Te ee Mn 
Grinders, Reamers, Scotc adials an niversal Drills are . He : 
built upon the motto: “The best is the cheapest in the long Drill %” Sad a in steel, on both direct 
run.” Sent on trial. Test one out. and alternating current. 


THE CINCINNATI ELECTRICAL TOOL COMPANY, Dept. D., 652 Evans Street, CINCINNATI, OHIO 
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The Beaudry 
Champion 
Power 
Hammer 


Zz) 


——— oo 
CHE 


Simple 
Durable 
Efficient 
Economi- 
cal 


Adapted 
for every 
description 
of forging 


THE BRADLEY 
Cushioned Helve Hammer 


is in a class by itself. There is no other Cushioned Helve Hammer. 


Send 
for 


circular 


If your work is continuous, like plating, drawing, swaging, collaring, 
welding or spindle making, with infrequent changes in size of material, 
or if it is die work where perfect accuracy and the finest finish are 
imperative, there is no other Hammer made that can compare with 
it in quality of output, durability, controlability or any other feature. 
Made with heads weighing from 15 to 200 lbs. 


BEAUDRY & CO,., Inc. 
141 Milk Street BOSTON, MASS. 


More Bradley Hammers are sold each year than of all other power 
Hammers combined. Send for circulars. 


e” Power 
Hammers 


WE MAKE 
The Bradley Cushioned Helve Hammer. The Bradley Upright Helve Hammer. Strike a square, 
: true blow at all j 
The Bradley Upright Strap Hammer. The Bradiey Compact Hammer. times and -can be } 


Forges for Hard Coal or Coke. 


C. C. Bradley & Son, Syracuse, N. Y. 


FOREIGN AGENTS: Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg- 
Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Buck & Hickman, 
Whitechapel Road, London. 


safely run at high {. 
speed. 

The peculiar fea- 
ture is the spring, 
to which the ram 
is attached by a 
flexible belt, per- 
mitting a far 
more effective 
blow than can be 
given by any 
other hammer of 
the same weight 
and stroke, . and 


! : requiring less 
SPECIAL oo 
E Built in 7 sizes. 


DIE, JIG AND FIXTURE WORK 7 


SOLICITED 


ACCURACY GUARANTEED 
MANUFACTURED BY- 
The Columbus Die, Tool and Machine Go. Dienelt @ Eisenhardt, Inc. 


1304 No. Howard St. 


COLUMBUS, OHIO Philadelphia, Pa., U. S. A. 


» CHAMBERSBURG STEAM HAMMERS 


“All sizes for every class of work” 


Economical. — Reliable — Efficient 


Our hammers are double acting, 
and have most simple valve gear, 
giving operator perfect control. 


Write us for any data needed 
as to your requirements in this 
class of equipment. 


COLD METAL SAW 


Catalog furnished by 


HYDRAULIC MACHINERY 


CHAMBERSBURG ENGINEERING CO. 
3300 Ibs. Railroad Pattern CHAMBERSBURG, PENNA. 


Vandyck Churchill Co. 


New York Philadelphia Pittsburgh New Haven 
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Massillon 


| Steam Hammers 
All types and sizes. 


Single Frame— 
200 lbs. and up 


Steam Drop— 
600 lbs. and up 


Steam Gravity 
Drop— 
600 lbs. and up 


Also special 
hammers 
for forming 
steel wheel- 
barrow 
trays, drag 
scrapers, 
etc., ete. 


Send 
for new 
Catalogue. 


THE MASSILLON FOUNDRY & MACHINE CO., Massillon, Ohio 


GENERAL AGENTS: W. M. Pattison Supply Co., Cleveland, O. Baird Mchy. Co., 
Pittsburgh and Erie, Pa. E. A. Kinsey Co., Cincinnati, Ohio. H. A. Stocker 
Mchy. Co., Chicago, Ill, and Milwaukee, Wis. C.C. Wormer Mehy. Co., Detroit, 
Mich. Robinson Cary & Sands Co., St. Paul, Minn. Bowman-Blackman Machine 
Tool Co., St. Louis, Mo. C. T, Patterson Co., Ltd., New Orleans, La. A. R. Wil- 
liams Mechy. Co., Detroit, Mich. Prentiss Tool & Supply Co., New York. Carey 
Mchy. & Supply Co., Baltimore, Md. 


DIXON’S 


Graphite Lubricants 


Dixon’s Flake Graphite No. 1. 


This is the standard size of Dixon’s Ticonderoga 
Flake Graphite, and is recommended for general 
lubricating requirements. 


Dixon’s Flake Graphite No. 2. 


A more finely ground graphite than No. 1, though 
of the same stock. This is adapted to close-fitting 
bearings and delicate mechanism. 


Dixon’s Flake Graphite No. 635. 


This is a selected grade of Dixon’s Ticonderoga 
Flake Graphite ground even finer than the No. 2 
Flake. It is widely used in stationary gas engines. 
This grade of graphite is also used on type-set- 
ting machinery. 


Dixon’s Waterproof Graphite Grease. 
A strongly adhesive grease of heavy body; cannot 
be washed off by fresh, salt, alkaline or acid water. 
Especially adapted for wire rope, gears, slides,’ 
chains, elevator-ways, mining and quarrying ma- 
chinery, and generally on machinery exposed to 
water or the weather. ; 


Write for ‘‘Graphite as a Lubricant’’ and free sample 80 C. 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 


MACHINERY 


Which Would You Rather Do— 
Buy Additional Machinery or 
Protect Your Steam Pipes? 


It is remarkable how many leave 
long systems of steam piping bare 
or poorly insulated. In plants 
where such is the case the appa- 
ratus receives steam in a state of 
about 40 per cent efficiency, and 
oftentimes twice the number of 
machines are used than would be 
necessary if the steam pipes were 
properly insulated with 


J-ii Asbesto- 
Sponge Felted 


Pipe Covering 


Pipes insulated with this covering have carried steam oN 
5000 feet with practically no loss. Unlike other pipe cover- 
ings, it will not crack, break or lose its insulating value 
through vibration or rough usage. It has been found in 
perfect condition after more than 15 years’ service on 
underground pipes. 


If you value economical plant operation, write our nearest 
branch today for Sample and Catalog No. 100. 


H. W. JOHNS-MANVILLE CO. 


CANVAS 
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FASTENING BAND. 
AW Sta Co 


Albany Cincinnati Kansas City New Orleans San Francisco 
Baltimore Cleveland Los Angeles New York Seattle 
Boston Dallas Louisville Omaha St. Louis 
Buffalo Detroit Milwaukee Philadelphia Syracuse 
Chicago Indianapolis Minneapolis Pittsburgh 


For Canada: 
THE CANADIAN H. W. JOHNS-MANVILLE CO., Limrtep. 


Toronto Montreal Winnipeg 


Vancouver 
(1238) 


SPEED AND ACCURACY 


Keynotes of 


Moline Board 


Drop Hammers 


Hase of operation, ac- 
curacy and efficiency, 
coupled with freedom 
from repairs, make our 
Drop Hammers the best 
on the market. The 
‘“Moline’’ line of Power 
Forging tools includes 
Bulldozers, Crank and 
Board Lift, Drop Ham- 
mers, Upsetting and 
Forging Machines, 
Multiple Punches, Gate 
Shears, Yeakley and 
Justice Hammers, Eye 
Benders, Taper Rolls, 
Punches and Shears, 
iaeiileaa etc. 

for complete catalogue No. 8. 
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PITTSBURGH OFFICE: 
808 House Building 


CHICAGO OFFICE: 
933 Monadnock Building 
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Estimates fur- Photographsand 
nished on receipt full information 
of samples or on request. 
drawings. 


Hundreds of sizes and styles Pp ei - S S FERRACUTE MACHINE CO. 
forcutting and forming metal. Bridgeton, New Jersey 


S53 , mre — SETS SuF878 


“For Your Pressing Needs” 


HYDRAULIC PRESSES 


are all fitted with the Portable 
Eames Compound Lev- Granite 
erage System. Lever- Pin 

age Power can be in- 

creased to five times Press 


simple leverage force 
by the simple pressing 
of finger on a 1” pin. 
For power ease of 
operation, inbroaching, 
placing bushings, bend- A 
ing, straightening, and || %,. 
similar shop jobs, ™ 
Eames Mandrel Presses 
are many times more 


powerful than any other - 

like machine on the The A.P.MFG gz ree 

market. "FE LGIge 
Cut shows our No. 4 ce a 

Pressupon whichapres- WE KNOW THEY WILL DO THE WORK because 

sure of from 8 to 10 tons they have been tested. This is just one of the many 


kinds of presses we make. We can make presses to 


may be easily obtained. press in any direction for you, and to press just as 


Ask your dealer or energetically as you desire. 35 years in this same busi- 
write us for detailed ness have established our prestige. 
No. 4 Press information. Full information upon receipt of request. 


THE G. T. EAMES CO. || THE HYDRAULIC PRESS MFG. CO. 


KALAMAZOO, MICH., U.S. A. 84 Lincoln Ave. Mount Gilead, Ohio 


EASTERN OFFICE: Room 1105-1, 39-41 Cortlandt St., New York City. 
CHICAGO OFFICE: 162-166 N. Clinton Street. 


PERFECT CONTROL OF MOTION 


is the first essential for a power press. The 
Niagara Presses are equipped with Clutches of 
the most improved types, reliable in action, power- 
ful and durable. On ordinary presses a clutch of 
the sliding key type is used; on larger and heavier 
machines Jaw and Friction Clutches are provided 
to suit the nature of the work. 


Catalogue sent free on request. 


Niagara Machine and Tool Works 


Double Crank Press Buffalo, N. > Geared Punching Press 
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General Duty Presses 


BLISS ARCH PRESSES are designed for varied and 
heavy work, where factory space is limited or where con- 
ditions require a press to do general work. 


The shape of the frame gives maximum rigidity between 
die and punch. All parts are well proportioned with regard 
to strength, simplicity and convenience. 


They economically handle such work as stamping pe- — | 
troleum can sides; cutting and stamping coal hod bottoms, | 
fire shovels, metallic shingles; operating combination and | 
large lettering dies. Fitted with removable front piece as | 
illustrated, they are also suitable for horns, forces and | 
wiring dies. Write for further details. 

: 

| 

| 
el] 


E. W. BLISS CoO. 


“Bliss” Arch Power Press No. 30 5 Adams wt., Brooklyn, N. NG UlSa& 


Representatives for Chicago and vicinity: Stiles-Morse Co., 562 Wash- 


66 ~ ington Boulevard, Chicago, Ill. Offices in Europe: 100 Boulevard Vict 
Bliss P resses for Every Hugo, St. Ouen, Paris. Pocock St., Blackfriars Road, London, S. E. 


Requirement” ‘ | 
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Sm, pe) Power Punching |) Hydrautic 
ea | Broaching <_\ 


Shearing 
! Machines 


se Belt, Steam and 
eaea aan ARO Electrically Driven 


LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U.S. A. 


is by far the 
bestandmost 
economical 
method for 
machining such work 
as shown here. 


Manufacturers who want 
a tool that will finish a 
machine part quickly and 
accurately cannot afford 
to overlook this hydraulic 
press already used by many automobile 
manufacturers for broaching round, square 
and irregular holes in parts that require 
extreme accuracy. Weshow 
a few samples of the work 
it does. 


Our machines are made in over 
350 sizes and varieties. 


SINGLE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, ,| wire 
GATE, Ml Ny vi 
MULTIPLE, eat | ei 
FOR 
Railroad Shops, 
Locomotive Shops, .. jy" . hal 
Bridge Works, geese 
Etc. : 


If this tool is too large 

or too small for your 

purpose, let us know 

and we'll send a com- 

plete list of our similar 

broaching tools. Or, if ei . 
you do not want a Hydraulia Broaching Press 
broaching tool at all, 60 Tons Capacity 
but need a hydraulic bender, jack, shear, 

punch, accumulator, press or pump, let us 

know. We build over 4000 types and 


sizes of hydraulic machines. 


ii 
| 


y 
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ENGINEERS AND BUILDERS OF 
HYDRAULIC TOOLS 


THE WATSON-STILLMAN COMPANY 
192 FULTON STREET, NEW YORK 
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Past Performance, or Future Promise: 


The evidence of what a machine has done is more 
convincing than a promise of what it may do. Note 
actual cutting time of 3-inch bar of machine steel & 
on a Hurlbut Cutting-Off Machine. Compare time 
with present method. The fast time on our machine 
is due to the use of two 


. THIS 
CIRCLE REPRESENTS | 


A 3-INCH BAR OF — 


| MACHINE STEEL 


“Lengiks of this steel ar. 
cut in 2 miructes 6 secou 
including chucking, startin, 


cutting tools, each tool 
assisting the other— 
one pressing up the 


\ other down. Besides 


being fast, Hurlbut 


December, 1912 


machines are accurate. 


“and stopping the machines 


‘The actual cutting time % Sizes: 2" to 10" capacity. 

“was but Imin. 43 s0ec. / 

and. lineal. 
velocity Was 


36 ‘feet. 


Send for “more evidence”. 


“TOLEDO” | 


The Standard of the present and 
the future for progressive manu- 
facturers of sheet metal products. 


No. 591% is fitted with 
powerful gearing, mas- 
sive connection, high 
carbon steel shaft, 
patented friction clutch 
with automatic release. 
Adapted to drawing, 
reducing and swaging 

) steel stampings for 

brake drums and other heavy steel auto parts, as 

well as other stampings in hot or cold pressed work. 


The Toledo Machine & Tool Co. 


TOLEDO, OHIO, U.S.A. 


We Make a Device for Removing Broken Taps 
Write for particulars. 
THE WALTON CO., HARTFORD, CONN. 


TWENTIETH CENTURY 
BALANCING TOOL 


Always level and ready for use no matter 
where or how you place it. 

A practical tool for balancing pulleys, cones, 
armatures, polishing wheels, etc., requiring no 


leveling or adjusting, it embodies great labor- 

saving features. No machine shop or polish- 

ing room can afford to be without this tool. 

Made in four sizes to swing from 22" to 8-ft. 

Write for descriptive circular. 
MANUFACTURED BY 


ROCKFORD TOOL COMPANY, Rockford, Ill. 


Wy 


)) E 
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RICHARDS Co. 


P. 


PROVIDENCE, R. 


ROYERSFORD 
PUNCH AND SHEARS | 


None better—few as good. Just 
the machine for Boiler Shops, 
Railroad Shops, Structural Works 
and Machine Shops. Machine is 
right; so is price. 


Ask for the New Catalogue. 


Royersford Foundry & Machine Co., Inc., 
ROYERSFORD, PA. 
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For Cutting and Threading 


steel and iron pipe—try the No. 6 ‘‘Stoever.’’ It’s 
both quick and convenient. Capacity 144-in. to 6-in. 
pipe. Other machines with capacities from 14-in. to 
12-in. pipe. Made with ample reserve power, single 
piece headstock, internal gear driving mechanism, 
and single pulley drive, affording separate speed for 
each size pipe, also short cutting-off distance for 
nipple work. Belt or motor driven. All built to give 


lasting satisfaction. 


We will be pleased to send our Catalogue 
of Pipe Threading and Cutting Machinery. 


BUY PIPE THREADING MACHINE SERVICE 


Not Merely a Pipe Threading Machine 


The difference in pipe threading machines is more than a mere 
matter of looks. 


And you can’t tell positively which is the best machine for your 
particular manufacturing 
needs until you've tried out the 
machine in your own shops. 


MERRELL PIPE 

THREADING 

AND CUTTING 
MACHINES 


are sold on the guarantee 
that they make good in your 
plant, or yousend em back 
at our expense and get your 
money back. 


The Merrell Has More 
Exclusive Features 
han Any 
Other Pipe 
Threading Ma- 

chine. 
Design, construc- 
tion, accuracy, 
g speed, ease oO} 
control, simplic- 
ity, cost—these 
are facts of prime 
importance in 
the Merrell. In- 


vestigate every one! 


You should get the Merrell catalogue. 
It's Free. Will you write today? 


THE MERRELL MFG. CO. 
15 Curtis Street Toledo, Ohio 


Ams Power Presses 
Economy 


We’ll guarantee to furnish you with 
the right kind of Power Presses at 
right prices. 

All machines are tested and pass 
rigid examination before leaving the 
factory, consequently we give the 
most liberal guarantee. 

Standard dimensions in certain cases 
may be modified to meet special re- 
quirements. Any questions you 
would like to ask? 


MAX AMS MACHINE COMPANY, Mount Vernon, N. Y., U.S. A. 
41 Corsa Dante, Turin, Italy 


TREADWELL ENGINEERING CO., Easton, Pa., U.S. A. 


No Changing of 
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THE ‘‘STOEVER’’ No. 6 


Chasers 


\ 


You are saved all the time, labor and annoy- 
ance of changing chasers with Saunders’ Pipe 
Machines when equipped with a separate ex- 
panding die head for each size. 


A simple movement of a lever permits pipe to 
be gripped securely or loosened instantly, 
without stopping rotation of chuck. 


Hight speeds for pipe from 14” to2”. Fora 
better acquaintance—get our Catalog and 
read about our No. 2-A Machine. 


D. SAUNDERS’ SONS, Yonkers, N. Y. 


Being from new designs, Baird 
Presses have features not found jin 
other makes, which make for greater 
utility. A study of them by press 
users would be well worth the little 
time it would take. As these effici- 
ency features cannot be enumerated 
here send for a representative or 
Baird Press, Bulletins. 


THE BAIRD MACHINE CO., Bridgeport, Conn., U. S. A. 
R. Cruickshank, Ltd., Birmingham, England. 
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Genuine Fa Stocks and Dies 


BUILT FOR ACCURATE WORK. BUILT FOR HARD WORK. 


All genuine 
Armstrong 
Tools 

bear this 
trade mark. 
Look for it 
and insist 


Engineers and Steam Fitters demand the best 
For sale by ALL LEADING JOBBERS in the country 


upon The complete catalogue mailed upon request 


having it. 


The Armstrong Mfg. Co., 297 Knowlton St., Bridgeport, Conn. 


Forbes Pipe Machines | 


Are Powerful 


and the power deliv- 
ered is utilized in 
actual cutting. There 
isno waste—the fact 
that one man can 
thread and cut 12- 
inch pipe with a 
Forbes Hand Ma- 
chine is conclusive 
proof of economy. 


The same economy 
characterizes the 
larger machines, nor 
has speed been sac- 
rificed to attain it. 


Let us give you more 
detailed information 
—it will pay you to 
& know. 


The Curtis @ Curtis Company 


8 Garden Street Bridgeport, Conn. 


Pipe Threaders and Cutters 


With efficiency as well as beauty 


Heavy—none more so; bed cast in one piece, no stands 
nor legs to work loose. No oil-soaked floors; fire risk 
reduced. 


Single speed pulley; all gear speed changes through 


semi-steel cut gears. 

Deep chasers cutting long taper perfect threads in 
one cut as easily on steel as on iron pipes. 

Let us prove to you that the higher cost of a modern 
tool is justified by the character and quantity of its 
product. Circulars for the asking. 


STANDARD ENGINEERING COMPANY 
ELLWOOD CITY, PENNA. 
St. Louis Office: 1012 Chemical Building 


TIGHT FITTING PIPE THREADS 


are essential to 
tight pipe connec- 
tions. It is easy 
to cut clean, per- % 
fect pipe threads 
with 

THE 
“LOEW 


VICTOR” 


because itis a per- 
fectly designed 
Pipe Machine. 


The dies are so ‘‘held” that they can- 
not slip and ruin the pipe after the cut 
has been started. 

Dies are locked automatically, immediaeen 
after the pipe pressure is brought against 
them, a feature peculiar to the ‘‘Loew 
Victor.” 


Our Catalog gives full detatls. 


LOEW MANUFACTURING CO. 


CLEVELAND, OHIO, U. S. A. 
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WHAT'S IN A NAME? 


The Name 


TRIMO 


When Found on a Wrench or Pipe Cutter Spells 


Durability 
Economy Perfection 


and consequent 


SATISFACTION 


to the Users of 


PIPE TOOLS 


Over 20 years of close application have 
WITH FLAT-LINK OR CABLE CHAIN resulted in their present excellence. 


TRIMO CHAIN WRENCH 


THEY ARE MADE BY 


THE TRIMONT MANUFACTURING CO. 


55-71 Amory Street SEND FOR CATALOG No. 38 Roxbury, Mass. 


WE HAVE MADE'B.&K: PIPE THREADING MACHINES RIGHT 


When you know you are cutting and threading pipe 
_ with a machine that is “‘right’’, you don’t worry about xg No. 4 
the work. Nor does the operator of a B. & K. Pipe ee Peerless 
Machine worry about adjustments. The Peerless Die SS: 17 Styles 
Head is easily adjusted—turning a nut sets the dies : ar and Sizes. 
for threads of dif- eo” vo, ke Send for 
ferentgauges;and . we oN) 7 Sateromnes 
the gauge can be 
varied by 1-1000th 
of an inch. Such 
minute adjust- 
ment makes it pos- 
sible to always 
produce duplicate 
threads of exact 
gauge. Accuracy 
of threads, clean 
cutting and fast 
production are 
reasons why so 
many B.& K. Pipe 
Machines are a a a ae 
in use. oe 


BIGNALL & KEELER MANUFACTURING CO., Edwardsville, Illinois, U.S.A. 


FOREIGN AGENTS: Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Berlin, 
St. Petersburg, Vienna, Stockholm. Alfred H. Schutte, Cologne, Paris, Milan. 
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STAR HACK | 
SAW BLADE 


and enjoy immunity from hack saw troubles 


Immunity for the user because Star } 
Blades always make good. 
Immunity for the dealer because they | 
give utmost satisfaction to customers. 
Star Blades with 14 teeth to the inch are » 
suitable for every class of work except f 
tubing less than ;/; inch. For this gauge, 
wens Star Blade with 24 teeth to the § 
inch. 


Write us for our interesting proposition. Our Free 
Book, ‘‘Tool Practice,’’ is worth while sending for. 


MILLERS FALLS COMPANY 
28 Warren Street New York City } 


aterling 
HIGH SPEED POWER SAW 


“Sterling” High Speed Machines and 
Blades mean Economy and Efficiency. 


ECONOMY POWER SAW NO. 2 


This machine 
"a will cut 6x 6”., 
fast and 


MANUFACTURED BY 


Diamond Saw & Stamping Works 
Buffalo, N. Y., U. S. A. 


> cost than any 
| other. 
ItisaDraw Cut 
with Cam Lift 
onreturn stroke 
Swivel Vise, 
Graduated, Au- 
tomatic Stop, 
built like a ma- 
chine tool. 

It will last a 
life time and you cannot afford to be 
without it. You can have it on trial. 
Write for sample of work and prices. 


We build all sizes 
W. Robertson Machine & Foundry Co. 


BUFFALO, NEW YORK 


WE, 


No. 7 Bar Cold Saw No. 2 Horizontal Floor Boring PATENTS PENDING 
Milling and Drilling Machine No. 2 I-Beam Cold Saw 


WRITE FOR CATALOG 


ESPEN-LUCAS MACHINE WORKS 


Front and Girard Sts., PHILADELPHIA, PA. 


MILLING SAWS 


Made from High Speed and 
Special Alloy Steels 


LET US SEND YOU ONE TO 
COMPARE RESULTS OBTAINED. 


Huther Bros. Saw Mfg. Co. 


ROCHESTER, N. Y., U.S. A. 


ORIGINAL 


ROCKWELL FURNACES 


For ANNEALING, TEMPERING, 
HARDENING, MELTING, Etc. 
FUEL OIL APPLIANCES 
Catalog 21 for the asking. 


W. S. ROCKWELL C0. °° CHURCH. st. 


AN $8.50 GAS ENGINE LIBRARY FOR 53-00 


7 Books (6 cloth bound) and an 88 page monthly magazine one 
year. All carriage free. Consists of The Gas Engine 
Magazine, (specimen copy free), G. E. Troubles an@ 
Remedies, G. E. Ignition, Suction Gas, Girl and the Motor, 
Farm Gas Engines, Questions and Answers, H. P. Calculator, 
G. E. Foundations. 2,000 pages timely matter. 


THE GAS ENGINE PUBLISHING CO. 
210 E. 7th Ave. Cincinnati, Ohio 


We also Manufacture Sheet Steel Specialties. 


We manufacture the HIGHEST GRADE and most complete line of 
VERTICAL DRILLING MACHINES in the World. 


SUPERIOR MACHINE TOOL COMPANY 


Cable Address: HKOHOMO, INDIANA, U.S.A. Wy Western Unita Codes 


estern U 


December, 1912 MACHINERY 199 


It’s Easier to Push than to Carry 


Instead of lugging heavy work and tools from one department 
of your shop to another—try a New Britain Truck Base Rack. 


The large wheels and ball bearing casters make it easy to trans- 
port loads over uneven floors and sills. The middle shelf may 


be adjusted up or down to make spacing suit requirements. 
It’s convenient for many uses and like all New Britain ‘‘Shop 
Furniture’”’ it’s built to last. We make a wide variety. 


Complete Catalog of “Shop Furniture’’ sent on request. 


The New Britain Machine Company * 
64 Bigelow Street New Britain, Conn. 


Welder for 
round stock 
up to 1 1-4 
inches or flat 
up to 4 inches 
wide. 


Good Welding at Rock Bottom Prices | 


Thomson Electric Welders make per- 
fect welds, fast. Spot, jump, lap, 
seam and all other welds. Heat is 
concentrated, no waste— 
therefore lowest cost per 
piece. We job weld also. 


Send for Catalog E. 


_ Beware of infringers and their misleading statements. 


We Build to Order 


JIGS, DIES 
and TOOLS 
as well as 

Elgin Precision 

Bench Lathes 
and Attachments 

The Elgin Tool Works 


ELGIN, ILL. 


Morris Plain Radial Dill 
Base and main housing one massive 
casting; box section, exceptionally 
rigid. Column swings with arm in 
very large bearings. Every con- 
venience—depth gauge, automatic 
stop, safety trip, etc. Strength and 
rigidity strongest points. — 

24, 3 and 3-foot sizes 
Ask for latest circular 


THE JOHN B. MORRIS MACHINE TOOL CO. 
Cincinnati, Ohio, U. S. A. 
Alsc Manufacturers of MORRIS Engine Lathes 


S. & G. Planers 


We illustrate herewith our 
16x16x3 Machine, made in 3 
and 4 feet plane length. A. 
We also build asmaller Planer, 
10x8 1-2x20 inches, plane size, 
which is made for either hand © 
or power. These ma- i 
chines have the neces- 

sary rigidity for heavy 

cuts and an ease of ad- 
justment 

and sensi- 

tiveness 

that make 

small jobs 

profitable. 


* <<a, HIGH GRADE DIAMOND POINTED TOOLS 


For dressing and shaping Emery, Carborundum and all 


aa A ae eneeerpeareeayee 
HAND. DIAMOND TOO 


sr 


abrasive wheels. Carefully selected diamonds possess- 
ing both hardness and toughness and securely mounted 
with the grain in the proper relation to the wheel, make all the difference 
DIAMOND DIAMOND in the world with the wearing qualities of Diamond Tools. These features 

4 are guaranteed. Write for Circular and prices. 


ee KEEN EDGE DIAMOND TOOL WORKS 
FOR LANDIS GRINDER FOR NORTON GRINDER 242 Griswold Street Detroit, Mich., U. S. A, 


Grinding 
Machines 


No. 1 


: For Regular 
Different | shop Use 


Styles These Dressers in connection with our Cutters make a most 
an d powerful and efficient tool especially our No. 2 which is made 
proportionately larger and stronger for large wheels. 


Sizes CUTTERS 


for We make the regular ‘‘ Huntington”’ (pattern) Paragon Cutter 
Fl and Roughing Cutter for Dresser No. 1, and the ‘“‘Huntington”’ 
oor (pattern) and Roughing Cutters for Dresser No. 2. 


Let us send you descriptive circular and prices. 


GEO. H. CALDER, Lancaster, Pa., U.S. A. 


Write 
for 
a 


Circular. 


The’ Schneider & Goosmann Machine Co. 


CINCINNATI, OHIO. 


OUR SPECIALTY: 
Automatic Machinery 


nang Wood Screws 
Asa S. Cook Co., tonne? a 


The Star-Carbon Emery Wheel Dresser 


The great substitute for the Black Diamond. Has 
advantages over the Black Diamond for shaping 
and truing up wheels. oe circular will sania 
F why. Have your dealer furnish one, or order one 
age 5 Pear oy 7 in. long, $3.00. No. 2—8-8xb-8, on ten days’ trial. 


Cc. H. STEPHAN MFG. CO., Springfield, O. 


AGENT: AlfredH. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao and Barcelona. 


200 


BARGAINS 


MACHINERY 


NEW AND 
SECOND 
HAN D 


MACHINERY 


December, 1912 


TOOLS 
A Nop 
SUPPLIES 


1876 


1912 


Have purchased Several Large Shops. 


sNOW TO SELL 


Priced low for immediate disposal. 


LATHES. 
48"x31' Baker triple- 
geared, blocked to 61”. 
48-72"x14'’ Harrington 
extension bed gap. 
42°°x20' Pond. 
38x22’ Harrington, 
blocked to 48”. 
36x16’ Niles, 
30x12’ Fifield. 
28x18’ Fifield. 
26x10 Schumacher & 
Boye. 
24"x12' New Haven, 
taper attachment. 
92"x18’ Harrington. 
(2) 22x15’ Draper, 
taper attachment. — 
22'"x9' Lodge & Davis. 
21"x7' Pratt & Whit- 


ney. 
17”x8' Fitchburg, taper 
attachment. } 
16”x8’ Bradford, quick 
ehange gear. 
(2) 16”%x12' American. 
Several 12’-14” and 16” 
of the Lodge & Ship- 
ley and Hendey. 


HAPERS. 
20x30” Pedrick & Ayer 
open side shaper and 

planer. 

24-28" Gould & Eber- 
hardt back-geared 
shaper. 

24" back-geared Queen 
City shaper. 

16” back-geared Gould 
& Eberhardt shaper. 

14” Steptoe Crank 
shaper. 

40" Industrial Works 
Crank shaper. 

Several small shapers, 
as well as traveling 
heads, besides all sizes 
ef new machines in 
etock, 


PLANERS. 
84" x84''x14’ Sellers, 
2 heads on cross rail, 
1 side head. 
11”x8'x10”x18’ Betts. 
36''x36"x11’ 6” Sellers, 
2 heads on cross rail, 
1 side head. 
367x36"x12' New 
Haven, 1 head. 
33°x33"x12’ Woodward 
& Powell. 
33x33" x12’ 
Haven. 
30”%x8' Detrick & Har- 
vey open side. 
30°x30"x10’ Standard 
(old style, low in 
price). 


New 


28”x28’’x7’' New Haven, 
heavy pattern, has 
radius attachment. 

28’’x28”"x7’ New Haven, 
light pattern. 

22’x22"x6’ Powell, 
2 heads. 

Several small crank 
planers in stock. 

MILLING MACHINES. 

36”x12’ ‘Heavy duty 
slab milling machine. 

No. 2 Cincinnati, uni- 
versal. 

No. 2. Cincinnati, plain. 

No. 3 Pedrick & Ayer 
universal, table is 53” 


long. 

No. 1 Van Norman Du- 
plex. 

No. 3 Becker Brainard, 
plain new model. 

No. 2 Brainard, plain, 
table is 48’’x12’, 

No. 3 Kempsmith, plain, 
table is 34”x8”. 

Several small millers in 
stock. 

PUNCHES AND 
SHEARS, 

No. 3 right-hand lever 
or alligator shear, 
weight about 35,000 
Ibs. 

30” throat double end 
punch and shear, Sel- 
lers make, capacity 
14%”, weighs about 
35,000 Ibs. 

50” throat single end 
shear, engine driven, 
woiens about 42,000 

Ss. 

744” throat double end 
Royersford punch, No, 
2 capacity, will punch 
1” in 4%”, shear 


6x4. 

22” throat Taft single 
end punch, capacity 
% in %”. 

Large stock of small 
punches and shears in 
our Philadelphia ware- 
house. 
MISCELLANEOUS. 

Several Mitts & Merrill 
Keyseaters. 

5’ Pond radial drill. 

26” Aurora sliding head 
drill. 

8” Saunders pipe ma- 
chine. 

400 lb. Chambersburg 
single frame steam 
hammer, like new. 

86” Bridgeport single 
head boring mill, 

Several large planer 
type grinders. 


Impossible to keep our stock list up to date, 
therefore we would appreciate if you would 
advise us what you are in the market for. 


FRANK TOOMEY, Inc. 


427-131 North 3d St., 


PHILADELPHIA, PA. 


ForEIGN AGENTS ; 
Co., London. 


enzer, 
Zweifel, Milan. 


SHAPERS 


EXCLUSIVELY. 
12 TO 32 INCH STROKE. 


Smith @ Mills Co. 


Cincinnati, Ohio, U. S. A. 


C. W. Burton, Griffiths & 
G. & F. Limbourg Freres, Brussels, 
Van Rietschoten & Houwens, Rotterdam. 
Perreaud & Thomine, 


Gla- 


Paris. Stussi & 


Reference Book No. 35 


Tables and Formu(as for Shop and Drafting Room 
A complete handbook for 


machinists and toolmakers. Price 25 cents. 


draftsmen, 


MACHINERY, 49-55 Lafayette St., New York City 


And McCabe has 


these to Offer— 


The largest stock of Machine Tools in the 
Used Machinery business, which means low 
prices to you—due to vast quantity buying. 


PLANERS, 


134”x26’ Pond, 4 heads, 
76x14’ Pond, 2 heads. 
72”’"x26’ Sellers, 4 h’ds. 
48x12’ Detrick & Har- 
vey Open sides, 2 h’ds. 
48”x10’ New Haven, 
1 head. 
48’x7¥%’ Sellers. 


52”x30’ 
geared. 
50”x18’ Fitchburg, 
triple-geared. 
50”x16’ Fitchburg, 
triple-geared. 
38-60”x16’ Double- 
Spindle, McCabe’s. 


Putnam, triple- 


42/'x14’ Pond, 1 head. 48x24’ Fitchburg, 

42x10’ Betts, 2 heads. triple-geared—Block 

36”x11’ Sellers, 2 h’ds. 66”. 

36”x10’ Pond, 2 heads. 42”x14’ Fifield, triple- 

386”’x 8’ Pond, 2 heads. geared, 

386”x 8’ Pond, 1 head. 38’’x26’ Fi t 

36x A Detrick ee magrad aBobt,< tuple 
vey Open side, ’ds, 2 

30”x10’ Gray, 2 heads. Ge eg IB a 
” 1 h . 

BO ae eee 36”’x14’ Putnam, 


32”x13’ Pond. 

30”’x17’ Pond. 

28x15’ New Haven. 
27'°x16’ Lathe & Morse. 


heads. 

28”x6’ New Haven, 
1 head. 

27”x8’ Woodward & 
Powell, 1 head. 


26/’x7’ Putnam, 1 head. 26”x14’ Schumacher & 
24”x8’ Pratt & Whit- Boye. 

ney, 1 head. 26”x16’ Putnam. 
22”x5’ Pratt & Whit- 26”x12’ Blaisdell. 

ney, 1 head. 26x10’ Pond. 
22”x5’ 3/4 Pratt & 24’’x14’ New Haven. 

Whitney, 1 head. 22”x12’ Draper. 
20’’'x4’ Pease, 1 head. 22”x 8’ Putnam, 
17”x3’ Bridgeport, 20”x 8’ Pond. 

1 head. Forte 3/4 Star Cos. 

UPRIGHT BORING = igva. 8 Sem cher & 

MILLS, Boye—Taper attach- 

14-20’ swing, Niles, ment. 


double head, motor 16”x 8’ Harrington. 
16”x 6’ Putnam. 
14”x 6’ Reed. 


12x 6’ Reed. 


HORIZONTAL BORING 
MACHINES, 


Horizontal boring and 
drilling machine— 
1-11/16” spindle, 


drive. 

8’ swing, Sellers, single 
head. 

6’ swing, Pond, 1 head. 

4’ swing, Niles, 2 h’ds. 

3%’ 3/4 swing, Baush, 
2 heads. 

2%’ swing, Bullard, 
Turret head. 


LATHES. Hoefer. 
” awi anlos 2” Hor. boring machine 
84” swing, triple arial 


geared, heavy. 
60”x10’ New ,Haven, 
triple-geared. 
56x16’ Putnam, triple- 
geared. 


21%” Hor, boring ma- 
chine—Bement. 


2-13/16” Hor. boring 
machine—Bement. 


J. J. McCABE 
30 Church Street New York 


“POTTER & JOHNSTON” 


22-in. swing, Semi-automatic 


TURRET LATHE 


Will turn, face and chuck the 
hole at one setting—without 
using special tools. 


PRICE LOW — CONDITION FIRST CLASS. 


Box 505, care MACHINERY. 
49 Lafayette St. NEW YORK 


FOR SALE CHEAP 


2 Westinghouse Standard 
Automatic 225 H. P. En- 
gines: size 18"x16"—250 
R. P. M. driving pulley 
55.8" diameter — 23" face. 


The National Malleable Castings Co. 


MELROSE PARH, ILL. 


Traveling Electric Crane 
rtSus’ $500 i Feehs 


Complete with tracks, rheostat, etc. 
For full information write 


Dept. 111, WESTERN ELECTRIC CO., New York 


DON’T FORGET 


Our Illustrated Monthly Stock List, when looking for good rebuilt machines. 


THE MOTCH & MERRYWEATHER MACHINERY CO. 


CLEVELAND DETROIT 


30 Church Street, New York, N. Y. 


MACHINE MOLDED CASTINGS 


are conceded cheapest and best. 
the machines to produce them. 


MUMFORD MOLDING MACHINE COMPANY 


CINCINNATI PITTSBURGH 


We build 


2006 Fisher Building, Chicago, Ill. 


Send for our new 
catalogue and learn 
how to save money 
on Turning Tools. 


The 0. K. Tool Holder Co. 
SHELTON, CONN., U.S. A. 


December, 1912 MACHINERY 201 


A BOOK ON CASE-HARDENING [230245 Ro8 


must have something in it you need, if you are interested in case- hardening. Gives rules 


and practices in the leading shops. Shows how you may cut your costs nearly in half while 
furatces out the highest class of work. This book is yours for the asking. Write TODAY. 


IDEAL CASE HARDENING COMPOUND COMPANY, U. S. Rubber Building, New York 


Look 
Here, | A STARK BENCH LATHE 
pec : Will soon show its worth in the shop 
A Rael. (f . v= where accurate work is essential. 
Net is STARK PRECISION TOOLS 
Price, Sensi- 2 are made from finest materials, by skilled 
a fP cau e ES = workmen and from up-to-date designs. 
Only - ih THRUST tive miss “il Ask for Catalogue B. 
$50 4 Drill ot TOOL COMPANY, Waltham, Mass., U. S. A. 


With 

Six 
Spindle 

’ Speeds 


from 600 to 2400, 
with ample 
power for 4- 
inch drills and 
plenty of speed 
for ae priest 


iv 


I your dealer doesn’t have them, write us. 


FRANCIS REED COMPANY 


BRUBAKER TAPS, DIES ang es, 


have one funda- 
mental | principle— wn WSEnuss 
todofirst-class work Ee 
and to outlast other ites bis 

Screw Cutting Tools. With that sian in mind Hey our guar- 
‘antee to protect you—we invite you to try them. 


Send for our Catalogue of High Grade Screw Cutting Tools. 


W. L. BRUBAKER @ BROTHERS, Millersburg, Pa. 


F. E. Harrison, Eastern Representative, 50 Church Street, New York. 


43 Hammond Street WORCESTER, MASS. = — PREVENT FIRF—SAVE OIL 
J You Can't Get Stucl || Beeregeg a, 100't throw oil-soaked waste on the 
J with this Ratchet. '  besafe. Heavily galvanized. Self- 


closing. Three sizes. 

Don’t spilloil—it’simpossible to over- 
flow oil cans with a Delphos. Non- 
overflow Factory Dispenser—even 
in the dark. Cost is small—saving 
great. Circulars and prices on request. 


DELPHOS MFG. CO. 


DELPHOS, OHIO, U.S. A. 


A awe Lard ome 4f end of 
2 handle, R 
[= se drive the oa, 7 tai / 


When t 
; feels gatchels you 
have are useless for 
y lack of room = move ihe” 
y handle, get a “ARM: 
USIVEBS4L” “and it wall do. ‘the Job. 


Write for Catalog. 


“The Tool 
Armstrong Bros, Tool Co,, sciaer Pecos.” 
313 N. Francisco Ave., CHICAGO, ILL., U.S. A. 
See our Tool Toi ad., page 90, 


STEEL 
STAMPS 


TRADE MARKS 
SPECIAL DESIGNS 


High Grade Steel Letters and Figures 


"Y Noble @ Westbrook 


19 Asylum St., Hartford, Conn. 


A. G. BUTLER 


PATTERN LETTERS 


RAPPING PLATES 


Full line of shapes and sizes. 
economy for the foundry. oe 
your patterns—saves time. 


Write for list of Pattern Makers’ Specialties. 


Milwaukee Foundry Supply Co. 


Milwaukee, Wis. 


Draw-Cut Machine Saws 
Save Hack Saw Blades 


Cutting on the draw uses the full 
length of blade and prevents buckling. 


Beer eaaerane Cot The Draw-Cut Machine Saw has [a COMPARE wit veradie | 
sizes. For Machines, geared drive, automatic feed and trip, | costs, our prices for Ball Cranks and | 

\ pS /i eit, Tablets. ete. adjustable stroke; relief on return, nt Pew conta om at : of Merely 

ea r et. : Wd ; F , 
All deed in senate 2 preventing dragging, and many other ht finished, complete in every detail and 
advantages. It’s a money saver. : ready to attach. 

Commonwealth Bldg., 284-286 Pearl St., New York 
Four Sizes. Circulars on request. 8 

The Cincinnati Ball Grank Company 

Bound Volumes of Machinery H. T. STORY ; Cincinnati, Ohio 
THE INDUSTRIAL PRESS 122 N. Curtis Street CHICAGO Successors to this dept. of the ScuacuT Mre. Co. 


49-55 Lafayette Street, New York 


Save Time—Save Labor—Use the “Nicholson Nine” 


MACHINERY 


December, 1912 


No matter how complete your equipment of solid mandrels, there is constant fitting and grinding 


to be done, and time lost hunting for the right size. 


Why not get the 
‘Nicholson Nine’’, 
capacity 1 inch to 7 
inches, and _ save 


labor, save machine 
time, save expensive 
renewals, save stor- 
age space? 


They wear for years, 


require only light 


driving, are always 
ready, and are suit- 
able for any work. 


Send for the catalog. 


FoREIGN HousEs—C. W. Burton, Griffiths & Co., 
London. BurtonFils, Paris. Alfred H. Schutte, Germany, 
Holland, Belgium, Switzerland, Italy, Spain, Portugal, 
Russia, Denmark, Scandinavia. 


CRESCENT 
_¢ BELT FASTENERS 


—— i Increase your shop efficiency. ih 
| Eliminate those costly annoyances due to J 
faulty belt joints. 
Once applied will outlast the life of the belt. 
Ask the man who uses them. : 


W.H. Nicholson & Company 


Wilkes-Barre, Pa. 


>) 


Do your Blue Prints Curl Up? 


® 


| J ; ee —( ll _ Write today for descriptive matter. 
te ———= ; CRESCENT BELT FASTENER CO. 
Ne C= : “Weel 


381 Fourth Avenue?” NEW YORK 


> 


XN 
iS 
=) 


oO 


This troublesome tendency is over- 
come by the brass idler with which 


“ANCHOR BRAND” 
BLUE PRINT WRINGERS 


(WARRANTED) 


Are you trying to get along 
without a ‘Gerstner ’’ Tool 
Case? Why not keep your 
tools orderly arranged and 
protected from damage in 
the different sized, easy 
sliding drawers? You 
wouldn’t be without one 
another day if you could 
fully appreciate the con- 
venience and value of a 
“Gerstner’’ Case. Ask us to 
send our booklet describing 
the many different styles. 
Let us send the Case you 
like best, and if you don’t 
find it the best built, neat- ‘ 
est and most practical ever produced—we'll refund all money. 


are fitted. These wringers are made, and their 
rolls especially compounded for the purpose of 
wringing blue prints. The frames are of iron, 
galvanized, and they are supplied with clamps 
for attachment to tanks. 

12 regular sizes, with rolls, 18 x 3 inches to 48 x 8 
inches. Larger sizes made to order. 


Prices and further particulars 
gladly given on application. 


Special 
Christmas offer during December. 
LOVELL MANUFACTURING CO. O  Gérmantaeee 
ERIE, PA., U. S. A. VOB. ise ee 


Mfers. of Mechanics’ 
High-Grade Tool Cases 


DAYTON... O10 = 


“REECE’ ROUND DIES 
SIMPLE, ACCURATE, ADJUSTABLE 


“Reece” Patent Adjustable Round Dies have a simple, positive screw 
adjustment that, once set, cannot be altered by either use or accident. 
Set the die for a tight fitting thread and you'll get a tight thread. Itis ~ 
an accurate die, too, being one piece the cutting edges cannot get out of 


alignment. 
One side of the die is sawed through and a screw inserted through one 
half. The opposite side is chambered out and tempered. When the screw 
is turned out, the spring closes the die together and its cut is smaller. 
Turning the screw in, has of course, just the opposite effect. 


Ask for catalog No. 7. 


F. E. WELLS @ SON CO., Greenfield, Mass. 


New York Office: 101 Reade Street Chicago: 57 W. Lake Street 
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NEW FACTORY 
NEW LOCATION 


A 
BRoac® 


Having moved into our new factory at New London, Conn., the largest, most 
up-to-date, practically constructed, and most completely equipped plant devoted 
exclusively to the manufacture of 


Broaching Machines and Broaching Tools 


we are prepared to offer to our friends—both old and new—a service in this 
particular line of industry that is entirely without equal. 


The organization is headed by the originators of the present commercial: type 
of broaching machines and broaching tools, and the staff is made up of men 
who have become experts in this special line. Added to these are improved 
machinery, latest methods, facilities for increased production, a stock in trade 
that cannot fail to assure results. Write us for details. 


THE J. N. LAPOINTE CO., New London, Conn., U.S. A. 


Cut Dagn ihe Working Time 


and save money witha Stow Portable 
Flexible Shaft Outfit. Style shown is 
for light metal drilling, grinding, 
brushing and polishing. It is com- 
pletely equipped ready for work as 
soon as connected to any lamp socket. 
The motor is a 4% H.P. ‘‘Ready” 
Electric Motor—a little beauty. 


We make Flexible Shaft Outfits for every 
requirement. Send for Illustrated Catalog. 


Stow Flexible Shaft Company 


26th and Callowhill Streets, Philadelphia, Pa. 


A Clutch You Can't 
Burn Out 


The Cleveland Clutch is designed and made to slip 
when overloaded—it simply cannot be burned out. It 
is oil and dust tight; smooth’ and positive in action; 
requires no attention and very infrequent oiling; is ideal 
for use where dust or grit would put other clutches out 
of business, also in out of the way or hard to reach places. 
Specify “Cleveland” when you say “Clutch” in your 
next machine purchase. : 

Let us send you the bulletin, showing the few parts, 
simple action, specifications and price. 


The Cleveland Clutch Co. 


: CLEVELAND, OHIO 
We also make the HALE Loose Pulley 
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The Racine High Speed 


HE IS SAVING CLOTH —HE IS. 


SAVING TIME—THE VERY ees 


PATENTED JULY (3 1909 


Positively the BEST Metal Cutting Tool on 
the market. Up-to-date in every way. 


A machine that is guaranteed to give sat- 
isfaction. Let us ship you one of these 
money savers on trial. If it does not reduce 
your cutting costs and give general satis- 
faction it will be your privilege to return 
the machine at ourexpense. Write us today. 


RACINE TOOL AND MACHINECO. 


RACINE, WIS., U. S. A. 


“Dallett” Air Compressors 


Have created a standard of quality excelled by no other 


Particularly relia- 

ble, and adapted 

» for hard, continu- 

Berg J) OUS Service, under 
vA all conditions. 


Send for our Literature 


THOS. H. DALLETT CO. 


York and Twenty-third Streets PHILADELPHIA, PA. 


FORD TRIBLOC 
A CHAIN HOIST 


With a patented loop hand-chain 
guide that protects the working 
parts and adds to its safety. It’s 
the only Block that carries a five- 
year guarantee. 


: ul cused e@@\ We | | | FORD CHAIN BLOCK & MFG. CO., 137 Oxford St., Philadelphia 
Niagara Falls, N. Y. ~[ 


' New York Chicago Boston - Philadelphia 
Pittsburgh Cincinnati Cleveland 
Milwaukee London, Eng. 


The 


Carborundim : 


Four compact books covering 


this important subject com- 
pletely. 
No. 1—Worm Gearing. 
‘ No. 15—Spur Gearing. 
No. 29—Spiral Gearing. 
b No. 37—Bevel Gearing. 


All units in MACHINERY’S Re- 
ference Series. 25 cents each. 
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atching, 
ingers- NotWork 


Diverts Attention, Wastes Time and Lowers Production 


Put a Benjamin Safety Device on your press and save all three. 
It’s not an expense, it’s actually a profit. With the press safe, 
your men gain confidence, the production rate goes up, no time 
is lost—there is more work by actual test. Injury is practically 
impossible because both hands must be out of danger before the 
press can be tripped. 


THE BENJAMIN SAFETY DEVICE 


consists of two levers on either side of the press, mounted on a shaft passing 
through the web of the frame and connected to an equalizer attached to 
the tripping mechanism. It is readily attached to any standard machine, 
and can be disconnected and foot treadle used for blanking from strip or 
ribbon stock. Simple, positive, durable as the machine itself, and costs— 
practically nothing. 


Full particulars in “Hands and Money” for the asking. 


Benjamin Electric Mfg. Company 


120-128 South Sangamon Street CHICAGO 


CAPACITY — Work to 
8" diameter. Work to 
16" long. 


IMPROVEMENTS—Rack 
table feed. Swivel bear- 
ings. Spring center. 


LOCKING COLLAR so 
that Table can be raised 
and lowered at any angle 
without changing posi- 
tion. 


FEATURES —No overhanging 
slides. Simple. Compact. All 
Attachments. 


DOES WORK- Equal to any 


of the large machines. 


Your CHOICE of No. 184 
Plain Cutter and Reamer 
Grinder or extra attachments 
up to No. 190 Full Universal. 
(See illustration. ) 


| F nat and Accurate | Gaming on 
Wells Improved Grinding Machine 


Above illustration shows grinder set up for sharpening a plain milling cutter 
with Universal toothrestin position. Notice how easily the arbor can be placed 
on the centers, because of the spring center construction. The operator 
presses down on lever, which draws one center back so arbor can be placed 
in position. When released—compression spring forces center out again. 

This is only one of the several new features of the Wells grinder. 


There are other features, equally important, which make the Wells 
machine ideal for all tool and cutter grinding purposes. 


Write for the details. 


FOREIGN MACHINERY MERCHANTS 


AUSTRIA-HUNGARY 


DONAUWERK ERNST KRAUSE & CO., 
Vienna, XX/2 Engerthstrasse 165. 


AMERICAN MACHINERY AND TOOLS. 
Cables: Donauwerk, Vienna Lieber’s Code. 


F. G. KRETSCHMER & CO., 
Vienna, IX/2 Michelbeuerngasse 1A. 
Budapest, VI Gyar utcza 21. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 
Main office: Frankfurt a/ Main, Germany. 


SCHUCHARDT & SCHUTTE, 
Vienna, I, Franz Joseph Quai 7-9. 
Budapest, terez kkoru 46. 
Prague, Bohemia, II. Havlicekplatz 28. 


BELGIUM 


E. ISBECQUE & CO., 
83 Rue des Peignes, Antwerp. 
AMERICAN MACHINERY AND TOOLS. 


ALFRED H. SCHUTTE, 
5, Vieux-Marche aux Grains, Brussels. 
8, Rue de la Cathedrale, Liege. 
MACHINERY AND TOOLS. 


W. STEINHAUS & CO., 
MACHINE TOOLS. 
Branch in Paris. 
Showrooms, 11,000 Square Feet 
Cables: Steinhaus, Brussels. Code: Lieber. 


R. S. STOKVIS & FILS, Soc. An. 
Boulevard du Jardin Boutanique, Brussels. 
MECHANICAL ENGINEERS. 
Rotterdam, Amsterdam, Gronigen, Soerabaia, 
Batavia, Semarang). 
Established 1847. Cable: ‘‘Metallicus.” 
MACHINERY AND TOOLS. 


A. ENGELMANN & CoO., Liege. 
IMPORTERS AMERICAN MACHINERY, TOOLS 
AND ENGINES. 


FENWICK FRERES & CO., 
1, Avenue Blonden, Liege. 
AMERICAN MACHINERY AND TOOLS. 


CHINA 


SCHUCHARDT & SCHUTTHE, 
24 Kiangse Road, Shanghai, 
MACHINERY AND TOOLS. 


DENMARK 


SCHUCHARDT & SCHUTTE, 


Norregade 7, Copenhagen. 
MACHINERY AND TOOLS. 


WILH. SONESSON & CoO., Ltd., 
Copenhagen City and Freeport. 


ENGLAND 
RICHARD LLOYD & CO., 


Steelhouse Lane, Birmingham. 
IMPORTERS OF AMERICAN MACHINERY, TOOLS 
AND ENGINEERING SPECIALTIES. 
Established 1856, Cable Address, ‘‘Cogs,” Birming- 
ham. Lieber’s and A B C Codes. 


ALFRED HERBERT, Ltd., Coventry. 
IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 
Showrooms: London, Manchester, Glasgow and 
Coventry. Cable: ‘‘Lathe, Coventry.” Codes: Lieb- 

er’s, AB C 5th edition, and private. 


BUCK & HICKMAN, Ltd., 
2 and 4 Whitechapel Road, London. 
TOOLMAKERS, ENGINEERS AND IMPORTERS 


of High Class American Machinery, Tools and Sup- 
plies. Telegrams and Cables, “Roebuck, London.” 
Lieber’s and A B C Codes used. 


Cc. W. BURTON, GRIFFITHS & CO., 
Ludgate Square, Ludgate Hill, London, E. C. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 
Also at Manchester and Glasgow. 
y;A BC and Lieber’s Codes used. Telegrams, 
“Hibou,’”’ London. 


CHAS. CHURCHILL & CoO., Ltd., 
9 to 15, Leonard St., London, E. C. 


THE PIONEERS OF AMERICAN TOOL TRADE 
IN GREAT BRITAIN. 


Established 1865. Large Warehouses in Birmingham, 
Manchester, Newcastle-on-Tyne, Glasgow. See ad- 
vertisement in this journal for agencies. 


GEO. W. GOODCHILD & PARTNER, 
30-32 Farringdon Road, London, E, C. 

IMPORTERS AND EXPORTERS OF AMERICAN MA- 

CHINERY, TOOLS and ENGINEERING SPECIALTIES. 


Cables: ‘“Whizzing.’’ Codes: Lieber’s, ABC 5th edition, 
Western Union and Private. 


GEORGE HATCH, Ltd., 
20-21, Queenhithe, Upper Thames St., London, E. C. 


IMPORTERS OF MACHINE AND HAND TOOLS, EN- 
GINEERING SUPPLIES. SPECIALTY: NEW TOOLS. 


Cable, George Hatch, London. Codes, ABC and 
Lieber’s. 


SCHUCHARDT & SCHUTTE, 
34, Victoria St., Westminster, London. 
MACHINERY AND TOOLS. 


HENRY KELLEY & CO., 


26, Pall Mall, Manchester. 
AMERICAN MACHINERY AND TOOLS. 
Telegrams: “Advantage, Manchester.” Lieber’s Code. 


POLLOCK & MACNAB, Ltd., 


Bredbury, Manchester, 
IMPORTERS OF AMERICAN MACHINE TOOLS. 
Cables: Macnab, Woodley. Codes: ABC, AI, Lieber’s. 


Brussels. 


FRANCE 


EDGAR BLOXHAM, M.I. E. 


Offices and Show- rooms, 12, Rue ee Delta, Paris. 
IMPORTER OF AND DEALER IN AMERICAN 
MACHINERY, TOOLS AND SUPPLIES. 


Telegrams: Bloxham-Paris. Code: Western Union. 


PH. BONVILLAIN & E. RONCERAY, 


Main Office: 9-11, Rue des Envierges, Paris. 
IMPORTERS OF AMERICAN TOOLS. 


Sacchi, Italy; Leeds, Albion Works, England; Barce- 
lona, Concejo de Ciento, Spain. Cable: Bonvillain, 
Paris. Lieber’s and A B C Codes. 


FENWICK FRERES & CO., 
8, Rue de Rocroy, Paris. 
. AMERICAN MACHINERY AND TOOLS. 
Branches or Representatives: Liege, Turin, Zurich, 
Barcelona and Lisbon. 


GLAENZER, PERREAUD & THOMINE, 
18-20, Faubourg du Temple, Paris. 
IMPORTERS OF AMERICAN MACHINERY 
and Mechanical Supplies. Agent for the Niles-Bement- 
Pond Co., etc. Lieber’s Code, Al Code, ABC Code. 
Cable Address: Blakeniles, Paris. New York Office: 
43-47 West 33rd Street. 


ALFRED HERBERT (France), Ltd., 
47, Boulevard de Magenta, Paris. 
IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 


Cable: “Hexagon, Paris.” Codes: Lieber’s 


private. 


a 


an 


ALFRED H. SCHUTTE, 
22-24, Rue des Petits-Hotels, Paris. 
MACHINERY AND TOOLS. 


AUX FORGES DE VULCAIN, 


3 Rue Saint Denis, Paris” 
IMPORTERS OF MACHINE TOOLS. 
VERY LARGE STOCK. 


STE. FRANCAISE DES ETABLTS. W. 
STEINHAUS & CIE., 
18 Avenue Parmentier, Paris. 
MACHINE TOOLS. 
Branch in Brussels. 
Showrooms: 14,000 Square Feet 
Cables: Steinhauco, Paris. Code: Lieber. 


GERMANY 


HEINRICH DREYER, 
Kaiser Wilhelmstr. 48, Berlin, 
IMPORTER AMERICAN MACHINERY. 
Telegrams: ‘“Firstclass.” 


ALFRED HERBERT, G. m. b. H., 
Potsdamer Strasse, 60, Berlin. 
IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 


Cable: “Capstan Berlin.” Codes: A. B. C. 5th edition. 
and private. 


SCHUCHARDT & SCHUTTE, 
IMPORTERS OF MACHINE TOOLS. 


Berlin, Vienna, Budapest, Shanghai, Tokio, London, 
Stockholm, Copenhagen, St. Petersburg. 


New York Office: 90 West Street. 


E. SONNENTHAL, Jr., Berlin-Cologne-Vienna 


IMPORTER OF AMERICAN MACHINERY AND 
SMALL TOOLS. 


THIELICKE & CO., 
Berlin, Charlottenburg, Kaiser Friedrichstrasse 66-67. 
MACHINE TOOLS AND SPECIAL MACHINERY. 


ALFRED H. SCHUTTE, 
MACHINERY AND TOOLS. 


Brussels, Liege, Belgium; Paris, France; Berlin, Ger- 
many; Milan, Turin, Genoa, Italy; St. Petersburg, 
Russia ; Barcelona, Bilbao, Spain. 

New York Office: 90 West Street. 


FRANZ KUSTNER, Dresden, N. 
AMERICAN MACHINERY TOOLS AND SUPPLIES. 
Cable: Ambition-Dresden. Lieber’s and ABC Codes. 


M. KOYEMANN, Dusseldorf. 
IMPORTER OF AMERICAN MACHINE TOOLS. 


F.G. KRETSCHMER & CO., Frankfurt a/Main. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 
Branch offices in Austria and Hungary 


Cable: ‘““Micrometer Frankfurtmain.” Codes: Lieber’s 
and ABC, 4th Edition. 


HOLLAND 


PECK & COMPANY, Amsterdam. 
IMPORTERS OF AMERICAN MACHINERY. 
Tools, Factory Supplies. Lieber’s and A B C Codes. 


FRED. STIELTJES & CO., Amsterdam. 


ENGINEERS AND IMPORTERS OF AMERICAN 
MACHINERY. 


H. G. AIKEMA & CO., Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS. 
Importers of American Machinery and Tools. 


SPLIETHOFF, BEEUWKES & CO., 


Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS: 


Cologne. 


HOLLAND 


R. S. STOKVIS & ZONEN, Ltd. 
MECHANICAL ENGINEERS, TECHNICAL 
DEPARTMENT II. 

Rotterdam, (Amsterdam, Gronigen, Brussels, 
Soerabaia, Batavia, Semarang). 
Established 1847. Cable: ‘Metallicus.” 
MACHINERY AND TOOLS. 


in Holland. New showroom. 11,000 sq. feet. Cable: 
“Machinery.” Codes used: ABC, 5th edition; Lieber’s. 


WYNMALEN & HAUSMANN, Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS. 


Glashaven, 4-14. Established 1875. Special Tools, 
Metal and Wood Working Machinery. 


ITALY 


GRIMALDI & C., Casella 320, Genova. 


AMERICAN MACHINERY AGENTS. 
Branch House in Milan, Italy. 


ALFRED HERBERT, Ltd., 


19 Via Pontaccio. 


IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 


‘Herbert, Milan.” Codes: Lieber’s and pri- 


Milan. 


Cable: 
vate. 


ALFRED H. SCHUTTE, 
Viale Venezia, 22, Milan. Via Alfieri, 4, Turin. 
MACHINERY AND TOOLS. 


W. VOGEL, 
AGENT FOR AMERICAN MACHINERY. 


INGR. A. BALDINI & CI. Pontedera. 
IMPORTERS OF AMERICAN MACHINES AND TOOLS. 
Telegrams: Macchine, Pontedera. Codes: Lieber’s 
and A B C 5th edition. 


FENWICK FRERHES & CO., 


6 Via Lagrange, Turin. 
AMERICAN MACHINERY AND TOOLS. 


JAPAN 


SCHUCHARDT & SCHUTTE, 


No. 21, Minami Demmacho Sanchome, Kyobashi- 
Ku, Tokyo. 
MACHINERY AND TOOLS. 


ALFRED HERBERT, Ltd., 
14, Varmachied Cho, Yokohama. 
IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. ; 
Cable: “Lathe, Yokohama.” Codes: Lieber’s, AB C 
5th edition, and private. ; 


RUSSIA 


Newsky Prospect 1l, St. Petersburg. 
MACHINERY AND TOOLS. 


GREGOIRE WEINBERG & ALEX 
POSNER ENGINEERING CO. mr ates 


Newsky Prospect, 47-1 St. Petersburg. 
MACHINERY, TOOLS, HYDRAULIC MACHINERY. 


: “Greweco.’” 


LA MAQUINARIA ANGLO-AMERICANA 
R. d@’Aulignac. Cortes 559—Barcelona. 
MACHINERY, TOOLS AND SUPPLIES. 


ALFRED H. SCHUTTE, 
Calle Lauria 18, Barcelona. 
Gran Via 29, Bilbao. 
MACHINERY AND TOOLS. 


SWEDEN 


WILH. SONESSON & CO., Ltd., 
Malmo, Gothenburg and Stockholm. 


SAM LAGERLOF’S MACHINE-BUREAUD) 
Stockholm. 
SPECIALTY: MACHINE TOOLS. 


Cable: ‘“Machinlagerlof.” A BC and Lieber’s Code. 


AKTIEBOLAGET V. LOWENER, 
Vasagatan 14, Stockholm. 
“MACHINERY AND TOOLS. 
Cable: Stallowener. Codes: Lieber’s and ABC. 


SCHUCHARDT & SCHUTTE, 
Vasagatan N. R. 24, Stockholm. 
MACHINERY AND TOOLS. 


SWITZERLAND 


J. LAMBERCIER & CIE, Geneva. 
IMPORTERS OF AMERICAN MACHINERY. 


Technical Appliances. a 


i, 


THE AMERICAN MACHINERY IMPORT 
OFFICE, 24, Weinbergstrasse, Zurich. 
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THE HENDEY 


Improved Centering Machine 


A machine which meets demands for close accuracy, yet is 
amply proportioned to withstand more than ordinary wear 
and tear. A practical and durable machine, with capacity 
from 5-16 to 4 inches inclusive—a range sufficient for the 
greater portion of centering work in any shop. 


Permanent alignment of spindle is secured by clamping the 
head rigidly to the bed, and the spindle itself is of large dia- 
meter with ample bearings, felt oilers, a ball thrust bearing, ete. 
The spindle is hollow and carries draw-in attachment with 
chuck for holding combination drill and reamer. 


HAND-WHEEL ON 
DRAW-BACK SLEEVE 


Jaws of the vise, and the supporting 
block, are steel, hardened and ground, 
Top saooce and the jaws are aligned from spindle 
ME coor by a proof bar carried in the spindle. 
5 The relative movement of Vise and 
Block is maintained by means of a 
connecting rod and bevel geared drive 
at back of machine, controlled from 
handle at front of vise, and no matter 
what the diameter of the bar it will 
always be supported in a_ horizontal 
position. 


f Ce z = SPLINED SHAFT CONTROLLING 
tet im, was BACK REST ADJUSTMENT g¢= 
AF 


Another feature of this machine is if: Fs 
the parallel bars running the full length a ne 

of the bed, which serve the two-fold 
purpose of a rack for carrying stock 
to be centered and a protection for 
the bed which would otherwise become 
a temporary support for the stock. 


Circulars give full description, let us mail them to you. 


THE HENDEY MACHINE COMPANY 


TORRINGTON, CONN., U.S.A. 


UNITED STATES AGENTS: Manning, Maxwell & Moore, Inc., New York, Buffalo, Boston, Pittsburgh, se Philadelphia, Detroit, Atlanta, Seattle, 
Wash.; Mexico and Japan. J. L. Osgood, Buffalo. Pacific Tool and Supply Co., San Francisco, Cal. W.M. Pattison Machinery Co., Cleveland, Ohio. 
Colcord-Wright Co., St. Louis. R. v. po hitnere & Co., St. Paul. Strong-Carlisle- Hammond Co., Detroit. A. R. Williams Machinery Co., Toronto, 
Winnipeg, Vancouver, St. Johns, New Brunswick. Williams & Wilson, Montreal. 

EUROPEAN AGENTS: Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. A. H. Schutte, Koln, Paris, 
Brussels, Bilbao, Milano. Chas. Churchill & Co.. Ltd., London, Birmingham. 


Machinery’s Product Index 


Abrasive Miuterials 


Abrasive Material Co............. 117 
American Emery Wheel Wks....116 
Carborunduni iCots ee easier 120 
Norton Co i. ho,.0eclendie eee anisteieees 123 
Safety Emery Wheel Co.......... 127 
Vitrified “Wheel Gonm. oc. eters states 125 
Accumulators, Hydraulic 
Chambersburg Eng. Co. ......... 186 
Hydraulic Press Mfg. Co........ 192 
Niles-Bement-Pond Co, .........- 4 
Waterbury Farrel Fdry. & Mch. 
DOr F.C Raicepresetorc senetercrslcnatetstes set cuctee 82 
Watson-Stillman Co. ............. 193 
Air Brakes 
Westinghouse Air Brake Co...... _* 
Air Lifts 
Inversoll-Randy Gove... ete either 139 
Alloys 


American Vanadium Co., 

Inside front cover 
Titanium Alloy Mfg. Co......... 95 
Alundum 
See Grinding Wheels. 
Annealing, Hardening and 


Tempering 
American Gas Furnace Co....... 153 
Best We Ni. 2. eee eee 188 
Chicago Flexible Shaft Co....153-155 
Hosking —Mifo. 2COnmr ac6,.oc srercitiots 155 
Arbor Presses 
Fox, (Machina) sOon. .ciciesieicinecrecutte 81 
Lucas Mchiw) Paolsy Coles cian eee 85 
Seneca Falls Mfg. Co............ 156 
Arbors 
Cleveland Twist Drill Co.......31-82 
Detroit Twist Drill Co.......... 44 
Morse Twist Drill & Mch. Co.... 29 
Pratt Chuck: Oo. wasrerere sissies erate otene 180 
Pratt & Whitney Co....5-Front cover 
Skinners Chucks.©o!" -oo. sc. eens c 182 
Union eM te) Corgis sie ieieeretstecle 183 
Union Twist Drill Cu......5....- 39 
Wilmarth & Morman Cov......... 122 
Asbestos Products 
Jobns-Manville Co., H. W........- 191 
Balancing Tools 
Rockford | Tool Comeee ee cictes = 159-194 
Balls, Brass 
Atlas) Ball ¥©0) Rasa. wee arenes 167 
Auburn Ball Bearing Co......... 166 
Balls, Steel 
Abbott BallS Coie. ceeaeeereeee 166 
Atlas’ Ball; Coliis vaueuac esr rsine 167 
Auburn Ball Bearing Co....... 166 
Boker & Co., Hermann......... 54-55 
S. K. E. Ball Bearing Go....<.... 148 
Bars, Boring 
Reaman & Smith Co.......... 13-180 
Cleveland Twist Drill Co...... 31-82 
Niles-Bement-Pond Co. .......... 4 
Underwood & Co., H. B......... 140 
Bearings, Ball and Roller 
Auburn Ball Bearing Co. ....... 166 
Bantam Anti-Friction Co. ...... 148 
Boston Gear Works ........... 171 
Gurney Ball Bearing Co. ........ 166 
Hess-Bright Mfg. Co. ........... 43 
Hyatt Roller Bearing Co. ....... 170 
Mukutchan Roller Bearing Co...150 
New Departure Mfg. Co. ........ 166 
Norma Co. of America.......... 149 
Rhineland Mch. Works Co....... - 96 
Royersford Fdry. -& Mech. Co.149-194 
8. K. FEF: Ball Besring  Coree.cnes 148 
Belt Clamps 
Hoggson & Pettis=@09-0- sce. eet 182 
Belt Dressing 
Cling-Surface \Go! Steere ee ee 170 
Belt Fasteners 
Bristol"Cor (0 «eee Back cover 
Crescent Belt Fastener Co.....-...202 
Greene, Tweed & Col). 9.05. 00.5 184 
Beit Filler 
Cling-Surface. (Coa, eee ates eee 170 
Belt Lacing, Metal 
BristolL@o.. 235. ete oe Back cover 
Belting, Leather 
Graton & Knight Mfg. Co........ 70 


Belting, Rubber 

New York Belting & Packing Co.112 

Bending Machinery, Hy- 
draulic 


Niles-Bement-Pond Co. ......... 4 
Sellers & Co., Inc., Wm...<.,.2< 106 
Bending Machinery, Pipe 

Treadwell Engineering Ga. 5 Sa Bs 195 


Bending Machines, Plate 


Long & Allstatter Co. .......... 193 
Sellers & Co.. Inc.. Wm........ 106 
Rending Machines, Power 
National Mchy Goi: ). 7.2.2. 02. 136 
Niles-Bement-Pond Co. .......... 4 
Sellers & Co.. Inc.. Wm.......... 106 
Bending Tools 

Underwood & Oo., H. R......... 140 
Blanks, Nut and Screw 
Blectric Welding Products Co..... 110 
Blocks, Chain 

See Hoists. Hand. 

Blocks, Die 

Nicholson & Co., W. H.......... 202 


Blowers 


American Gas Furnace Co........ 153 
BUM AIO POLLO Os erdents oyelsyeheies (ee 144 
Chicago FPlexible Shaft Co....153-155 
General Electric Co. ............. 142 
Leiman | PBrosy 1. tales ete oe cemre creel 155 
Roth Bros Gs NCOs, seuscctete crevasses ar 144 
Sturtevant, Cosy Bs 2 Mion occ atshes 211 
Blowpipes, Gas 

Buffalo: Dental. Mis. Cos lucene 176 
Blue Print Machines 

Keuffell &- Hsser ©0245. 4. anwar sic 164 
Blue Print Paper 

Keuffel -& WssereCorn ass cenees 164 
Blue Print Wringers 

Lovell Mie? (Oo, t cca aeiamectare tke 202 
Boiler Tubes 

National /Tibes Commence crm erieets 133 
Bolt and Nut Machinery 
Acme Mehy,, iCOh tae weber arts iesunete 91 
Ajax Mig. Co: sent etioacken acu 89 
Davis Machine Co., W. P....... 158 


Detrick & Harvey Mch. Co......164 
Harrington, Son & Co., Edwin. .169 


Landis Machine Co. ....... Aadcod, wel 
National-Acme Mfg. Co. ..... Beal 
National Machinery Co. ...... .. 136 


Newton Mch. Tool Wks., Inc.... 57 
Peerless Automatic Mech. Co...... 98 


Prentiss Tool and Supply Co...... 52 
Sellers (& 2©o07,, 1G Wiamiecsriise. 106 
Standard Engineering Co. ........ 196 
Waterbury Farrel Fdry. & Mch. 
GON OS Mewinaa ont bra icine eiseciont tars 82 
WiellsssB rosie Cos ite) -cone eoleuslcched vere 165 
Wiley & Russell Mfg. Co........ 137 
Bolt Pointing Machines 
Acme uMehy. iors pct sattetieldee 91 
LandinesNVieh.- 3 Cos eave rete ce scores de 
National Machinery Co. ......... 136 


Bolts and Nuts 
Hlectric Welding Products Co...110 
National-Acme M'fg. Co ........ 221 


Books, Technical 
Gas Engine Publishing Co.......198 


Industrial Press, The ........ 151-152 
Wiley & Sons, John Jen .s oo . 185 
Boosters 

RROtH Bros iGo (COs tage era raise «ores 144 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., W. F. & John..... 68-69 > 
Beaman & Smith Co.......... 13-180 
Cleveland Mech. Tool Works..... 160 
Detrick & Harvey Mch. Co.......104 
Fitchburg Machine Works........ 49 
Fosdick Mch. Tool Co..... Baton sta 33 
Gisholt Mich?) Cos aie tite stsee ess - -128 
Hoefer’ Mites Colo S. ot seienicceme oo test} 
Lucas | Meh) “Lool COs. cele istenie 6 85 
Manning, Maxwell & Moore, Inc.136 
M.GOa be; :cfh Dkosne seieials akecs laters ve 106-200 
Motch & Merryweather Machinery 
OO Bare dere sioheie tistelnin sus) oistee ees oe . -200 
New Haven Mfg. Co. ...5.....0% 63 
Newton Mch. Tool Wks., Inc..... 57 
Niles-Bement-Pond Co. .......... 4 
Pawling & Harnischfeger Co...... 140 
Prentiss Tool & Supply Co....... 52 
Rochester Boring Mch. Co........ 67 
Rockford Drilling Mch. Co...... 103 
Sellers & Co., Inc., Wm.......... 106 
Universal Boring Mch. Co...... 74-75 
Vandyek Churchill “OG. (25 ic. n.e 6 190 
Boring Heads 
Marvin’ & Casler (OOscjiccovn. os 0s 182 


Boring Machines, Hori- 
zontal and Vertical 
Cleveland Mch. Tool Works... .160 


Detrick & Harvey Mch. Co...... 104 
Fosdick Mch. Tool Co............. 33 
Lucas’ Mch;: “Tool Coss6 2.21 se ci 01 85 
Moline Pool.) Coxmayes sets eiete's sistesers/> 154 
Rochester Boring Mch. Co........ 67 
Universal Boring Mch. Co. ....74-75 
Boring Tools 

Armstrong Bros. Tool Co...... 90-201 
Cleveland Twist Drill Co....... 31-82 
Western Tool & Mfg. Co......... 179 


Boring and Turning Mills, 
Vertical 


American Tool Works Co........ 14-15 
DAKCKM DIOS: wheaGis bernie Vegareauan sehr 
Bullard Mehs “Tool (Co... sen accwtis 77 
Colburn Mech, Tool Co...°.-5%.... 72 
Detrick & Harvey Mch. Co....... 104 
Plather Wife. Cons Wocd dessa erence a2 
Gisholt Mich” Coiutinsuckaees ise oom ler 
Harrington, Son & Co., Edwin...169 
Mitts “ae Merihllie esti. aie sistas 28 
Newton Mch. Tool Wks., Inc.... 57 
Niles-Bement-Pond Co. ......... an 
Sellers & Co., Inc., Wm........ -106 
Springfield Mch. Tool Co........ 53 
Brazing 

Buffalo Dental Mfg. Co......... 176 


Broaching Machines 

Harrington, Son & Co., Edwin....169 
Lapointe (Cosa J Ne. see ese ee 138-203 
Lapointe Mch. Tool Co.......... 219 
Pratt & Whitney Co....5-Front cover 


Broken Tap Remover 


Bronze Bearings 


Lumen ee 0). Biesine seska ote ove 186 


Fort Wayne Electric Works 
Hisey-Wolf M’ch. Co, 
Bulldozers 
Ajax Mfg. Co. 
Bliss Co., E. W. 
National Mchy. Co. ... 
White & Co. 


Burners, Oil or Gas 


Burnishing Machinery 
Abbott Ball Co. 
Bushings 

National Tube Co. 


Cabinets, Blue Print 
Fritz Mfg. Co. 
Cabinets, Tool 

Armstrong Bros. Tool Co... 
Hammacher, 
Morse Twist Drill & Mech. Co.....29 


& Co... 87 


Brown & Sharpe Mfg. Co. 
Slocomb Co., 
Smith, HB. G. 
Starrett Co., 


Boston Gear Works 


Carbonizing 
American Gas Furnace Co........153 


Carborundum 
See Grinding Wheels. 


Case-Hardening 
American Gas Furnace Co. 
Chicago Flexible “Shaft. Co. . «-158- 155 
Ideal Case Hardening Compound 

CO. Ss Sere terctoteaneeite elorstersexavare nme 
Williams & Co., J. H 


Athol  Mchii Cotmiatercicmerecrsuers Se teyeia Ol) 


Brown & Sharpe Mfg. Co........ 
Lumen Bearing ‘Co. aes 
Moberg, C. J., 
Phosphor Bronze Smelting Co 
Union Mfg. Co. 


Castings, Die Molded 
Doehler Die-Casting Co. 
Franklin Mfg. Co. 
Moberg, C. J., 
Veeder Mfg. Co. 


Castings, Titanium 
Titanium Alloy Mfg. Co. 


Castings, Vanadium 
American Vanadium Co., 
Inside front cover 


Centering Machines 
Hendey Mch. Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Springfield Mch. Tool | Co.. 
Wells & Son Co., F. Woe 
Whiton Mech. Co., D. E 


Centers, Milling 
Bickford Mch. Co..... 


Centers, Planer 
Cincinnati Planer Co. 
Fay & Scott 
Morse Twist Drill & Mech. Co. 
Reed-Prentice Co. 
Woodward & Powell Planer Co.. 


Chain Blocks 
Ford Chain Block & Mfg. Co 


Chain Blocks, 
Duplex and Triplex 
Yale & Towne Mfg. Co 


Chain Machinery 
Baird Mch. Co. 


.5-Front cover 


Differential, 


Baldwin Chain & Mfg. Co 
Diamond Chain & Mfg. Co 
Frasse & Co., Peter A... 
Whitney Mfg. Co. 


Chains, Driving 
Boston Gear Works 
Diamond Chain & Mfg. Co 
Morse Chain Co. an 

Whitney Mfg. Co. 


Chucking. Machines 
Acme Mch. Tool Co 
American Tool Wks. Co 
Brown & Sharpe Mfg. Co.... 
Cleveland Auto. 
Davis Mch, Co., W. P.... 
Garvin Machine Co. 
Gisholt Mch. Co. 

LeBlond Mch. Tool Co.. 
Potter & Johnston Mch. Co... 
Pratt & Whitney Co... 
Reed-Prentice Co. . 
Springfield Mch. Tool Co 
Warner & Swasey Co. 
Windsor Mch. Co. 


Mech. C0%s.. = sires Oe 
eS ieee Ara elds 


.5-Front cover 


Chucks, Drill 


Almond’ Mfg. Co;, TT. Rican ecne 183 
Butler Chuck Co, (2 ...%.5-ee-«miee 220 
Cleveland Twist Drill “Co sisi 31-82 
Cushman Chuck Co. ........... 181 
Detroit. Twist, Drill: Gove 22 a2 ew . 4 
Gronkvist Drill Chuck Co...... -181 
Horton & Son Co., BH. .... 272: «..179 
Jacobs Mfgl) CO.ic cic cnc siisretelsterre 131 
Millers Walls’ Covy i.sicar- «atremrerae -198 
Modern Tool Co, ...ceecseccewe - 42 
Montgomery & Co,........Back cover 
Morrow Mig: Co... .c asst .-181 
Morse Twist Drill & Mich. Co.... 29 
Oneida National Chuck Co...... -180 
Pratt Chuck Co..... nederon n8 .180 
Skinner: '\Chuek Co, )ccisjeciscs eisiene +0182 
Standard 'Tool- Co, ......sveeru Herons 
Union Mfes Coys ccvsneertencies Bere es) 
Wells Bros. Co. .....- Mae 00 -165 
Westcott Chuck Co. ......... Pes ih) 
Whitman & Barnes Mfg. Co..... ~111 
Whitney Mfg. Co. ........-. siesta erLks 
Whiton Mech. Co., D. B..........115 
Wiley & Russell Mfg. Co..... .. 187 
Chucks, Lathe 

Cushman Chuck ©07 % osc. wereitene 181 
Gisholt Mch. Co. ...... spats sees 
Hoggson & Pettis Mfg. Co.......182 
Horton & Son Co., H.......0.0- .179 
Montgomery & Co........ Back cover 
Pratt: (Chuck Col “50m oeoe avaye Nie 180 
Pratt & Whitney Co....5-Front cover 
Schuchardt & Schutte............ 98 
Skinner Chuck Co. ......... Jehe edke 
Union Mfgi) Co. <2 cao tests oa gieemers 183 


Whiton Mch. Co.; D.) Eoin.) ao 
Chucks, Magnetic 


D &\W Muse Co... es oes 182 
Walker & Co., O SW...... Back cover 
Chucks, Planer 

Cincinnati Planer Col oc. 0.0. ccm 25 
Harrington, Son & Co., Edwin...169 
Skinner Chuck Co. ...........-- -182 
Union Mis) Con saute ersten Re tess 
Chucks, Split 

Hardinge Bros., Inc.........--.- 219 


Rivett Lathe & Grinder Co., 
Inside back cover 


Stark: 'Tool® Cos wien eu ere ees 201 
Chucks, Tapping 

Errington} F. “Al ee: Brine oe ken 
Cireuit Breakers 
General Electric Co, ....: sete ste ae 
Clamps 


Brown & Sharpe Mfg. Co.......-82A 
Hammacher, Schlemmer & Co.....87 


Hoggson & Pettis Mfg. Co......- 182 
Starrett Co, L. S.....--..-- ---108 
Western Tool & Mfg. Co.......-- 179 
Williams & Co., J. H........... 187 
Clocks, Watehmen’s 
Hardinge Bros., Inc...........+- 219 
Clutches, Friction 
BickneH-Thomas Co, .-.......-.-- 154 
Brown Co., A. & F........ Aeaeaiee 174 
Caldwell & Son Co., H. W........ 114 
Cleveland Clutch Co. ..........;. 203 
Dodge Mfg. Co. ........ aroun torent . 85 
HyvanssGak. oten< PS -189 
Johnson Mech. Co.. Carlyle Sooners opie 
Oesterlein Mch. Co. ........+.; ao ts} 
Wood’s Sons Co., T. B.......--..- 21%. 


Cold Saw Cutting-off Ma- 
chines 


Billings & Spencer Co........... 82 
Burr & Son, John T....... ove einen 189 
Cochrane-Bly Co ........- Pepara.. 213 
Espen-Lucas Mch. Works.......-- 198 
Mumford Molding Mech. Co....... 200 
Newton M'ch. Tool Works...... 57 
Commutators 

Hureka iGo, © sasigerseeren seeeelalehe Horio. ot ¢-J 
Compressors, Air 

Curtis & Co. Mfg. Co..........-- 168 
Dallett Co:, Thos: H.......-..-+s204 
Ingersoll-Rand Co. .....-. sla'e je stein 
Compressors, Gas 
Ingersoll-Rand Co. ....-s+++-+-> 139 
Conduit, Interior 

Sprague Elec. Works.......------ 211 
Cones, Friction 

vans, G. BL so. .c ra: eceleliste patie 189 


Connecting Rods and Straps 
Electric Welding Products Co....110 


Contract Work 


Blanchard Machine Co. ......... 124 
Morrow Mfg. ©o. ........... Ber ful 
Tatt-Peiree) Mig.* Co... «ici ioataree 94 
Thomson Electric Welding Co. - .199 
Controllers 

Eck Dynamo & Motor Co........145 
General Electric Co.............-. 142 
Reliance Elec. & Eng. Co...... . 145 
Roth sBros. “SCO. vem sta ee .144 
Sprague Elec. Works............ 211 
Corundum 


See Grinding Wheels. 
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WINFIELD ELECTRIC WELDERS 


191 o Models 


HERE 
IS ANOTHER 


And it is a hummer, too! 

It can be used for flat stock 
just like any spot welder and 
in addition the lower horn will 
slide down and a post can be 
clamped to the end in 30 sec- 
onds, making a special machine, 
indispensable to sheet metal 
manufacturers who require a 
large opening for their work. 


S-18 SLIDING HORN SPOT WELDER 
Horn at top of slide 


SIMPLE? 


And it is the most universal 
machine ever made. 

We make this machine in all 
size overhangs and with any 
length or size post required. 
If you are considering the 
purchase of a machine it will 
pay you to get acquainted 
with us. 


We Job Weld Also. S-18 SLIDING HORN SPOT WELDER 


Horn at bottom of slide and 25-inch post clamped on 


THE WINFIELD ELECTRIC WELDING MACHINE CO. 


WARREN, OHIO 


210 


Cotters 

Cleveland Twist Drill Co...... 31-82 
Morse Twist Drill & Mch Co.... 29 
Standard iTLOoliCo, Ve sree sie oleae 51 
Union Twist Drill Co............. 89 
Whitman & Barnes Mfg. Co..... 111 
Counterbores 

Cleveland Twist Drill Co....... 31-82 
Detroit. Twist Drill \Cov..... cee 44 
Morse Twist Drill & M'ch. Co..... 29 
Pratt & Whitney Co....5-Front cover 
Slocomb-Oos75d 50 Ds chee cistsien awe 59 
Starrett Co0:; “LAS. vos carters ote elects lug 
Counters, Revolution 

Grant Mfg. & Machine Co....... 82 
Veeder Mio eGo, wart sia cielerersvsieists 186 
Countershafts 

Almond Mfg.) Con T. "Rew oc uee ee 183 
Brown & Sharpe Mfg. Co........ 82A 
Coates Clipper Mfg. Co........... 130 
Diamond: MCs (OOM, fo sseie,ehereneterre 122 
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Sturtevant fhurtevant 


Gasolene Suiies Sets 


For isolated plants, for 
lighting and for power 


Built im three sizes as follows: 5 H. W., capacity 
200-20 C. P. Tungsten lamps, or 90 16-C. P. Care 
bon lamps, 10 HK. W., capacity of 400-20 C. P. 
Tungsten, or 180-16 C. P. Carbon lamps. 15 HK. W. 
capacity of GOO-20 C. P. Tungsten lamps, or 270- 
16 C. P. Carbon lamps. 


A thoroughly high grade four or six cylinder gasolene engine 
direct connected to a Sturtevant direct current generator. 


So accurately regulated it requires no immediate batteries to 
prevent fluctuation of voltage. 


So simple in construction it requires very little attention while 
operating. 


Ask us for catalog 205-M. 


B. F. STURTEVANT CO., Hyde Park, Boston, Mass. 


AND ALL PRINCIPAL CITIES OF THE WORLD 
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ARE YOU TRYING TO RE- 
DUCE PRODUCTION COSTS? 


rircraic HOISTS 
Cut a Big Slice From the Time 


Elemcat: Time Means Money. ON THE JOB ALL THE TIME 


You can keep the work 
moving, keep men and 
tools busy every minute. 
No waiting for the shop You don’t have to stop the machine every 
crane engaged in other little while and “‘tinker’’ with it. 

work. No more trouble The adjustments are simple, and it can be 
in the setting, removing run by a dollar-a-day boy, with most of his 
or stacking of work. Floor time free for other work. 

space is economized. 


Our Automatic Wire Straighteners and Cut- 
ters are built to run all day, and every day. 


Straight Wire and Accurate Lengths Guaranteed 


Let us show you what 
we have done for others. Everything in the Straightener line—squares, 


hexagons, flats, strip stocks, rounds, etc. 


ELASTIC ROTARY BLOW RIVETING MACHINES 


&, Pp R A G U E Don’t you want our 1912 Catalogue? 
ELECTRIC WORKS ||| THE F. B. SHUSTER COMPANY 


OF GENERAL ELECTRIC COMPANY 
Formerly JOHN ADT & SON Established 1866 


in Offices: -531 W. 34th SL., New York, N. Y. 
Main ces: 527¢-53 ew Yor NEW HAVEN, CONN. 


Branch Offices in Principal Cities 
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Much Hand Work Saved 


By the Cochrane-Bly Filing Machine 


AFTER SEVERAL YEARS of study and experimenting 

we perfected this great labor saver. It does excellent work 
on dies, metal pat- 
terns, jigs, and in 
finishing small tools. 
The filing is more ac- 
curate than that done 
by hand. 


The work may be fed 
to the files by means 
of a screw feed. Us- 
ing hack saws, dies 
may be sawed out, 


leaving but little fil- 
ing to finish. 


Hundreds of well 
known manufacturers 
“are operating our Fil- 

- ing Machines, and a 

* number of them have 
several; Uncle Sam 
uses them in his 
arsenals. 


Send for booklet and see how weil 
you could use this modern cost reducer 


COCHRANE-BLY COMPANY 


Rochester, N. Y., U. S. A. 
Also Cold Saws and Automatic Cold Saw Sharpeners 
WELDLESS RINGS 


DIE FORGINGS sre: txts 


10 per cent. to 25 per cent. more blanks can be cut by dies 
finished from our Forgings. Our steel is made especially 
for us and we forge by a process that is all our own. 


HAY-BUDDEN MFG. COMPANY 


254 No. Henry St. BROOKLYN, N. Y. 


TAPS, DIES AND SCREW PLATES 


BUTTERFIELD @ CO., Derby Line, VERMONT 
New York Store, 126 Chambers Street 


[ou iin 2 


Measuring Tapes 


Make your equipment proper 


and complete by including the 
very best MEASURING 
TAPES that can be procured. 
Be sure of their Accuracy, their Durability and their 


Workmanship—in 
the trade - mark 


THE, [UFKIN,  PPULE C: @. Sacinaw, Micn. 


Leipzig, Germany 


short, be sure they bear 
CFATN Catalog on request. 


New York lLondon,Eng. Windsor, Can. 


If You are Looking for 
Improved Tools 


The “BUCKEYE?” Die Stock for thread- 
ing your pipe is one that you will be in- 
terested in. 


1to2 inch size. Side View. 


There is no easier cutting too]. It is the 
only “easy-cutter” that does not have 
to be turned back. It is the only one 
without a leader screw and its troubles. 
The dies lead on and release auto- 
matically. 


THE HART MANUFACTURING CO. 
10 Wood Street | CLEVELAND, 0., U.S. A. 


TUCKER'S POSITIVE LOCK COMPRESSION GREASE CUPS | 


FOR AUTOMOBILES AND ALL KINDS OF 
VIBRATING MACHINERY. 
No springs or washers to depress when feeding } 
the lubricant.—This is not a ratchet cup. Cup | 
part has interna!ly milled threads to gauge limits | 
—ensuring interchangeable parts. 


TUCKER OIL HOLE COVERS. 


Bie A. Style B. Style C. 


Pat. JAN. 11, 1910. 


No seconds, no bargain sales. 
Quality first, price next. 
Held to gauge limits. 

Cost more to manufacture—BUT! 
Easier to sell on account of superior 
workmanship, design and finish. 
Applied to all kinds of sey, 

having oil holes. 
Samples are our selling agents. 
Send for catalog, then select samples. 


W. M. & C. F. TUCKER, Hartford, Con 


FOREIGN AGENTS: Fenwick Freres & Co., Paris, France. 
C. W. Burton, Griffiths & Co., London, Eng. 


THE PHOSPHOR BRONZE SMELTING CO. 


, 2200 Washington Ave., Philadelphia, Pa. 
ELEPHANT BRAND 


ELEPHANT BRAND “‘Phosphor-Bronze” 


INGOTS, CASTINGS, WIRE, 
SHEETS, RODS, Etc. 


DELTA METAL 


IN BARS FOR FORGING AND 
FINISHED RODS 
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12 Spindle Speeds Instantly Available 


and accomplished by the manipulation of but three levers, the coarse changes made © 
by the two vertical levers operating friction clutches, and the fine changes by sliding 
nickel steel, heat-treated gears, with the tried out automobile transmission style of 
tooth. The frictions are a new and very efficient rim type. They are capable of trans- 
mitting five times the power that can be put through the driving belt. Highest gear 
drive 56 to 1. 


This is the most powerful design all geared headstock built. 


YOUR PRODUCTION CAN’T BE MAXIMUM IF 
NON-PRODUCTIVE MOTION EXISTS 


To eliminate all idle movement we have applied an apron starting and stopping 
device in addition to the immediately available speed changes. The operator never 
raises his arm above a certain operating plane. EFFICIENCY ENGINEERING —EH ? 


All of our other Heavy Duty Superiority Points have been maintained—Fool-proof 
apron construction, hardened steel spindle—semi steel patent bed design, etc. 


THE R.K.LEBLOND MACHINE TOOL CO. 


CINCINNATI, OHIO 


Domestic AGENTS—Caldwell Bros. Co., Seattle and Tacoma, Wash. Eccles & Smith Co., San Francisco and Los Angeles, Cal. Hendrie & 
Bolthoff Mfg. and Supply Co., Denver, Col. Niles-Bement-Pond Co., New York, Philadelphia, Boston, Pittsburg, Chicago, St. Louis, Birmingham 
and Hamilton, Ohio. J. L. Osgood, Buffalo, N. Y. W. M. Pattison Supply Co., Cleveland, Ohio Portland Machinery Co., Portland, Ore. F. E. 
Satterlee Co., Minneapolis, Minn. Oliver H. Van Horn, New Orleans, La. C.C. Wormer Machinery Co., Detroit, Mich. 


FOREIGN AGENTS—Henry Benedictus, Antwerp, Belgium. Benson Bros., Melbourne and Sydney, Australia. W.Steinhaus & Co., Paris, France. 
C. W. Burton, Griffiths & Co., London, England. Dodson Mfg. Co., Torreon, Coah., Mex., and Sabinas, Coah., Mex. General Supply Co. of Canada. 
Ltd., Ottawa, Toronto and Winnipeg, Canada. General Supply Co. S. A., Mexico, D. F. Mexico. Hallman Machinery Co., Vancouver, B. C. Alfred 
Herbert, Ltd., Milan, Italy. J. Lambercier & Co., Geneva, Switzerland. Schuchardt & Schutte, Copenhagen, Denmark; Berlin, Germany; St. Peters- 
burg, Russia; Stockholm, Sweden; Vienna, Austria-Hungary. Van Rietschoten & Houwens, Rotterdam, Holland. Western Machinery and Supply 
Mfg. Co., Calgary, Alberta, Canada. 
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Leimane Bros. aces scree tree 155 
Waterbury Farrel Fdry. & Mch. 
COs. is sdiaie os ced babe are tS 82 
Pumps, Vacuum 
Kelman: Brosiisjeice- os elie cles ors lors 155 
Punches, Centering 
Brown & Sharpe Mfg. Co........ 82A 
Hammacher, Schlemmer & Co.... 87 
Sellers: & Go:, Inc: Wm... .- 106 
Mtarrete TOO. WL Wis ctsite ares sieislevs, foe 109 


Punches and Dies 


Armstrong-Blum Mfg. Co. ...... 186 
IBIS COs gn mh evi eure ciciraictuerelahe cs crete 1938 
Globe Mch. & Stamping Co....... 189 
Pratt & Whitney Co....5-Front cover 
Richards ;Ooe, ple cchi aide ae 194 
Swaine Mfg. Co., F. J.......... 153 
Watson-Stillman O02 oc. os eusis sleeis 193 
Whitman & Barnes Mfg. Co...... 111 
Punches, Hydraulic 
Niles-Bement-Pond Co. .......... 4 
Sellers & Co., Inc., Wm.......... 106 
Watson-Stillman Co.. ............ 111 
Punches, Power 
Armstrong-Blum Mfg. Co. ....... 186 
Bliss’ Co.5, Hil Wise se sickiestee wicicce. 193 
Buffalo Forge C0... secu soe eee 144 
Ferracute iMchi, Co... stasis cee 192 
Long & Allstatter Co, .......... 193 
Mitta. técp Merrill nate acters « Seteaay 28 
Niagara Mich. & Tool Works..... nee 
Niles-Bement-Pond Co. .......... 


Royersford Fdry. & Mch. Co. .149- 14 
Sellers & 7Co., Incl, Wimitnus. 2s. 106 


Punching and Shearing Ma- 


chinery 
Bliss Cor EL AIW tie ensai Reels 193 
Buffalo: ForeenOo. aaa 144 
Long & Allstatter Co. ........... 193 
Massillon Fdry. & Mch. Co....... 191 
Niagara Mch. & Tool Works...... ae 
Niles-Bement-Pond Co. .......... 
Royersford Fdry. & Mech. Co. 149-104 
Sellers & Co., Inc., Wm.......... 106 
Toledo Mch. & Tool Co........... 194 
Nib veer Farrel Fdry. & Mch. 
cts oa i eesO uh ae 82 
wii Stillman Oo) cutee ene 1938 
Williams, White. & Co........... 187 
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Rack Cutting Machines 


Adams- ‘Co, <i cee .cieeenreeeteree . 173 
Fellows Gear Shaper CO Siteirernenrd 47 
Hlather Mfg. Cojibs Jaceeeeeeee 172 
Gould & Pberhardt wage dhetehaveaberctetsve 56 
Horsburgh & Scott Co........... 171 


LeBlond Mch. Tool Co., R. K..79-215 


' Racks, Cut 


Brown & Sharpe Mfg. Co........ 82A 
Fawcus Machine Co............ - 177 
Fellows Gear Shaper Co....... eee 47 
Flather Mfg. Co., B. J......... 2172 
Horsburgh & Scott Co............ 171 


“TeBlond Mch. Tool Co., R. K..79-215 


Newark Gear Cutting Mch. Co....177 
Nuttall Co;, R: Dio spee eee -. ALT 
Philadelphia Gear Wks. ......... 177 
Reed-Prentice Co. ............. 40-41 
Standard Gauge Steel Co....... . 146 
Racks, Tool 

New Britain Mch. Co, ..... -.--12-199 
Terrell’s Equipment Co. ....... -178 
Western Tool & Mfg. Co....... .179 


Radiators, Japanning Oven 
American Gas Furnace Co........153 


Rapping Plates 


Milwaukee Fdry. Supply Co......201 
Reamers 

Boker & Co., Hermann....... - 64-55. 
Brown & Sharpe Mfg. Co........ 82A 
Brubaker & Bros., W. L..... Biers eae: 
Butterfield & Co. ............. +e 213 
Card Mfz: Co., S. Werner uses . 48 


Carpenter Tap & Die Co., J. M., 
186-Back cover 


Cleveland Twist Drill Co....... 31-82 
Detroit Twist Drill Co........... Ak 
Gisholt Machine Co. ........... 128 
Kelly Reamer (00.0 ca.scmiisie ste 176 
Lapointe Mech. Tool Co........... 219 


Morse Twist Drill & Mich. Co.... 29 
National Twist Drill & Tool Co. .168 
Pratt & Whitney Co....5-Front cover 


Rogers Works, Ine., John M...174 
Standard) Tool+Co. aw jajat serene teene 51 
Van Dorn & Dutton Co....... 144-172 
Walworth Mfg. Cos facie 3 
Ward & Sons, Hdgar T.......... 186 
Wells! + Bros. G0; is. sew -teetareienars 165 
Whitman & Barnes Mfg. Co...... 111 
Wiley & Russell Mfg. Co. ...... 137 
Reamers, Adjustable 

Cleveland Twist Drill Co...... 31-82 
Detroit ‘Lwist. Drill: Comes 44 
Kelly Reamer Co. .....-.:.-.eee. 176 
Lapointe Mch. Too] Co........... 219 


Morse Twist Drill & Mch. Co.... 29 
Pratt & Whitney Co....5-Front cover 


Rogers Works, Inc., John M....174 
Schellenbach-Hunt Tool Co.......178 
Reamers, Electric 

Van Dorn & Dutton Co........ 144-172 
Reamers, Pneumatic 

Stow Flexible Shaft Co........... 203 
Reaming Stands 

Skinner Chuck Co. ............. -182 
Rheostats 

General Electric Co, ............ 142 
Rings, Weldliess 

Dyson & Sons, JoSla...acuieste sete 164 
Machinery Forging Co. .......... 164 
Rivet and Spike Machinery 
National” Mchy.. Co.) <). iis -eiemteiiere 136 
Riveters, Hydraulic 
Chambersburg Eng. Co. ......... 190 
Niles-Bement-Pond Co. .......... 4 
Sellers & Co., Inc., Wm...... -. 106 
Riveters, Pneumatic 

Dallett ™Co., Thos. “HUM).eeneee 204 
Ingersoll-Rand Co; .Jije-weeneseete 139 
Mumford Molding Mech. Co....... 200 
Sellers & Co., Inc., Wm.......... 106 


Shepard Elec. Crane & Hoist Co..169 
Waterbury Farrel Fdry. & Mch. 


COs sale). « ones ic: cope, Shavoha ne Caee eae 82 
Riveters, Steam 
Niles-Bement-Pond Co. .......... 4 
Sellers & Co., Inc., Wm......... 106 
Riveting Machines 
Ajax) Mfg. Cow csenteten anne Abiocutet? 
Cincinnati Pulley Mchy. Co...... 62 
Grant Mfg. "& Mch. Co. coeeeeee 82 
Long & Allstatter Co. .......... 193 
National Machinery Co. ....... ..136 
Niles-Bement-Pond Co, .......... 4 
Sellers & Co., Inc., Wm........+. 106 
Shuster=Co.; Bo Biucioc. swan see 211 
Roofing, Asbestos 
Johns-Manville Co., H. W........ 191 
Rolling Mill Machinery 
Ajax (MEg. Coste siesta static le.c mis atera -. 89 
Blake & Johnson Co. .......... 118 
Fawcus Machine Co. .......... eth 


Rope Dressing and Pre- 
servative 
Cling-Surface Co, 


Rubber Goods 
New York Belting & Packing Co.112 - 


Rules, Steel 


Brown & Sharpe Mfg. Co........ 82A 
Dill) Meh. Cos UL... Cian wiemtanre eee 65 
Hammacher, Schlemmer & Co.... 8&7 
Keuffel & Esser Co...........2-. 164 
Lufkin g Rules Go, Aes hetc tn owt sions 213 
Slocomb) Ooi, J. eT eae s ie cratecieus 59 
Starrett. Coppiloae Siemon napentestennts 109 
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Wherever used . AT ONE SETTING 


Youcandrill,tap,ream «BACK GEAR 


Cincinnati Lathes ||| si cmctiet “4 


piece of work at one 
setting, completing all 
these operations with- 
out even moving the 
work, with 


Quint’s No. 2 
Improved 
Turret Drill 


because the tool—not 

the work, rotates. This 

cit machine is especially 

become the favorite of all. They have x adapted for light and 

all the good points of others, with many medium work with 

lusive features which all buyers full short cuts, has capacity 

exclusive features w uy y ssedilivon tannic to 

appreciate. Every shaft and stud in our three-fourths inch 

Apron of Box Type receives double sup- eo ae is built with 

port—front and back. Supply them with oa de 10 and 12 
chasing dial, automatic stop, cabinet leg, 


any lengths of bed and attachments. 


One of the most compact, convenient and most 
reasonably priced drilling machines on the market. 


THE CINCINNATI LATHE & TOOL CO. A. E. QUINT, Hartford, Conn. 


FOREIGN AGENTS: Ph. Bonvillain and E. Ronceray, as France. 


Oakley, Cincinnati, Ohio, U. S. A. C. W. Burton, Griffiths & Co., London, England. Schuchardt & 


Schutte, Vienna, Austria. 


SIMONDS HACK SAW BLADES 


Save you money—when ee 

they are used in your shop. Wood’s ota bo hid Are 

Is that what you want? id ma tg ; 

If itis, use Simonds Blades HTS ee Easily 
and you will see why, Align : ia Kept in 
the very first day you Perfectly i Pe Alignment 
cut much iron or steel. * a 


Simonds Manufacturing Co. 


FITCHBURG, MASS. CHICAGO, ILL. Perfectly aligned shafting saves power. Wood’s 
Hangers, with four way adjustment, are easy to 
keep in alignment. They are, also, strong, dur- 
able, well made and carefully babbitted. 


NEW YORK NEW ORLEANS 
PORTLAND, ORE. SAN FRANCISCO, CAL. MONTREAL, P. Q. 


Ask for new catalog 55. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PA., U.S. A. 


Makers of the most complete line of Power Transmission Machinery 
made by any one manufacturer 
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Safety Devices for Presses 
Benjemin Electric Mfg. Co......205 
Saw Blades 

Boker & Co., Hermann......... 54-55 
Diamond Saw & Samping Works.198 
Hammacher, Schlemmer & Co.... 87 


Millers AE As CO waysen srsutilerma eee 198 
Montgomery & Co......... Back cover 
Simonds' Mio: Cogley s coho eee 217 
West HaventMic Go: Scat cacao 220 


Saw Frames and Blades, 
Hack 


Hammacher, Schlemmer & Co..... 87 
Miller Walls eO0e 4.4. see aeice 198 
Montgomery & Co......... Back cover 
Simonds ‘Mfg. Cour hk Sosceeie ee ace 217 
Starrett Coy, LIGS de: se eteteietiereere 109 
West Haven Mfg. Co............. 220 
Sawing Machines, Metal 

Cochrane=Bly - Go, B..-.cc. mee 213 
Hoefer Mees CO.) ey ucteteterererciniekonene 80 
hea  HquinmentiGon es si <cletesstecrere 98 
Mumford Molding Mch, Co....... 200 
Newton Mch, Tool Works, Inc. 57 
Union» Dwist Della oenr. otters 39 
Vandyck Churchill Com 4. 04.0... 190 
West Haven Mfg. Co. .......... 220 
Sawing Machines, Wood 

Rox: Mech.) Cos) Rc. «ities see aera 81 


Greaves, Klusman & Co, ........ Aas 
Seneca Falls Mfg. Co............ 15 


Saws, Metal Band 


Crescent) Meh. Con. cr ocle eer 168 
Huther Bros. Saw Mfg. Co...... 198 
West Haven Mfg. Co......0...05 220 
Saws, Power Hack ; 
Armstrong-Blum Mfg. Co......... 186 
Billings & Spencer Co. .......... 82 


Diamond Saw & Stamping Works.198 


Espen-Lucas Mch. Works........ 198 
Frontier “Iron; WOLrks) 2.):c%-csitercies 158 
Hoefer -Mfgiy Co. As cys ae tenis 80 
Millers “Palls Coser ocmmceisseenre 198 
Mtumford Molding Mch. Co....... 200 
Racine Tool & Mch. Co.......... 204 
Robertson Mch. & Fdry. Co., W..198 
Story; Be -Wikpestwectee somite area 201 
Western Tool & Mfg. Co......... 179 
West Haven MifoNCor. scenes 220 


Saws, Screw Slotting 
Pratt & Whitney Co....5-Front cover 
Simonds Mfg. Co. 


Saw Sharpening Machines 


Cochrane-Bly Go). s:aseinchlemuet cise oe 213 
Mumford Molding Mch. Co....... 2 
Newton Mch. Tool Wks., Inc.... 57 
Nuttera: & “Barnes (@o-S2.m encn. sas 81 
Saw Tables 

Colburn Mch. Tool Co............ 42 
Crescent) Mehy Co. cecemie nce eee 168 
Seneca; Falls Mfg. (Coys. sn. see 156 
Schools 

International Corr. Schools....... 141 
Serew Cutting Tools 

American Tap & Die Co......... 162 
Bay State Tap & Die Co........ 168 
Brubaker «& Bros, Wis Lise.ee ens 201 
Butterfield & Coy vec cements se 213 
Card Mifg2"Coly Si W siiecte etalon 48 


Carpenter Tap & Die Co., J. M., 
186-Back cover 
Smart Mfg. Co., A. J....Back cover 


Walworth Mig. (Cor 23. hercrenises 3 
Wells: Bross (O05 ces. o<jsertereeietere 165 
Wells & Son Co., F. B........ 202-205 
Screw Machines, Automatic 
Acme Machine Tool Co.......... 24 
Brown & Sharpe Mfg. Co........ 82A 
Cleveland Automatic Mch. Co..... 58 
Davenport Mch. Tool Co.......... 160 
Dreses Mich. Tool. Co: .....cctccrs sic 46 
Foster. Mechs Co: “ci5.%..-6 eee 60 
Garvin= Mech: Cots <tyac. 0 auteeeiete 107 
National-Acme Mfg. Co.........- 221 
Peerless Automatic Mech. Co...... 98 


Pratt & Whitney Co....5-Front cover 


Warner & Swasey Co. .......:.+. 61 
Windsor, Mechs Cor (526... suerte 129 
Screw Machines, Hand 

Acme Machine Tool Co........... 24 
Brown & Sharpe Mfg. Co........ 82A 
Cleveland Automatic Mch. Co.... 58 
Garvin -Meh2C0. sc. 2itee oc ceanvecten 107 
Grant) Mig. & Meh? (Co. cs: seme 82 
Jones & Lamson Mch Co....16-17-19 
Potter & Johnston Mch. Co....... 36 


Rivett Lathe & Grinder Co., 
Inside back cover 


Seneca Falls Mfg Co, ........... 156 
Warner & Swasey Co. ........... 61 
Wells & Son Cos, EF. B...c. 0 202-205 
WindsoryMich.. Cox, Vous csc eee 129 
Serew Machine Work 
Davenport Mch. Tool Co.......... 160 
National-Acme Mfg. Co. ......... 221 
Peerless Automatic Mch. Co...... 98 
Screw Machinery, Wood 
and Lag 
Bakery Brosin sits picahornsvstyore 6 eteseparee 161 
Cooks ‘Asal iS... 20. fie set eecive es 199 
Screw Plates 
American, Tap) & Die Co.t.c...nase 162 
Bay State Tap & Die Co......... 168 
BeEsly dssCol,. Chass ube wee ise cisterer 100 
Butterfield. .& Cosi vga «eevee 213 
CardiMig: 1Co.3iSsaW macswies « sete 48 


Carpenter Tap & Die Co., J. M., 
186- Back cover 


Morse Twist Drill & Mch. Co.... 29 
WCRI G BTOR,, COU us. cunten «etna nite 165 
Wiley & Russell Mifg. ©o........ 137 


MACHINERY 
EEE £,,::_ 


Screws, Cap and Set 
Electric Welding Products a 


Hammacher, Schlemmer & Co.... 87 
National-Acme Mfg. Co. ........ "201 
Peerless Automatic Mch. Co...... 98 


Screws, Machine 
Electric Welding Products Co....110 


Hammacher, Schlemmer & Co.... 87 
National-Acme Mfg. Co. ......... 221 
TVeerless Automatic Machine Co.. 98 
Standard Gauge Steel Co........ 146 


Screws, Special Lead, Feed, 
ete. 
AUTOMA EG MG. CO re ste «italiane oe 127 


Second-Hand Machinery 

Davis? Mebs"" Conn Wrecks ate cere 158 
MeGabe,.) Sis I cients eee taetons 106-200 
Moteh & Merryweuther Mechy Co. .200 
National M'alleable Castings Co. .200 


Niles-Bement-Pond Co. .......... 4 
Prentiss Tool & Supply Co....... 52 
POomey, | Ines. VATE sen. cnietsia el caste 200 
Western BlectrieiGo. sacta.- svi ee 200 
Separators, Oil and Steam 
Nicholson’ Gos, sW.  Els.an . eee 202 
Set Serews, Safety 
Allen @Mie. Cor ne. canine 185 
New Haven Mch. Screw Co...... 178 
Shade Rellers 
Hartshorn Co:, Stewart. .:..4)..... B 
Shafting, Steel 
Nationals Tile eG share areesacieiegsreieie 133 
Shapers 
American Tool Works Co. ..... 14-15 
Cincinnati Shaper Co; ©....5..0%. 20 
Cochrane Bly C6.) ".nwe.cse eee 213 
Davis Machine Co., W. P........ 158 
Fitchburg Machine Works........ 49 
HOxt Ma chitietCo pic rieccishstess aber houses 81 
Goulds & Se berhai'd Gi gecietetsie oretsle tones 56 
Hendey sMch. 0s) 2.005 a> te eees mice 207 
Ae yes‘ OO: 5. WAC stein -baeisie niet 160 
Lutter & Gies) Com acces. ae 125 
Morton | MtgimCOrccacen tei eek 102 
Newark Gear Cutting Mich. Co....177 
Newton Mch. Tool Wks., Inc..... . 
Niles-Bement-Pond Co. .......... 
Potter & Johnston Mch. Co...... ae 
Prentiss Tool & Supply Co....... 52 
Queen City Shaper Co........... 138 
Sellers & Co., Inc.,. Wil... .. 0)... 106 
Smith ce Malis aC Ole reese or eee ios Gat 
Springfield Mch. Tool Co......... 53 
Steptoe, John, Shaper Co........ > 99 
Stockbridge Meh. Go. 6... were 78 
Shears, Power 
BLISS UM COS ee ela) Nie sh teeta va fal «i ulleteliel oterare 193 
Werracute MCh: Coc etre sieleteatee 192 
Long & Allstatter Co..... SickuOO.¢ 193 
Mitts Gs Merrill etree stays rors 28 
Niagara Mch. & Tool Wks....... 192 
Royersford Fdry. & Mch. Co,.149-194 
Sellers .& Co.,) Inc.) Witen «26 s.t0. 106 
Shears, Rotary 
IBlissie Gos jee. Wereeiararettsieiersletnccr 00 193 
Detrick & Harvey Mch. Co....... 104 
Sheet Metal Working Ma- 
chinery 
BGS: (Come Bama vee cies och lecss tales 193 
Irerracutel Meh. Co... 4 ssc smroieuere 192 
Niagara Mich. & Toul Works..... 192 
ShuastermCozcueiie ks natecoye velar -emersietere 211 
Swaine MifgeiCo.s Fy bdistss cyerets rave 153 
Shop Furniture 
New Britain Mch. Co........).. 12-199 
Terrell’s Equipment Co. ......... 178 
Western Tool & Mfg. Co......... 179 
Slide Rests 
National-Acme Mfg. Co. ........ 221 
Newton Mch. Tool Wks., Inc..... 57 
Niles-Bement-Pond Co. .......... 4 
Reed-Prentice Co. .........++5- 40-41 
Slotters, Machine 
Piakers BrOGiig «were a cin meals eielecs 161 
PDUTMCh ee OOss) LS 4 Ors esos nica crete 65 
Newton Mch, Tool Wks., Inc.... 57 
Niles-Bement-Pond Co. .......... 4 
Sellers -&) @0.7 Tes.) Wises c 0 106 


Slotters, Portable 
Newton Mech. Tool Works, Inc... 57 


Sockets and Sleeves 


Cleveland Twist Drill Co....... 31-82 
Morse Twist Drill & Mch. Co..... 29 
Standard Tool Coie... sesecakauseten vetete! « 51 
Walon Vi wist= Drill Coptenie dards eve 39 
Special Machinery and 
Tools 

Automatic: Mehs Co; ees. cern ale 127 
Baird’ Meh sOos (casts svete 195 
Bearany & -SMith (Cony. eaier 13-180 
Bilgram, Wich) WU WKS Senter sats 176 
Blake & Johnson Co. ............ 118 
Blanchard Machine Co. .......... 124 
Bliss: Cog: ts, Wseckivin tate cisiloras's 193 
Columbus Die, Tool & Mch. Co...190 
Dallett® Cox) ROSS EL eitianel oereute 204 
Harle Gear & Machine Co........ 173 
Electric Welding Products Co....110 
Faweus Machine’ ‘Cons. .av.ci.ut slot pr ere 
Foster: Mchi2iCo. oa jane caamtoeiea ss 60 
Garvin: Machine Coy (23.5200 en 3 107 
Hoefer Mise nC. tict-arsiaictereiels bese ava rel) 
Hoggson & Pettis Mfg. Co....... 182 
Horton  & "Son Go.5) Wii vessoclacte oe 179 
Eateas’-Mch.* "TOO! Cornea ssienne 85 
' Meisselbach-Catucci Mtfg. Co...... 176 
Modern: Tool j\Co: Jape ciseeli cranes 42 


Morrow Mie.) 2O0. caste iictss Sato each 
Mueller” Mech: Tool Co......-..2c- 76 
National? Mchy'©0s ssw). sear edels 136 
Nationals Toolw Comat certo s 162 
Pratt & Whitney Co. 5-Front cover 
Shuster: O04 TeB oan dees 211 
Standard Engineering Co. ....... 196 
Taft-Peirce Mi oa Con meso te cae 94 
Taylor.d& Wenn iGO. We. stecse' «see =e 160 
Speed Changing Devices 
IVAN, GSB sgerere,stoteta We ciara ns 189 
Springs 


American Vanadium Co.. 
Inside front cover 
Barnes Co., Wallace 


Sprinkler Systems, Auto- 
matic Fire 


General Fire Extinguisher Co....135 
Sprocket Chains 

Bilgram)Mchig WKS. semen one lisse 176 
Boston: ‘Gear Works... 2. «cece 171 
Philadelphia Gear Works ....... 177 
Stamping, Sheet Metal 

Bay State Stamping Co. ........ 188 
Stamps, Letters and Figures 
Schwerdtle Stamp Co. .......... 194 
Stamps, Steel 

Hoggson & Pettis Mfg. Co...... 182 
Nobile Wé Westbrook. <2\...c0ce «eee 201 
Schwerdtle Stamp Co. ........... 194 
Staple Machines 

SHUSterS CO pH ee Lary tater paisteererie ter lel: 
Steam Specialties 

National Tube -G0.. 2.5.20 Sons ore 133 
Peerless Rubber Mfg. Co... ....... 112 
Steel 

Boker & Co., Hermann.......... 54-55 
Cammell Laird & Co., Ltd....... 146 
Firth-Sterling Steel Co. ......... 108 
Hawkridge Bros. Co. 2... .j.623..° 147 
Heller s Bross Cosa. cise ini TT, 
Jessop & Sons, Inc., Wm........ 147 
Strong Steel Foundry Co......... IAT 
Vanadium-Alloys Steel Co........ 184 
Ward .& Sons,” Edgar "Po tice.. se 186 
Steel Castings and Forgings 
Hay-Budden Mize. Co. .......-. Meele: 
Jessop & Sons, Inc., Wm...... . 147 
Strong Steel Foundry Co........ .147 
Steel Machinery 

Boker & Co., Hermann......... 54-55 
Cammell Laird & Co., Ltd......146 
Firth-Sterling Steel Co. ......... 108 
Hawkridges Bross (Oo tacme-ciates ie 147 
Jessop & Sons, Inc., Wm........ 147 
Standard Gauge Steel Co....... -146 
Vanadium-Alloys Steel Co. ......184 
Ward & Sons, Edgar T. ....... .186 


Steel Shelving, Racks, Bar- 
rels, Tables, etc. 


Terreil’s Equipment Co. ....... on hres) 
Steel, High Speed, Tool 

Boker & Co., Hermann......... 54-55 
Cammell Laird & Co., Ltd....... 146 
Firth-Sterling Steel Co. .......... 108 
Hawkridge Bros. Co. ............ 147 
Heller Bros. (OO; y.teieis cies xsetnepe iss 177 
Jessop & Sons, Inc., Wm........ 147 
Standard Gauge Steel Co........ 146 
Vanadium-Alloys Steel Co........ 184 
Ward & Sons, Edgar T........... 186 


Steel, Vanadium 
American Vanadium Co., 

Inside front cover 
Vanadium-Alloys Steel Co. ......184 
Stocks, Die 
See Taps and Dies. 


Stones, Oil 
American BHmery Wheel Wks.....116 


Carborundum Co. .......... - 120-204 
NortonmGOod silo scwetewve ae estes seers 
Vitrified "Wheel Co. ii.5 cies 125 
Stoppers 


McCullough-Dalzell Crucible Co...180 


Straighteners and Cutters, 
Wire and Strip Metal 


Shuster.Cos,7 Pe Boeisistenetn eau pasa 
Straightening Machinery 
Morse Twist Drill & Mch. Co..... 29 
Niles-Bement-Pond Co. ......... 4 
Sellers & Co., Inc., Wm........ 106 
SHUSter CO: Ee Bignell ion see ee 211, 
Springfield Machine Tool Co...... 53 
Stud Setters, Opening 

Min giibeyeg gerbe Die NR MES HORI DOL GAO 181 
Sub-Press Dies 

Waltham Meh. \WiESiy .\..c0.<<leen ae 138 
Swazging Machines 

Excelsior Needle Co. ...........- 154 
Switchboards 

General 7 Blectric® CO:0 sive cee eee 142 
Switches 

General Blectric, Co. ............ 142 


Tachometers, Thermome- 
ters and Pyrometers 


Bristol Cossmtec cman ace Back cover 
Brown Instrument Co. .......... 145 
Industrial Instrument Co. ....... 185 
Schuchardt & Schutte ........... 98 
Veeder= Mfg: Oo07 oink vanshisms cents 186 
Tapes, Measuring 

Keuffel ‘& Msser Co. ......5....45 164 
Ibatkin” Role Cor eecwcee eeetene 213 
StarrettioOon, "LS Since os ok eee 109 
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Tap Extractors, Broken 


Walton’ Co: wetemceer te qcsi ohsipieas 194 
Tap Holders 

Brown & Sharpe Mfg. Co....... -82A 
Tapping Machines 

Drrington,; is Ac esse, eee 181 
Geometric ‘Tool’ Co, eee eee ee 45 
Modern Tool” Oo. asee eee 42 
Rockford Drilling Mch. Co. ..... 103 
Tapping Attachments 
American Tool Works Co..... -14-15 
Baker «Bros: dcate eee eee - 161 
Barnes’ Drill)Co/," Incse-seeee 158 
Beaman, & Smith Co,>...s40008 13-180 
Cincinnati Bickford Tool Co... .26-27 
Lrringtony Ws Alc can ee eon 181 
Fosdick Mch. Tool Cos antenna 33 
Garvin Michi; Co. 2c ceeee ae 107 
Geometric ToolliCo, a) pene 45 
Gould & Eberhardt ............. 56 
Grant Mfg. &) Mchw) Coussneeeoes 82 
Modern'"Tdol, Cola). 42 
Niles-Bement-Pond Co, .......... 4 


Pratt & Whitney Co....5-Front cover 


Prentiss Tool & Supply ‘Co mary ain Mitte §2 
Rockford Drilling Mch. ©o....... 103 
Wells & Son) Co... hee ee 202-205 
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Very Rigid Spindle Construction a Feature 


Beret 


And not only rigid, but of larger capacity clear through the spindle, than any lathe of similar 
type. Spindle is a true tube, ground internally, and most convenient for attaching all manner 
of chucks and fixtures necessary to the truly wide range of work the Hardinge Bench Lathe 
handles— the only interchangeable nose spindle which will remain true and accurate, and yet in- 
terchange all fixtures perfecHy. Another feature—the parallel journals with adjustable boxes 
—making high spindle speed possible and adjustments very convenient. 


Let us tell you more about this machine. 


HARDINGE BROTHERS, Inc., CHICAGO, ILL., U.S.A. 


3133-3141 LINCOLN AVENUE 


Lapointe Broaching 
Machines Popularized 
Broaching as a Process 


—brought the production costs of 
broached parts in automobile and 
machine construction down to 
practical figures. They will save 
money for you—on square holes, 
splined work, all regular and 
irregular shaped holes and other 
work; the more difficult it is to 
handle, the greater the advantage 
and economy of these machines. 


Write for the details, 
specifications, costs, etc. 


The Lapointe Machine Tool Co. 


HUDSON, MASS., U.S.A Lapointe Broaching Machines handle many difficult jobs at. the 

Brown-Lipe Gear Co.’s plant, Syracuse, N. Y. One of them is the 

FOREIGN AGENTS: C. W. Burton, Griffiths & Co., London. broaching of square holes in nickel steel drop forged gear blanks, as 

ee et ee ig Ns ates ised siete OR eae shown. The stock is first drilled from the hole at the corners and 

Sweden. Philip Roeder, Mexico, D. F. D. Drury & Co., then finish broached to perfection. It takes the original Lapointe 
Johannesburg, South Africa. R. S. Stokvis & Fils. Broaching Machine to do such work best—and cheapest. 


Bruxelles, Belgium. 
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You Don’t Need Two Hands to Hold the Universal Saw Frame} 


It is a one hand tool, has just 
the right balance and proper 
swing. We call it ‘‘Easy Grip’’ 
because the full, 
fits perfectly. Takes 8” to 12" 
blades, is heavily nickeled and 
finely polished. 


round grip 


Made by the Universal Hack 
Saw People—a guarantee of 
quality. 
cular and price. 


The West Haven Mfg. Co. 


NEW HAVEN, CONN. 


Ask us for the cir= 


justable. 
leys. 
If you 


Send For A Graves Loose 
Pulley Oiler On Trial 


It will cost you nothing now or later to 
make the experiment. Tell us the distance 
from hub to inside of rim of pulley and 
we’ll start one of these handy little de- 
vices in your direction—at once. 
decide to order later we’ll ship you as 


many as you need on a guaranteed basis. 
Graves Loose Pulley Oilers are Self-ad- 
Made in sizes to fit all pul- 
Tube holds sufficient oil to last 
from a week toamonth. Stays in place 
by spring tension. 


Write for circular. 


THE BUTLER CHUCK COMPANY, Greenfield, Mass. 
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Acme Accuracy 
Increases Profits 


THE ACME AUTOMATIC MULTIPLE 
SPINDLE SCREW MACHINE 


HE value of a screw machine is based on the 

amount of accurate work it will produce in a 
stated time. Some pieces require finer accuracy than 
you can obtain with the ordinary forming tool. This 
means additional time and added cost. 


On the Acme Automatic .002 or .003 of the stock 
is removed from the formed diameter with a fine 
) || finishing tool leaving an accurate size and smooth finish. 
rmish ommuing- Tt does not add to the time for the completed piece, 

and the only expense is for the additional tools. 


le -===- FORM---~ } 
DRILL PART WAY-: 


The Shaving and Reaming Tools do not interfere 
with the completion of the other operations as these 
tools can be used in six out of eight tool positions on 
the Acme Automatic. 


Write us you are interested and the ‘“‘Acme 
Way” book will be sent you. It will tell 
you the method of increasing profits. 


THE NaATIONAL-AcCME MANUFACTURING Co. 
AUTOMATIC SCREW MACHINES AND THEIR PRODUCTS 
CLEVELAND, OHIO 


NEW YORK CHICAGO BOSTON DETROIT ~ ATLANTA MONTREAL 


General Foreign Representatives—Alfred H. Schutte, Cologne, Paris, Brussels, Milan, Bilbao, Barcelona. Schuchardt & 
Schutte, Berlin, London, Vienna, Stockholm, St. Petersburg, Copenhagen, Budapest, Shanghai. Benson Bros., Australia. 
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Rivett 8-inch Precision Lathe 
: The Most Complete Tool 


There’s almost no limit to the number of operations that may be 
performed on the 8-inch Rivett equipped with full line of attachments. 
From plain turning to spiral milling the variety of pieces, taper mills, 
reamers, counterbores, milling cutters, spiral gears, hobs, taps, etc., 
that can be made is endless—and the remarkable feature is that much 
of this work can be produced at a lower cost than by any other 
tool on the market. There is keen satisfaction, too, in knowing 
that every operation is correct and accurate, and that any piece can 
be duplicated absolutely, at any time. 


All Rivett Precision Lathes are back geared, which gives them the 
great range of speeds necessary to turn out work varying from 8-inches 
to a few thousandths in diameter. Their strength is remarkable—this 
8-inch model will take a 14-inch cut in tool steel, and a 34-inch cut in ma- 
_ chinery steel, heavier chips than can be turned with many 16-inch 
lathes now on the market. Solidity and rigidity in construction make 
high rates of speed possible‘and heavy turning easy. Can you find the 
suggestion toward a solution of some of your problems in these brief 
paragraphs? Then write us. We'll gladly send the catalog containing 
complete descriptions of the lathes and their attachments, and showing | 
many examples of everyday production handled on these machines— 
work which you may never have considered taking to a tool of this type. 


RIVETT LATHE @© GRINDER COMPANY 

(Brighton District) BOSTON, MASS., U.S.A. 
RIVETT LATHES ARE CARRIED IN STOCK BY _ 

Hill, Clarke & Co., New York, Chicazo. Pacific Tool & Supply Co., San Francisco. Motch & Merryweather Machinery Co., Cleveland, 


Ohio. ForEIGN AGENTS: Buck & Hickman, Ltd., London, Birmingham, Manchester, Glasgow. Fenwick Freres & Co., Paris, Brussels,. 
Liege, Turin, Zurich and Barcelona, 
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IN STOCK 


GRINDING MACHINES 


To carry from 8" to 18" wheels 


PATENTED PULL COUNTERSHAFTS AND and other tins lis oa 
BELT SHIF TERS and will be mailed on Ta odes cer 


in stamps. 
In standard sizes 


‘MONTGOMERY @ CO. 
POLISHING MACHINES 


105 Fulton St., New York Cit 4 
To carry from 8" to 14" wheels 


A copy of our catalogue is of interest, 
Have you one on hand? 


BUILDERS IRON FOUNDRY 
PROVIDENCE RHODE ISLAND pees 
Rots ESS ey ee ee installed in all ; 
B R IST O L’s jee magnetic chucks 
REG. U.S. PAT. OFFICE. at are used with any. a 


ELECTRIC TIME RECORDERS | 18 © cutting compound 
OR OPERATION RECORDERS This wire is fire-proof é 


as illustrated, herewith, are catalogued in new Bulletin hstanc 

No. 188 just off the press. Bulletin No. 139 on Bristol’s in addition to wit Vas 

Mochanical Tite ecordersalte qustiprin teas moisture, can be more h 
Write for Bulletins Nos. 138 and 139. ly charged. The Wall er 


THE BRISTOL CO., Waterbury, Conn. chucks are up- to-date. 


aS REAGE DIAMOND FILE WORKS .:, | 0.S. WALKER & 


WORCESTER, MASS. 


TWELVE MEDALS 


e 
ti | GRAND PRIZE 


awarded at ; 
INTERNATIONAL GOLD MEDAL 
EXPOSITIONS. at Atlanta, Ga., 1895. 


Catalogue sent free to any interested file user upon application. 


Cc. & H. BARNETT COMPANY, - Philadelphia, Pa. 


Owned and operated by Nicholson File Co. 


DELTA FILE WORKS PHILADELDHIA. PA. 


_ The highest grade file made. The fite you will eventually use. 


“WE ORIGINA 
RAWHIDE PI 


OVER THIRTY YEARS OF EXCL 
EXPERIENCE BACK OF OUR PRODUCT 


DELTA | 


) ve : 


a 


OUR NO. X5 SCREW PLATE 


WILL JUST FIT YOUR TOOL CHEST. MEASURES ONLY 6’ LONG x 2%" WIDE x 1” THICK: ; 
Cuts 1/8", 5/32", 3/16", 7/32", 1/4" Threads. & i 


Stock 5" long. Round Adjustak le > Dies, 54" diameter, Plug Taps, Tap Wrench duel 
stock— complete in box as shown in ‘cut. Sent post-paid anywhere in U.S. A. for $2.50 50. 


A. J. SMART MANUFACTURING CO., Greenfield, Mass, || 


JU EAAEAE as Se = 
For all. Purposes MINER oe G co, if 

Our Specialty = tHe PECK DROP PRESS WORKS a 

_ NEW HAVEN, CONN. | es 


N L i “ab the _ REGISTERED Mane 
secs iy ale ds a tate NICHOLS: a ges TAND_ REAMER WRENCH pages Wat: 
Beware of Imitation.—That’s All! "ee ey Y 
J. M. CARPENTER TAP & DIE COMPANY ; 
PAWTTUOKET, R. I., U. 5S. A. 

See our Ad. on Page 186 
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